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Summary:
1. The Cross-Free Family representation
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⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> . . .<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit> ⇥

<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

+o(�1�n)
<latexit sha1_base64="8hRcIywUiO4Ir4uU6X5rHaB+nFA=">AAAB+XicbVDLSsNAFJ3UV62vqEs3wSJUxJL4QJdFXbisYB/QxjKZ3rRDJzNhZlIooX/ixoUibv0Td/6N0zYLbT1w4XDOvdx7TxAzqrTrflu5peWV1bX8emFjc2t7x97dqyuRSAI1IpiQzQArYJRDTVPNoBlLwFHAoBEMbid+YwhSUcEf9SgGP8I9TkNKsDZSx7ZPRKl9B0zjp9Q75ePjjl10y+4UziLxMlJEGaod+6vdFSSJgGvCsFItz421n2KpKWEwLrQTBTEmA9yDlqEcR6D8dHr52DkyStcJhTTFtTNVf0+kOFJqFAWmM8K6r+a9ifif10p0eO2nlMeJBk5mi8KEOVo4kxicLpVANBsZgomk5laH9LHERJuwCiYEb/7lRVI/K3vn5cuHi2LlJosjjw7QISohD12hCrpHVVRDBA3RM3pFb1ZqvVjv1sesNWdlM/voD6zPHw4vkqU=</latexit>

3. Steinmann relations
discsdisct I(s, t) = 0

<latexit sha1_base64="54wzonkp8LLE74/Au/zSBjLZ3Ek=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiBGCGHGBb0IQS96i2AWyAxDT08nadKz0F0jhiGf4MVf8eJBEa8evfk3dpZDTHxQ8Pq9KrrqebHgCkzzx8gsLC4tr2RXc2vrG5tb+e2duooSSVmNRiKSTY8oJnjIasBBsGYsGQk8wRpe73roNx6YVDwK76EfMycgnZC3OSWgJTd/aAN7hNTnig5chadfgO0Svi2qEhxdmm6+YJbNEfA8sSakgCaouvlv249oErAQqCBKtSwzBiclEjgVbJCzE8ViQnukw1qahiRgyklHBw3wgVZ83I6krhDwSJ2eSEmgVD/wdGdAoKtmvaH4n9dKoH3hpDyME2AhHX/UTgSGCA/TwT6XjILoa0Ko5HpXTLtEEgo6w5wOwZo9eZ7Uj8vWSfns7rRQuZrEkUV7aB8VkYXOUQXdoCqqIYqe0At6Q+/Gs/FqfBif49aMMZnZRX9gfP0CvQmcVw==</latexit>

5. How to compute discontinuities

4.Cluster decomposition, Unitarity and Infrared Finiteness

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>
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c)
m|↵i =

<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>
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e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

= i

Z
dk0

2⇡

N({k + pi}4i=1)Q4
i=1((k + pi)2 +m2
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<latexit sha1_base64="0gJP7CHggdAHGcXrwqz7S4OdVCY="></latexit>

Consider a box diagram

Introduce one Dirac delta for each edge (as opposed to each vertex, as in TOPT)

Use Fourier representation of Dirac delta function �(x) =

Z
d⌧ei⌧x

<latexit sha1_base64="cXWOyTkt/ik4IB0CwWl8K1PkOdY=">AAACEnicbVC7SgNBFJ2N7/iKWtoMBiFpwq4PtBFEG0sFYwLZNczO3iRDZh/M3BXDst9g46/YWChia2Xn3ziJKTTxwMDhnHuZc4+fSKHRtr+swszs3PzC4lJxeWV1bb20sXmj41RxqPNYxqrpMw1SRFBHgRKaiQIW+hIafv986DfuQGkRR9c4SMALWTcSHcEZGqldqroBSGSV++qJKyKkbsiwp8IsyF1kKYXbTIzIfd4ule2aPQKdJs6YlMkYl+3SpxvEPA0hQi6Z1i3HTtDLmELBJeRFN9WQMN5nXWgZGrEQtJeNTsrprlEC2omVeSbWSP29kbFQ60Hom8lhYj3pDcX/vFaKnWMvE1GSIkT856NOKinGdNgPDYQCjnJgCONKmKyU95hiHE2LRVOCM3nyNLnZqzn7tcOrg/Lp2biORbJNdkiFOOSInJILcknqhJMH8kReyKv1aD1bb9b7z2jBGu9skT+wPr4BUr2d6A==</latexit>

The Cross-Free Family representation

G. F. Sterman, An Introduction to QFT

Borinsky, ZC, Salas-Bernadez, Laenen

arXiv: 2210.05532 (2022)

ZC, arXiv: 2211.09653 (2022)


Ej =
q
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j � i"
<latexit sha1_base64="Fz/B3c80e4JD/Ce4GG5cUv37urs=">AAACFHicbVDLSsNAFJ34rPUVdekmWARBLElVdCMURXBZwT6gacNkeqvTTibpzKRQ0n6EG3/FjQtF3Lpw5984fSy09cCFwzn3cu89fsSoVLb9bczNLywuLadW0qtr6xub5tZ2SYaxIFAkIQtFxccSGOVQVFQxqEQCcOAzKPvtq6Ff7oKQNOR3qhdBLcD3nDYpwUpLnnl47bUuXNkRKum7XSBJZ+C1+vXcYeC16rkj6naxgEhSFvKBZ2bsrD2CNUucCcmgCQqe+eU2QhIHwBVhWMqqY0eqlmChKGEwSLuxhAiTNr6HqqYcByBryeipgbWvlYbVDIUurqyR+nsiwYGUvcDXnQFWD3LaG4r/edVYNc9rCeVRrICT8aJmzCwVWsOErAYVQBTraYKJoPpWizxggYnSOaZ1CM70y7OklMs6x9nT25NM/nISRwrtoj10gBx0hvLoBhVQERH0iJ7RK3oznowX4934GLfOGZOZHfQHxucPu/CfQw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="pQhn8c+iBT/ByyZJdcAFv71bjps="></latexit>

https://arxiv.org/abs/2211.09653


�3

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="0gJP7CHggdAHGcXrwqz7S4OdVCY="></latexit>

Consider a box diagram

Introduce one Dirac delta for each edge (as opposed to each vertex, as in TOPT)

Use Fourier representation of Dirac delta function �(x) =

Z
d⌧ei⌧x

<latexit sha1_base64="cXWOyTkt/ik4IB0CwWl8K1PkOdY=">AAACEnicbVC7SgNBFJ2N7/iKWtoMBiFpwq4PtBFEG0sFYwLZNczO3iRDZh/M3BXDst9g46/YWChia2Xn3ziJKTTxwMDhnHuZc4+fSKHRtr+swszs3PzC4lJxeWV1bb20sXmj41RxqPNYxqrpMw1SRFBHgRKaiQIW+hIafv986DfuQGkRR9c4SMALWTcSHcEZGqldqroBSGSV++qJKyKkbsiwp8IsyF1kKYXbTIzIfd4ule2aPQKdJs6YlMkYl+3SpxvEPA0hQi6Z1i3HTtDLmELBJeRFN9WQMN5nXWgZGrEQtJeNTsrprlEC2omVeSbWSP29kbFQ60Hom8lhYj3pDcX/vFaKnWMvE1GSIkT856NOKinGdNgPDYQCjnJgCONKmKyU95hiHE2LRVOCM3nyNLnZqzn7tcOrg/Lp2biORbJNdkiFOOSInJILcknqhJMH8kReyKv1aD1bb9b7z2jBGu9skT+wPr4BUr2d6A==</latexit>

The Cross-Free Family representation

G. F. Sterman, An Introduction to QFT

Borinsky, ZC, Salas-Bernadez, Laenen

arXiv: 2210.05532 (2022)

ZC, arXiv: 2211.09653 (2022)


Ej =
q
|~qj |2 +m2

j � i"
<latexit sha1_base64="Fz/B3c80e4JD/Ce4GG5cUv37urs=">AAACFHicbVDLSsNAFJ34rPUVdekmWARBLElVdCMURXBZwT6gacNkeqvTTibpzKRQ0n6EG3/FjQtF3Lpw5984fSy09cCFwzn3cu89fsSoVLb9bczNLywuLadW0qtr6xub5tZ2SYaxIFAkIQtFxccSGOVQVFQxqEQCcOAzKPvtq6Ff7oKQNOR3qhdBLcD3nDYpwUpLnnl47bUuXNkRKum7XSBJZ+C1+vXcYeC16rkj6naxgEhSFvKBZ2bsrD2CNUucCcmgCQqe+eU2QhIHwBVhWMqqY0eqlmChKGEwSLuxhAiTNr6HqqYcByBryeipgbWvlYbVDIUurqyR+nsiwYGUvcDXnQFWD3LaG4r/edVYNc9rCeVRrICT8aJmzCwVWsOErAYVQBTraYKJoPpWizxggYnSOaZ1CM70y7OklMs6x9nT25NM/nISRwrtoj10gBx0hvLoBhVQERH0iJ7RK3oznowX4934GLfOGZOZHfQHxucPu/CfQw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="pQhn8c+iBT/ByyZJdcAFv71bjps="></latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="8bMsF1a0HzRd8AT9Wav6mHgeoss="></latexit>

https://arxiv.org/abs/2211.09653


�3

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="0gJP7CHggdAHGcXrwqz7S4OdVCY="></latexit>

Consider a box diagram

Introduce one Dirac delta for each edge (as opposed to each vertex, as in TOPT)

Use Fourier representation of Dirac delta function �(x) =

Z
d⌧ei⌧x

<latexit sha1_base64="cXWOyTkt/ik4IB0CwWl8K1PkOdY=">AAACEnicbVC7SgNBFJ2N7/iKWtoMBiFpwq4PtBFEG0sFYwLZNczO3iRDZh/M3BXDst9g46/YWChia2Xn3ziJKTTxwMDhnHuZc4+fSKHRtr+swszs3PzC4lJxeWV1bb20sXmj41RxqPNYxqrpMw1SRFBHgRKaiQIW+hIafv986DfuQGkRR9c4SMALWTcSHcEZGqldqroBSGSV++qJKyKkbsiwp8IsyF1kKYXbTIzIfd4ule2aPQKdJs6YlMkYl+3SpxvEPA0hQi6Z1i3HTtDLmELBJeRFN9WQMN5nXWgZGrEQtJeNTsrprlEC2omVeSbWSP29kbFQ60Hom8lhYj3pDcX/vFaKnWMvE1GSIkT856NOKinGdNgPDYQCjnJgCONKmKyU95hiHE2LRVOCM3nyNLnZqzn7tcOrg/Lp2biORbJNdkiFOOSInJILcknqhJMH8kReyKv1aD1bb9b7z2jBGu9skT+wPr4BUr2d6A==</latexit>
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<latexit sha1_base64="r8H6lOz0X73+Gpf0rdDRUGBeV2c="></latexit>

Integrate using residue theorem:

The Cross-Free Family representation

G. F. Sterman, An Introduction to QFT

Borinsky, ZC, Salas-Bernadez, Laenen

arXiv: 2210.05532 (2022)

ZC, arXiv: 2211.09653 (2022)


Ej =
q
|~qj |2 +m2

j � i"
<latexit sha1_base64="Fz/B3c80e4JD/Ce4GG5cUv37urs=">AAACFHicbVDLSsNAFJ34rPUVdekmWARBLElVdCMURXBZwT6gacNkeqvTTibpzKRQ0n6EG3/FjQtF3Lpw5984fSy09cCFwzn3cu89fsSoVLb9bczNLywuLadW0qtr6xub5tZ2SYaxIFAkIQtFxccSGOVQVFQxqEQCcOAzKPvtq6Ff7oKQNOR3qhdBLcD3nDYpwUpLnnl47bUuXNkRKum7XSBJZ+C1+vXcYeC16rkj6naxgEhSFvKBZ2bsrD2CNUucCcmgCQqe+eU2QhIHwBVhWMqqY0eqlmChKGEwSLuxhAiTNr6HqqYcByBryeipgbWvlYbVDIUurqyR+nsiwYGUvcDXnQFWD3LaG4r/edVYNc9rCeVRrICT8aJmzCwVWsOErAYVQBTraYKJoPpWizxggYnSOaZ1CM70y7OklMs6x9nT25NM/nISRwrtoj10gBx0hvLoBhVQERH0iJ7RK3oznowX4934GLfOGZOZHfQHxucPu/CfQw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="pQhn8c+iBT/ByyZJdcAFv71bjps="></latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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https://arxiv.org/abs/2211.09653


�3

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

= i

Z
dk0

2⇡

N({k + pi}4i=1)Q4
i=1((k + pi)2 +m2

i + i")
<latexit sha1_base64="0gJP7CHggdAHGcXrwqz7S4OdVCY="></latexit>

Consider a box diagram

Introduce one Dirac delta for each edge (as opposed to each vertex, as in TOPT)

Use Fourier representation of Dirac delta function �(x) =

Z
d⌧ei⌧x

<latexit sha1_base64="cXWOyTkt/ik4IB0CwWl8K1PkOdY=">AAACEnicbVC7SgNBFJ2N7/iKWtoMBiFpwq4PtBFEG0sFYwLZNczO3iRDZh/M3BXDst9g46/YWChia2Xn3ziJKTTxwMDhnHuZc4+fSKHRtr+swszs3PzC4lJxeWV1bb20sXmj41RxqPNYxqrpMw1SRFBHgRKaiQIW+hIafv986DfuQGkRR9c4SMALWTcSHcEZGqldqroBSGSV++qJKyKkbsiwp8IsyF1kKYXbTIzIfd4ule2aPQKdJs6YlMkYl+3SpxvEPA0hQi6Z1i3HTtDLmELBJeRFN9WQMN5nXWgZGrEQtJeNTsrprlEC2omVeSbWSP29kbFQ60Hom8lhYj3pDcX/vFaKnWMvE1GSIkT856NOKinGdNgPDYQCjnJgCONKmKyU95hiHE2LRVOCM3nyNLnZqzn7tcOrg/Lp2biORbJNdkiFOOSInJILcknqhJMH8kReyKv1aD1bb9b7z2jBGu9skT+wPr4BUr2d6A==</latexit>
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<latexit sha1_base64="r8H6lOz0X73+Gpf0rdDRUGBeV2c="></latexit>

Integrate using residue theorem:

The Cross-Free Family representation

G. F. Sterman, An Introduction to QFT

Borinsky, ZC, Salas-Bernadez, Laenen

arXiv: 2210.05532 (2022)

ZC, arXiv: 2211.09653 (2022)


Ej =
q
|~qj |2 +m2

j � i"
<latexit sha1_base64="Fz/B3c80e4JD/Ce4GG5cUv37urs=">AAACFHicbVDLSsNAFJ34rPUVdekmWARBLElVdCMURXBZwT6gacNkeqvTTibpzKRQ0n6EG3/FjQtF3Lpw5984fSy09cCFwzn3cu89fsSoVLb9bczNLywuLadW0qtr6xub5tZ2SYaxIFAkIQtFxccSGOVQVFQxqEQCcOAzKPvtq6Ff7oKQNOR3qhdBLcD3nDYpwUpLnnl47bUuXNkRKum7XSBJZ+C1+vXcYeC16rkj6naxgEhSFvKBZ2bsrD2CNUucCcmgCQqe+eU2QhIHwBVhWMqqY0eqlmChKGEwSLuxhAiTNr6HqqYcByBryeipgbWvlYbVDIUurqyR+nsiwYGUvcDXnQFWD3LaG4r/edVYNc9rCeVRrICT8aJmzCwVWsOErAYVQBTraYKJoPpWizxggYnSOaZ1CM70y7OklMs6x9nT25NM/nISRwrtoj10gBx0hvLoBhVQERH0iJ7RK3oznowX4934GLfOGZOZHfQHxucPu/CfQw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="pQhn8c+iBT/ByyZJdcAFv71bjps="></latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="8bMsF1a0HzRd8AT9Wav6mHgeoss="></latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="z9NhRk7MpW85YMom6M4Bl/eBAns="></latexit>

https://arxiv.org/abs/2211.09653
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Finally, we perform the energy loop integration
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Finally, we perform the energy loop integration

!4

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

= i
X

~�2{±1}4

N({�jEj}4i=1)

Z
dk0

2⇡

Z 2

4
4Y

j=1

d⌧j
2Ej

ei⌧j(E
0
j��j(k

0+p0
j ))⇥(⌧j)

3

5

<latexit sha1_base64="4IdNNz92ZO9eV6aynCZTbWZKpqk="></latexit>
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<latexit sha1_base64="nAobrO6/7or+d1wAvhO8dONxSsk="></latexit>

Finally, we perform the energy loop integration

!4

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="4IdNNz92ZO9eV6aynCZTbWZKpqk="></latexit>
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<latexit sha1_base64="nAobrO6/7or+d1wAvhO8dONxSsk="></latexit>

Finally, we perform the energy loop integration

The signs switch the orientation of the edge! Interpret sum over signs as sum over orientations

!4

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="4IdNNz92ZO9eV6aynCZTbWZKpqk="></latexit>
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<latexit sha1_base64="nAobrO6/7or+d1wAvhO8dONxSsk="></latexit>

Finally, we perform the energy loop integration

The signs switch the orientation of the edge! Interpret sum over signs as sum over orientations

!4

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="4IdNNz92ZO9eV6aynCZTbWZKpqk="></latexit>



e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="nAobrO6/7or+d1wAvhO8dONxSsk="></latexit>

Finally, we perform the energy loop integration

The signs switch the orientation of the edge! Interpret sum over signs as sum over orientations

!4

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="4IdNNz92ZO9eV6aynCZTbWZKpqk="></latexit>



e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="nAobrO6/7or+d1wAvhO8dONxSsk="></latexit>

~�
<latexit sha1_base64="4Vap0DkQvbZgKN4KSUrKzANFIG4=">AAAB83icbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAdklzA76SRDZmaXmdlAWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dUcKZNp737RTW1jc2t4rbpZ3dvf2D8uFRU8epotigMY9VOyIaOZPYMMxwbCcKiYg4tqLR/cxvjVFpFssnM0kwFGQgWZ9RYqwUBGOkWaDZQJBpt1zxqt4c7irxc1KBHPVu+SvoxTQVKA3lROuO7yUmzIgyjHKcloJUY0LoiAywY6kkAnWYzW+eumdW6bn9WNmSxp2rvycyIrSeiMh2CmKGetmbif95ndT0b8OMySQ1KOliUT/lrondWQBujymkhk8sIVQxe6tLh0QRamxMJRuCv/zyKmleVP3L6vXjVaV2l8dRhBM4hXPw4QZq8AB1aACFBJ7hFd6c1Hlx3p2PRWvByWeO4Q+czx9255H4</latexit>

(1, 1, 1, 1)
<latexit sha1_base64="E+JSeFWXTyy3pQvb8kyiFius83A=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJnxgS6LblxWsA9ph5JJM21okhmSjFCGfoUbF4q49XPc+Tem01lo6wmBwzn3cu89QcyZNq777Swtr6yurRc2iptb2zu7pb39po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hbqt56o0iySD2YcU1/ggWQhI9hY6bHinWbvpFcqu1U3A1okXk7KkKPeK311+xFJBJWGcKx1x3Nj46dYGUY4nRS7iaYxJiM8oB1LJRZU+2m28AQdW6WPwkjZLw3K1N8dKRZaj0VgKwU2Qz3vTcX/vE5iwms/ZTJODJVkNihMODIRml6P+kxRYvjYEkwUs7siMsQKE2MzKtoQvPmTF0nzrOqdVy/vL8q1mzyOAhzCEVTAgyuowR3UoQEEBDzDK7w5ynlx3p2PWemSk/ccwB84nz/MZo50</latexit>

(1,�1, 1, 1)
<latexit sha1_base64="PkozihHVzY5WQOR3mNJxJOvGZeA=">AAAB8XicbVDLSgMxFL3js9ZX1aWbYBEq1DLxgS6LblxWsA9sh5JJM21oJjMkGaEM/Qs3LhRx69+4829M21lo6wmBwzn3cu89fiy4Nq777Swtr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdcONYK1YMRL6gjX94e3Ebz4xpXkkH8woZl5I+pIHnBJjpccSLp/isn0n3ULRrbhToEWCM1KEDLVu4avTi2gSMmmoIFq3sRsbLyXKcCrYON9JNIsJHZI+a1sqSci0l043HqNjq/RQECn7pUFT9XdHSkKtR6FvK0NiBnrem4j/ee3EBNdeymWcGCbpbFCQCGQiNDkf9bhi1IiRJYQqbndFdEAUocaGlLch4PmTF0njrILPK5f3F8XqTRZHDg7hCEqA4QqqcAc1qAMFCc/wCm+Odl6cd+djVrrkZD0H8AfO5w83MI6r</latexit>

(�1, 1, 1, 1)
<latexit sha1_base64="xAsJPKfJoDFF6bsk07/8ol5ehZc=">AAAB8XicbVDLSsNAFL2pr1pfUZduBotQQUviA10W3bisYB/YhjKZTtqhk0mYmQgl9C/cuFDErX/jzr9xmmahrWcYOJxzL/fe48ecKe0431ZhaXllda24XtrY3NresXf3mipKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryR7dTv/VEpWKReNDjmHohHggWMIK1kR4rp+5J9o57dtmpOhnQInFzUoYc9Z791e1HJAmp0IRjpTquE2svxVIzwumk1E0UjTEZ4QHtGCpwSJWXZhtP0JFR+iiIpPlCo0z93ZHiUKlx6JvKEOuhmvem4n9eJ9HBtZcyESeaCjIbFCQc6QhNz0d9JinRfGwIJpKZXREZYomJNiGVTAju/MmLpHlWdc+rl/cX5dpNHkcRDuAQKuDCFdTgDurQAAICnuEV3ixlvVjv1sestGDlPfvwB9bnDzctjqs=</latexit>

(1, 1,�1, 1)
<latexit sha1_base64="w0IlKqpTMYPxssyTF5uATA7jjYs=">AAAB8XicbVDLSgMxFL3js9ZX1aWbYBEq1DLxgS6LblxWsA9sh5JJM21oJjMkGaEM/Qs3LhRx69+4829M21lo64GEwzn3cu89fiy4Nq777Swtr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdcONYK1YMRL6gjX94e3Ebz4xpXkkH8woZl5I+pIHnBJjpccSLuPyqf1OuoWiW3GnQIsEZ6QIGWrdwlenF9EkZNJQQbRuYzc2XkqU4VSwcb6TaBYTOiR91rZUkpBpL51uPEbHVumhIFL2SYOm6u+OlIRaj0LfVobEDPS8NxH/89qJCa69lMs4MUzS2aAgEchEaHI+6nHFqBEjSwhV3O6K6IAoQo0NKW9DwPMnL5LGWQWfVy7vL4rVmyyOHBzCEZQAwxVU4Q5qUAcKEp7hFd4c7bw4787HrHTJyXoO4A+czx83M46r</latexit>

(1, 1, 1,�1)
<latexit sha1_base64="jeP2d9Md0Ga3M6+3PjG2veMs2gc=">AAAB8XicbVDLSsNAFL2pr1pfUZduBotQQUviA10W3bisYB/YhjKZTtqhk0mYmQgl9C/cuFDErX/jzr9x0mahrWcYOJxzL/fe48ecKe0431ZhaXllda24XtrY3NresXf3mipKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryR7eZ33qiUrFIPOhxTL0QDwQLGMHaSI8V9yR7p+5xzy47VWcKtEjcnJQhR71nf3X7EUlCKjThWKmO68TaS7HUjHA6KXUTRWNMRnhAO4YKHFLlpdONJ+jIKH0URNJ8odFU/d2R4lCpceibyhDroZr3MvE/r5Po4NpLmYgTTQWZDQoSjnSEsvNRn0lKNB8bgolkZldEhlhiok1IJROCO3/yImmeVd3z6uX9Rbl2k8dRhAM4hAq4cAU1uIM6NICAgGd4hTdLWS/Wu/UxKy1Yec8+/IH1+QM3No6r</latexit>

(�1,�1, 1, 1)
<latexit sha1_base64="z0KCKgUk8SIdHHP5Pu5yr8j6ZI4=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBItQQcuMD3RZdOOygn3AdCiZNNOGZpIhyQhl6Ge4caGIW7/GnX9j2s5CqycJHM65l9x7woQzbVz3yyksLa+srhXXSxubW9s75d29lpapIrRJJJeqE2JNORO0aZjhtJMoiuOQ03Y4up367UeqNJPiwYwTGsR4IFjECDZW8qun3om99hz3yhW35s6A/hIvJxXI0eiVP7t9SdKYCkM41tr33MQEGVaGEU4npW6qaYLJCA+ob6nAMdVBNht5go6s0keRVPYJg2bqz44Mx1qP49BWxtgM9aI3Ff/z/NRE10HGRJIaKsj8oyjlyEg03R/1maLE8LElmChmZ0VkiBUmxqZUsiF4iyv/Ja2zmndeu7y/qNRv8jiKcACHUAUPrqAOd9CAJhCQ8AQv8OoY59l5c97npQUn79mHX3A+vgGiF47i</latexit>

(�1, 1,�1, 1)
<latexit sha1_base64="+8l21VxspUocxP6vV/M/Ga2UhEY=">AAAB8nicbVDLSsNAFL2pr1pfVZduBotQoZbEB7osunFZwT4gDWUynbRDJ5kwMxFK6Ge4caGIW7/GnX/jpM1CWw/McDjnXu69x485U9q2v63Cyura+kZxs7S1vbO7V94/aCuRSEJbRHAhuz5WlLOItjTTnHZjSXHoc9rxx3eZ33miUjERPepJTL0QDyMWMIK1kdzqmVNzatl32i9X7Lo9A1omTk4qkKPZL3/1BoIkIY004Vgp17Fj7aVYakY4nZZ6iaIxJmM8pK6hEQ6p8tLZylN0YpQBCoQ0L9Jopv7uSHGo1CT0TWWI9Ugtepn4n+cmOrjxUhbFiaYRmQ8KEo60QNn9aMAkJZpPDMFEMrMrIiMsMdEmpZIJwVk8eZm0z+vORf3q4bLSuM3jKMIRHEMVHLiGBtxDE1pAQMAzvMKbpa0X6936mJcWrLznEP7A+vwBohqO4g==</latexit>

(�1, 1, 1,�1)
<latexit sha1_base64="p3aMQsTGRmhnsR+tzgxAe1G2EZ0=">AAAB8nicbVDLSsNAFL2pr1pfVZduBotQwZbEB7osunFZwT4gDWUynbRDJ5kwMxFK6Ge4caGIW7/GnX/jpM1CW88wcDjnXu69x485U9q2v63Cyura+kZxs7S1vbO7V94/aCuRSEJbRHAhuz5WlLOItjTTnHZjSXHoc9rxx3eZ33miUjERPepJTL0QDyMWMIK1kdxqzTnLXs057Zcrdt2eAS0TJycVyNHsl796A0GSkEaacKyU69ix9lIsNSOcTku9RNEYkzEeUtfQCIdUeels5Sk6McoABUKaH2k0U393pDhUahL6pjLEeqQWvUz8z3MTHdx4KYviRNOIzAcFCUdaoOx+NGCSEs0nhmAimdkVkRGWmGiTUsmE4CyevEza53Xnon71cFlp3OZxFOEIjqEKDlxDA+6hCS0gIOAZXuHN0taL9W59zEsLVt5zCH9gff4Aoh2O4g==</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

(�1,�1,�1, 1)
<latexit sha1_base64="DhFA8pB0r5tXG0GoQPOk/st1tvg=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQQcOuD/QY9OIxgnlAsoTZSScZMju7zMwKYclvePGgiFd/xpt/4yTZg0aLbiiqupmeCmLBtXHdLye3tLyyupZfL2xsbm3vFHf3GjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795iMqzSP5YMYx+iEdSN7njBordcqn3sm8vONuseRW3BnIX+JlpAQZat3iZ6cXsSREaZigWrc9NzZ+SpXhTOCk0Ek0xpSN6ADblkoaovbT2c0TcmSVHulHyrY0ZKb+3EhpqPU4DOxkSM1QL3pT8T+vnZj+tZ9yGScGJZs/1E8EMRGZBkB6XCEzYmwJZYrbWwkbUkWZsTEVbAje4pf/ksZZxTuvXN5flKo3WRx5OIBDKIMHV1CFO6hBHRjE8AQv8OokzrPz5rzPR3NOtrMPv+B8fAMNQo8Z</latexit>

(�1,�1,�1,�1)
<latexit sha1_base64="fIY6jaKBHh0MsDmn6Pd5ZdptRCE=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBItQQcuMD3RZdOOygn1AO5RMmmlDM5kxyRTK0O9w40IRt36MO//GdDqCth7uhcM595Kb40WcKW3bX1ZuaXlldS2/XtjY3NreKe7uNVQYS0LrJOShbHlYUc4ErWumOW1FkuLA47TpDW+nfnNEpWKheNDjiLoB7gvmM4K1kdzyqXPyU8fdYsmu2CnQInEyUoIMtW7xs9MLSRxQoQnHSrUdO9JugqVmhNNJoRMrGmEyxH3aNlTggCo3SY+eoCOj9JAfStNCo1T9vZHgQKlx4JnJAOuBmvem4n9eO9b+tZswEcWaCjJ7yI850iGaJoB6TFKi+dgQTCQztyIywBITbXIqmBCc+S8vksZZxTmvXN5flKo3WRx5OIBDKIMDV1CFO6hBHQg8whO8wKs1sp6tN+t9Npqzsp19+APr4xt4kI9Q</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

~�
<latexit sha1_base64="4Vap0DkQvbZgKN4KSUrKzANFIG4=">AAAB83icbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAdklzA76SRDZmaXmdlAWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dUcKZNp737RTW1jc2t4rbpZ3dvf2D8uFRU8epotigMY9VOyIaOZPYMMxwbCcKiYg4tqLR/cxvjVFpFssnM0kwFGQgWZ9RYqwUBGOkWaDZQJBpt1zxqt4c7irxc1KBHPVu+SvoxTQVKA3lROuO7yUmzIgyjHKcloJUY0LoiAywY6kkAnWYzW+eumdW6bn9WNmSxp2rvycyIrSeiMh2CmKGetmbif95ndT0b8OMySQ1KOliUT/lrondWQBujymkhk8sIVQxe6tLh0QRamxMJRuCv/zyKmleVP3L6vXjVaV2l8dRhBM4hXPw4QZq8AB1aACFBJ7hFd6c1Hlx3p2PRWvByWeO4Q+czx9255H4</latexit>

Finally, we perform the energy loop integration

The signs switch the orientation of the edge! Interpret sum over signs as sum over orientations

!4

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="4IdNNz92ZO9eV6aynCZTbWZKpqk="></latexit>



e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="nAobrO6/7or+d1wAvhO8dONxSsk="></latexit>

~�
<latexit sha1_base64="4Vap0DkQvbZgKN4KSUrKzANFIG4=">AAAB83icbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAdklzA76SRDZmaXmdlAWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dUcKZNp737RTW1jc2t4rbpZ3dvf2D8uFRU8epotigMY9VOyIaOZPYMMxwbCcKiYg4tqLR/cxvjVFpFssnM0kwFGQgWZ9RYqwUBGOkWaDZQJBpt1zxqt4c7irxc1KBHPVu+SvoxTQVKA3lROuO7yUmzIgyjHKcloJUY0LoiAywY6kkAnWYzW+eumdW6bn9WNmSxp2rvycyIrSeiMh2CmKGetmbif95ndT0b8OMySQ1KOliUT/lrondWQBujymkhk8sIVQxe6tLh0QRamxMJRuCv/zyKmleVP3L6vXjVaV2l8dRhBM4hXPw4QZq8AB1aACFBJ7hFd6c1Hlx3p2PRWvByWeO4Q+czx9255H4</latexit>

(1, 1, 1, 1)
<latexit sha1_base64="E+JSeFWXTyy3pQvb8kyiFius83A=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJnxgS6LblxWsA9ph5JJM21okhmSjFCGfoUbF4q49XPc+Tem01lo6wmBwzn3cu89QcyZNq777Swtr6yurRc2iptb2zu7pb39po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hbqt56o0iySD2YcU1/ggWQhI9hY6bHinWbvpFcqu1U3A1okXk7KkKPeK311+xFJBJWGcKx1x3Nj46dYGUY4nRS7iaYxJiM8oB1LJRZU+2m28AQdW6WPwkjZLw3K1N8dKRZaj0VgKwU2Qz3vTcX/vE5iwms/ZTJODJVkNihMODIRml6P+kxRYvjYEkwUs7siMsQKE2MzKtoQvPmTF0nzrOqdVy/vL8q1mzyOAhzCEVTAgyuowR3UoQEEBDzDK7w5ynlx3p2PWemSk/ccwB84nz/MZo50</latexit>

(1,�1, 1, 1)
<latexit sha1_base64="PkozihHVzY5WQOR3mNJxJOvGZeA=">AAAB8XicbVDLSgMxFL3js9ZX1aWbYBEq1DLxgS6LblxWsA9sh5JJM21oJjMkGaEM/Qs3LhRx69+4829M21lo6wmBwzn3cu89fiy4Nq777Swtr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdcONYK1YMRL6gjX94e3Ebz4xpXkkH8woZl5I+pIHnBJjpccSLp/isn0n3ULRrbhToEWCM1KEDLVu4avTi2gSMmmoIFq3sRsbLyXKcCrYON9JNIsJHZI+a1sqSci0l043HqNjq/RQECn7pUFT9XdHSkKtR6FvK0NiBnrem4j/ee3EBNdeymWcGCbpbFCQCGQiNDkf9bhi1IiRJYQqbndFdEAUocaGlLch4PmTF0njrILPK5f3F8XqTRZHDg7hCEqA4QqqcAc1qAMFCc/wCm+Odl6cd+djVrrkZD0H8AfO5w83MI6r</latexit>

(�1, 1, 1, 1)
<latexit sha1_base64="xAsJPKfJoDFF6bsk07/8ol5ehZc=">AAAB8XicbVDLSsNAFL2pr1pfUZduBotQQUviA10W3bisYB/YhjKZTtqhk0mYmQgl9C/cuFDErX/jzr9xmmahrWcYOJxzL/fe48ecKe0431ZhaXllda24XtrY3NresXf3mipKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryR7dTv/VEpWKReNDjmHohHggWMIK1kR4rp+5J9o57dtmpOhnQInFzUoYc9Z791e1HJAmp0IRjpTquE2svxVIzwumk1E0UjTEZ4QHtGCpwSJWXZhtP0JFR+iiIpPlCo0z93ZHiUKlx6JvKEOuhmvem4n9eJ9HBtZcyESeaCjIbFCQc6QhNz0d9JinRfGwIJpKZXREZYomJNiGVTAju/MmLpHlWdc+rl/cX5dpNHkcRDuAQKuDCFdTgDurQAAICnuEV3ixlvVjv1sestGDlPfvwB9bnDzctjqs=</latexit>

(1, 1,�1, 1)
<latexit sha1_base64="w0IlKqpTMYPxssyTF5uATA7jjYs=">AAAB8XicbVDLSgMxFL3js9ZX1aWbYBEq1DLxgS6LblxWsA9sh5JJM21oJjMkGaEM/Qs3LhRx69+4829M21lo64GEwzn3cu89fiy4Nq777Swtr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdcONYK1YMRL6gjX94e3Ebz4xpXkkH8woZl5I+pIHnBJjpccSLuPyqf1OuoWiW3GnQIsEZ6QIGWrdwlenF9EkZNJQQbRuYzc2XkqU4VSwcb6TaBYTOiR91rZUkpBpL51uPEbHVumhIFL2SYOm6u+OlIRaj0LfVobEDPS8NxH/89qJCa69lMs4MUzS2aAgEchEaHI+6nHFqBEjSwhV3O6K6IAoQo0NKW9DwPMnL5LGWQWfVy7vL4rVmyyOHBzCEZQAwxVU4Q5qUAcKEp7hFd4c7bw4787HrHTJyXoO4A+czx83M46r</latexit>

(1, 1, 1,�1)
<latexit sha1_base64="jeP2d9Md0Ga3M6+3PjG2veMs2gc=">AAAB8XicbVDLSsNAFL2pr1pfUZduBotQQUviA10W3bisYB/YhjKZTtqhk0mYmQgl9C/cuFDErX/jzr9x0mahrWcYOJxzL/fe48ecKe0431ZhaXllda24XtrY3NresXf3mipKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryR7eZ33qiUrFIPOhxTL0QDwQLGMHaSI8V9yR7p+5xzy47VWcKtEjcnJQhR71nf3X7EUlCKjThWKmO68TaS7HUjHA6KXUTRWNMRnhAO4YKHFLlpdONJ+jIKH0URNJ8odFU/d2R4lCpceibyhDroZr3MvE/r5Po4NpLmYgTTQWZDQoSjnSEsvNRn0lKNB8bgolkZldEhlhiok1IJROCO3/yImmeVd3z6uX9Rbl2k8dRhAM4hAq4cAU1uIM6NICAgGd4hTdLWS/Wu/UxKy1Yec8+/IH1+QM3No6r</latexit>

(�1,�1, 1, 1)
<latexit sha1_base64="z0KCKgUk8SIdHHP5Pu5yr8j6ZI4=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBItQQcuMD3RZdOOygn3AdCiZNNOGZpIhyQhl6Ge4caGIW7/GnX9j2s5CqycJHM65l9x7woQzbVz3yyksLa+srhXXSxubW9s75d29lpapIrRJJJeqE2JNORO0aZjhtJMoiuOQ03Y4up367UeqNJPiwYwTGsR4IFjECDZW8qun3om99hz3yhW35s6A/hIvJxXI0eiVP7t9SdKYCkM41tr33MQEGVaGEU4npW6qaYLJCA+ob6nAMdVBNht5go6s0keRVPYJg2bqz44Mx1qP49BWxtgM9aI3Ff/z/NRE10HGRJIaKsj8oyjlyEg03R/1maLE8LElmChmZ0VkiBUmxqZUsiF4iyv/Ja2zmndeu7y/qNRv8jiKcACHUAUPrqAOd9CAJhCQ8AQv8OoY59l5c97npQUn79mHX3A+vgGiF47i</latexit>

(�1, 1,�1, 1)
<latexit sha1_base64="+8l21VxspUocxP6vV/M/Ga2UhEY=">AAAB8nicbVDLSsNAFL2pr1pfVZduBotQoZbEB7osunFZwT4gDWUynbRDJ5kwMxFK6Ge4caGIW7/GnX/jpM1CWw/McDjnXu69x485U9q2v63Cyura+kZxs7S1vbO7V94/aCuRSEJbRHAhuz5WlLOItjTTnHZjSXHoc9rxx3eZ33miUjERPepJTL0QDyMWMIK1kdzqmVNzatl32i9X7Lo9A1omTk4qkKPZL3/1BoIkIY004Vgp17Fj7aVYakY4nZZ6iaIxJmM8pK6hEQ6p8tLZylN0YpQBCoQ0L9Jopv7uSHGo1CT0TWWI9Ugtepn4n+cmOrjxUhbFiaYRmQ8KEo60QNn9aMAkJZpPDMFEMrMrIiMsMdEmpZIJwVk8eZm0z+vORf3q4bLSuM3jKMIRHEMVHLiGBtxDE1pAQMAzvMKbpa0X6936mJcWrLznEP7A+vwBohqO4g==</latexit>

(�1, 1, 1,�1)
<latexit sha1_base64="p3aMQsTGRmhnsR+tzgxAe1G2EZ0=">AAAB8nicbVDLSsNAFL2pr1pfVZduBotQwZbEB7osunFZwT4gDWUynbRDJ5kwMxFK6Ge4caGIW7/GnX/jpM1CW88wcDjnXu69x485U9q2v63Cyura+kZxs7S1vbO7V94/aCuRSEJbRHAhuz5WlLOItjTTnHZjSXHoc9rxx3eZ33miUjERPepJTL0QDyMWMIK1kdxqzTnLXs057Zcrdt2eAS0TJycVyNHsl796A0GSkEaacKyU69ix9lIsNSOcTku9RNEYkzEeUtfQCIdUeels5Sk6McoABUKaH2k0U393pDhUahL6pjLEeqQWvUz8z3MTHdx4KYviRNOIzAcFCUdaoOx+NGCSEs0nhmAimdkVkRGWmGiTUsmE4CyevEza53Xnon71cFlp3OZxFOEIjqEKDlxDA+6hCS0gIOAZXuHN0taL9W59zEsLVt5zCH9gff4Aoh2O4g==</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

(�1,�1,�1, 1)
<latexit sha1_base64="DhFA8pB0r5tXG0GoQPOk/st1tvg=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQQcOuD/QY9OIxgnlAsoTZSScZMju7zMwKYclvePGgiFd/xpt/4yTZg0aLbiiqupmeCmLBtXHdLye3tLyyupZfL2xsbm3vFHf3GjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795iMqzSP5YMYx+iEdSN7njBordcqn3sm8vONuseRW3BnIX+JlpAQZat3iZ6cXsSREaZigWrc9NzZ+SpXhTOCk0Ek0xpSN6ADblkoaovbT2c0TcmSVHulHyrY0ZKb+3EhpqPU4DOxkSM1QL3pT8T+vnZj+tZ9yGScGJZs/1E8EMRGZBkB6XCEzYmwJZYrbWwkbUkWZsTEVbAje4pf/ksZZxTuvXN5flKo3WRx5OIBDKIMHV1CFO6hBHRjE8AQv8OokzrPz5rzPR3NOtrMPv+B8fAMNQo8Z</latexit>

(�1,�1,�1,�1)
<latexit sha1_base64="fIY6jaKBHh0MsDmn6Pd5ZdptRCE=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBItQQcuMD3RZdOOygn1AO5RMmmlDM5kxyRTK0O9w40IRt36MO//GdDqCth7uhcM595Kb40WcKW3bX1ZuaXlldS2/XtjY3NreKe7uNVQYS0LrJOShbHlYUc4ErWumOW1FkuLA47TpDW+nfnNEpWKheNDjiLoB7gvmM4K1kdzyqXPyU8fdYsmu2CnQInEyUoIMtW7xs9MLSRxQoQnHSrUdO9JugqVmhNNJoRMrGmEyxH3aNlTggCo3SY+eoCOj9JAfStNCo1T9vZHgQKlx4JnJAOuBmvem4n9eO9b+tZswEcWaCjJ7yI850iGaJoB6TFKi+dgQTCQztyIywBITbXIqmBCc+S8vksZZxTmvXN5flKo3WRx5OIBDKIMDV1CFO6hBHQg8whO8wKs1sp6tN+t9Npqzsp19+APr4xt4kI9Q</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

~�
<latexit sha1_base64="4Vap0DkQvbZgKN4KSUrKzANFIG4=">AAAB83icbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAdklzA76SRDZmaXmdlAWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dUcKZNp737RTW1jc2t4rbpZ3dvf2D8uFRU8epotigMY9VOyIaOZPYMMxwbCcKiYg4tqLR/cxvjVFpFssnM0kwFGQgWZ9RYqwUBGOkWaDZQJBpt1zxqt4c7irxc1KBHPVu+SvoxTQVKA3lROuO7yUmzIgyjHKcloJUY0LoiAywY6kkAnWYzW+eumdW6bn9WNmSxp2rvycyIrSeiMh2CmKGetmbif95ndT0b8OMySQ1KOliUT/lrondWQBujymkhk8sIVQxe6tLh0QRamxMJRuCv/zyKmleVP3L6vXjVaV2l8dRhBM4hXPw4QZq8AB1aACFBJ7hFd6c1Hlx3p2PRWvByWeO4Q+czx9255H4</latexit>

Finally, we perform the energy loop integration

The signs switch the orientation of the edge! Interpret sum over signs as sum over orientations

To each orientation corresponds an integral, e.g.

!4

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="4IdNNz92ZO9eV6aynCZTbWZKpqk="></latexit>



e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="nAobrO6/7or+d1wAvhO8dONxSsk="></latexit>

~�
<latexit sha1_base64="4Vap0DkQvbZgKN4KSUrKzANFIG4=">AAAB83icbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAdklzA76SRDZmaXmdlAWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dUcKZNp737RTW1jc2t4rbpZ3dvf2D8uFRU8epotigMY9VOyIaOZPYMMxwbCcKiYg4tqLR/cxvjVFpFssnM0kwFGQgWZ9RYqwUBGOkWaDZQJBpt1zxqt4c7irxc1KBHPVu+SvoxTQVKA3lROuO7yUmzIgyjHKcloJUY0LoiAywY6kkAnWYzW+eumdW6bn9WNmSxp2rvycyIrSeiMh2CmKGetmbif95ndT0b8OMySQ1KOliUT/lrondWQBujymkhk8sIVQxe6tLh0QRamxMJRuCv/zyKmleVP3L6vXjVaV2l8dRhBM4hXPw4QZq8AB1aACFBJ7hFd6c1Hlx3p2PRWvByWeO4Q+czx9255H4</latexit>

(1, 1, 1, 1)
<latexit sha1_base64="E+JSeFWXTyy3pQvb8kyiFius83A=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJnxgS6LblxWsA9ph5JJM21okhmSjFCGfoUbF4q49XPc+Tem01lo6wmBwzn3cu89QcyZNq777Swtr6yurRc2iptb2zu7pb39po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hbqt56o0iySD2YcU1/ggWQhI9hY6bHinWbvpFcqu1U3A1okXk7KkKPeK311+xFJBJWGcKx1x3Nj46dYGUY4nRS7iaYxJiM8oB1LJRZU+2m28AQdW6WPwkjZLw3K1N8dKRZaj0VgKwU2Qz3vTcX/vE5iwms/ZTJODJVkNihMODIRml6P+kxRYvjYEkwUs7siMsQKE2MzKtoQvPmTF0nzrOqdVy/vL8q1mzyOAhzCEVTAgyuowR3UoQEEBDzDK7w5ynlx3p2PWemSk/ccwB84nz/MZo50</latexit>

(1,�1, 1, 1)
<latexit sha1_base64="PkozihHVzY5WQOR3mNJxJOvGZeA=">AAAB8XicbVDLSgMxFL3js9ZX1aWbYBEq1DLxgS6LblxWsA9sh5JJM21oJjMkGaEM/Qs3LhRx69+4829M21lo6wmBwzn3cu89fiy4Nq777Swtr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdcONYK1YMRL6gjX94e3Ebz4xpXkkH8woZl5I+pIHnBJjpccSLp/isn0n3ULRrbhToEWCM1KEDLVu4avTi2gSMmmoIFq3sRsbLyXKcCrYON9JNIsJHZI+a1sqSci0l043HqNjq/RQECn7pUFT9XdHSkKtR6FvK0NiBnrem4j/ee3EBNdeymWcGCbpbFCQCGQiNDkf9bhi1IiRJYQqbndFdEAUocaGlLch4PmTF0njrILPK5f3F8XqTRZHDg7hCEqA4QqqcAc1qAMFCc/wCm+Odl6cd+djVrrkZD0H8AfO5w83MI6r</latexit>

(�1, 1, 1, 1)
<latexit sha1_base64="xAsJPKfJoDFF6bsk07/8ol5ehZc=">AAAB8XicbVDLSsNAFL2pr1pfUZduBotQQUviA10W3bisYB/YhjKZTtqhk0mYmQgl9C/cuFDErX/jzr9xmmahrWcYOJxzL/fe48ecKe0431ZhaXllda24XtrY3NresXf3mipKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryR7dTv/VEpWKReNDjmHohHggWMIK1kR4rp+5J9o57dtmpOhnQInFzUoYc9Z791e1HJAmp0IRjpTquE2svxVIzwumk1E0UjTEZ4QHtGCpwSJWXZhtP0JFR+iiIpPlCo0z93ZHiUKlx6JvKEOuhmvem4n9eJ9HBtZcyESeaCjIbFCQc6QhNz0d9JinRfGwIJpKZXREZYomJNiGVTAju/MmLpHlWdc+rl/cX5dpNHkcRDuAQKuDCFdTgDurQAAICnuEV3ixlvVjv1sestGDlPfvwB9bnDzctjqs=</latexit>

(1, 1,�1, 1)
<latexit sha1_base64="w0IlKqpTMYPxssyTF5uATA7jjYs=">AAAB8XicbVDLSgMxFL3js9ZX1aWbYBEq1DLxgS6LblxWsA9sh5JJM21oJjMkGaEM/Qs3LhRx69+4829M21lo64GEwzn3cu89fiy4Nq777Swtr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdcONYK1YMRL6gjX94e3Ebz4xpXkkH8woZl5I+pIHnBJjpccSLuPyqf1OuoWiW3GnQIsEZ6QIGWrdwlenF9EkZNJQQbRuYzc2XkqU4VSwcb6TaBYTOiR91rZUkpBpL51uPEbHVumhIFL2SYOm6u+OlIRaj0LfVobEDPS8NxH/89qJCa69lMs4MUzS2aAgEchEaHI+6nHFqBEjSwhV3O6K6IAoQo0NKW9DwPMnL5LGWQWfVy7vL4rVmyyOHBzCEZQAwxVU4Q5qUAcKEp7hFd4c7bw4787HrHTJyXoO4A+czx83M46r</latexit>

(1, 1, 1,�1)
<latexit sha1_base64="jeP2d9Md0Ga3M6+3PjG2veMs2gc=">AAAB8XicbVDLSsNAFL2pr1pfUZduBotQQUviA10W3bisYB/YhjKZTtqhk0mYmQgl9C/cuFDErX/jzr9x0mahrWcYOJxzL/fe48ecKe0431ZhaXllda24XtrY3NresXf3mipKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryR7eZ33qiUrFIPOhxTL0QDwQLGMHaSI8V9yR7p+5xzy47VWcKtEjcnJQhR71nf3X7EUlCKjThWKmO68TaS7HUjHA6KXUTRWNMRnhAO4YKHFLlpdONJ+jIKH0URNJ8odFU/d2R4lCpceibyhDroZr3MvE/r5Po4NpLmYgTTQWZDQoSjnSEsvNRn0lKNB8bgolkZldEhlhiok1IJROCO3/yImmeVd3z6uX9Rbl2k8dRhAM4hAq4cAU1uIM6NICAgGd4hTdLWS/Wu/UxKy1Yec8+/IH1+QM3No6r</latexit>

(�1,�1, 1, 1)
<latexit sha1_base64="z0KCKgUk8SIdHHP5Pu5yr8j6ZI4=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBItQQcuMD3RZdOOygn3AdCiZNNOGZpIhyQhl6Ge4caGIW7/GnX9j2s5CqycJHM65l9x7woQzbVz3yyksLa+srhXXSxubW9s75d29lpapIrRJJJeqE2JNORO0aZjhtJMoiuOQ03Y4up367UeqNJPiwYwTGsR4IFjECDZW8qun3om99hz3yhW35s6A/hIvJxXI0eiVP7t9SdKYCkM41tr33MQEGVaGEU4npW6qaYLJCA+ob6nAMdVBNht5go6s0keRVPYJg2bqz44Mx1qP49BWxtgM9aI3Ff/z/NRE10HGRJIaKsj8oyjlyEg03R/1maLE8LElmChmZ0VkiBUmxqZUsiF4iyv/Ja2zmndeu7y/qNRv8jiKcACHUAUPrqAOd9CAJhCQ8AQv8OoY59l5c97npQUn79mHX3A+vgGiF47i</latexit>

(�1, 1,�1, 1)
<latexit sha1_base64="+8l21VxspUocxP6vV/M/Ga2UhEY=">AAAB8nicbVDLSsNAFL2pr1pfVZduBotQoZbEB7osunFZwT4gDWUynbRDJ5kwMxFK6Ge4caGIW7/GnX/jpM1CWw/McDjnXu69x485U9q2v63Cyura+kZxs7S1vbO7V94/aCuRSEJbRHAhuz5WlLOItjTTnHZjSXHoc9rxx3eZ33miUjERPepJTL0QDyMWMIK1kdzqmVNzatl32i9X7Lo9A1omTk4qkKPZL3/1BoIkIY004Vgp17Fj7aVYakY4nZZ6iaIxJmM8pK6hEQ6p8tLZylN0YpQBCoQ0L9Jopv7uSHGo1CT0TWWI9Ugtepn4n+cmOrjxUhbFiaYRmQ8KEo60QNn9aMAkJZpPDMFEMrMrIiMsMdEmpZIJwVk8eZm0z+vORf3q4bLSuM3jKMIRHEMVHLiGBtxDE1pAQMAzvMKbpa0X6936mJcWrLznEP7A+vwBohqO4g==</latexit>

(�1, 1, 1,�1)
<latexit sha1_base64="p3aMQsTGRmhnsR+tzgxAe1G2EZ0=">AAAB8nicbVDLSsNAFL2pr1pfVZduBotQwZbEB7osunFZwT4gDWUynbRDJ5kwMxFK6Ge4caGIW7/GnX/jpM1CW88wcDjnXu69x485U9q2v63Cyura+kZxs7S1vbO7V94/aCuRSEJbRHAhuz5WlLOItjTTnHZjSXHoc9rxx3eZ33miUjERPepJTL0QDyMWMIK1kdxqzTnLXs057Zcrdt2eAS0TJycVyNHsl796A0GSkEaacKyU69ix9lIsNSOcTku9RNEYkzEeUtfQCIdUeels5Sk6McoABUKaH2k0U393pDhUahL6pjLEeqQWvUz8z3MTHdx4KYviRNOIzAcFCUdaoOx+NGCSEs0nhmAimdkVkRGWmGiTUsmE4CyevEza53Xnon71cFlp3OZxFOEIjqEKDlxDA+6hCS0gIOAZXuHN0taL9W59zEsLVt5zCH9gff4Aoh2O4g==</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

(�1,�1,�1, 1)
<latexit sha1_base64="DhFA8pB0r5tXG0GoQPOk/st1tvg=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQQcOuD/QY9OIxgnlAsoTZSScZMju7zMwKYclvePGgiFd/xpt/4yTZg0aLbiiqupmeCmLBtXHdLye3tLyyupZfL2xsbm3vFHf3GjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795iMqzSP5YMYx+iEdSN7njBordcqn3sm8vONuseRW3BnIX+JlpAQZat3iZ6cXsSREaZigWrc9NzZ+SpXhTOCk0Ek0xpSN6ADblkoaovbT2c0TcmSVHulHyrY0ZKb+3EhpqPU4DOxkSM1QL3pT8T+vnZj+tZ9yGScGJZs/1E8EMRGZBkB6XCEzYmwJZYrbWwkbUkWZsTEVbAje4pf/ksZZxTuvXN5flKo3WRx5OIBDKIMHV1CFO6hBHRjE8AQv8OokzrPz5rzPR3NOtrMPv+B8fAMNQo8Z</latexit>

(�1,�1,�1,�1)
<latexit sha1_base64="fIY6jaKBHh0MsDmn6Pd5ZdptRCE=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBItQQcuMD3RZdOOygn1AO5RMmmlDM5kxyRTK0O9w40IRt36MO//GdDqCth7uhcM595Kb40WcKW3bX1ZuaXlldS2/XtjY3NreKe7uNVQYS0LrJOShbHlYUc4ErWumOW1FkuLA47TpDW+nfnNEpWKheNDjiLoB7gvmM4K1kdzyqXPyU8fdYsmu2CnQInEyUoIMtW7xs9MLSRxQoQnHSrUdO9JugqVmhNNJoRMrGmEyxH3aNlTggCo3SY+eoCOj9JAfStNCo1T9vZHgQKlx4JnJAOuBmvem4n9eO9b+tZswEcWaCjJ7yI850iGaJoB6TFKi+dgQTCQztyIywBITbXIqmBCc+S8vksZZxTmvXN5flKo3WRx5OIBDKIMDV1CFO6hBHQg8whO8wKs1sp6tN+t9Npqzsp19+APr4xt4kI9Q</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

~�
<latexit sha1_base64="4Vap0DkQvbZgKN4KSUrKzANFIG4=">AAAB83icbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAdklzA76SRDZmaXmdlAWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dUcKZNp737RTW1jc2t4rbpZ3dvf2D8uFRU8epotigMY9VOyIaOZPYMMxwbCcKiYg4tqLR/cxvjVFpFssnM0kwFGQgWZ9RYqwUBGOkWaDZQJBpt1zxqt4c7irxc1KBHPVu+SvoxTQVKA3lROuO7yUmzIgyjHKcloJUY0LoiAywY6kkAnWYzW+eumdW6bn9WNmSxp2rvycyIrSeiMh2CmKGetmbif95ndT0b8OMySQ1KOliUT/lrondWQBujymkhk8sIVQxe6tLh0QRamxMJRuCv/zyKmleVP3L6vXjVaV2l8dRhBM4hXPw4QZq8AB1aACFBJ7hFd6c1Hlx3p2PRWvByWeO4Q+czx9255H4</latexit>

Finally, we perform the energy loop integration

The signs switch the orientation of the edge! Interpret sum over signs as sum over orientations

To each orientation corresponds an integral, e.g.

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>

Integration domain:

!4

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="4IdNNz92ZO9eV6aynCZTbWZKpqk="></latexit>



e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="nAobrO6/7or+d1wAvhO8dONxSsk="></latexit>

~�
<latexit sha1_base64="4Vap0DkQvbZgKN4KSUrKzANFIG4=">AAAB83icbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAdklzA76SRDZmaXmdlAWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dUcKZNp737RTW1jc2t4rbpZ3dvf2D8uFRU8epotigMY9VOyIaOZPYMMxwbCcKiYg4tqLR/cxvjVFpFssnM0kwFGQgWZ9RYqwUBGOkWaDZQJBpt1zxqt4c7irxc1KBHPVu+SvoxTQVKA3lROuO7yUmzIgyjHKcloJUY0LoiAywY6kkAnWYzW+eumdW6bn9WNmSxp2rvycyIrSeiMh2CmKGetmbif95ndT0b8OMySQ1KOliUT/lrondWQBujymkhk8sIVQxe6tLh0QRamxMJRuCv/zyKmleVP3L6vXjVaV2l8dRhBM4hXPw4QZq8AB1aACFBJ7hFd6c1Hlx3p2PRWvByWeO4Q+czx9255H4</latexit>

(1, 1, 1, 1)
<latexit sha1_base64="E+JSeFWXTyy3pQvb8kyiFius83A=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBEqSJnxgS6LblxWsA9ph5JJM21okhmSjFCGfoUbF4q49XPc+Tem01lo6wmBwzn3cu89QcyZNq777Swtr6yurRc2iptb2zu7pb39po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hbqt56o0iySD2YcU1/ggWQhI9hY6bHinWbvpFcqu1U3A1okXk7KkKPeK311+xFJBJWGcKx1x3Nj46dYGUY4nRS7iaYxJiM8oB1LJRZU+2m28AQdW6WPwkjZLw3K1N8dKRZaj0VgKwU2Qz3vTcX/vE5iwms/ZTJODJVkNihMODIRml6P+kxRYvjYEkwUs7siMsQKE2MzKtoQvPmTF0nzrOqdVy/vL8q1mzyOAhzCEVTAgyuowR3UoQEEBDzDK7w5ynlx3p2PWemSk/ccwB84nz/MZo50</latexit>

(1,�1, 1, 1)
<latexit sha1_base64="PkozihHVzY5WQOR3mNJxJOvGZeA=">AAAB8XicbVDLSgMxFL3js9ZX1aWbYBEq1DLxgS6LblxWsA9sh5JJM21oJjMkGaEM/Qs3LhRx69+4829M21lo6wmBwzn3cu89fiy4Nq777Swtr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdcONYK1YMRL6gjX94e3Ebz4xpXkkH8woZl5I+pIHnBJjpccSLp/isn0n3ULRrbhToEWCM1KEDLVu4avTi2gSMmmoIFq3sRsbLyXKcCrYON9JNIsJHZI+a1sqSci0l043HqNjq/RQECn7pUFT9XdHSkKtR6FvK0NiBnrem4j/ee3EBNdeymWcGCbpbFCQCGQiNDkf9bhi1IiRJYQqbndFdEAUocaGlLch4PmTF0njrILPK5f3F8XqTRZHDg7hCEqA4QqqcAc1qAMFCc/wCm+Odl6cd+djVrrkZD0H8AfO5w83MI6r</latexit>

(�1, 1, 1, 1)
<latexit sha1_base64="xAsJPKfJoDFF6bsk07/8ol5ehZc=">AAAB8XicbVDLSsNAFL2pr1pfUZduBotQQUviA10W3bisYB/YhjKZTtqhk0mYmQgl9C/cuFDErX/jzr9xmmahrWcYOJxzL/fe48ecKe0431ZhaXllda24XtrY3NresXf3mipKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryR7dTv/VEpWKReNDjmHohHggWMIK1kR4rp+5J9o57dtmpOhnQInFzUoYc9Z791e1HJAmp0IRjpTquE2svxVIzwumk1E0UjTEZ4QHtGCpwSJWXZhtP0JFR+iiIpPlCo0z93ZHiUKlx6JvKEOuhmvem4n9eJ9HBtZcyESeaCjIbFCQc6QhNz0d9JinRfGwIJpKZXREZYomJNiGVTAju/MmLpHlWdc+rl/cX5dpNHkcRDuAQKuDCFdTgDurQAAICnuEV3ixlvVjv1sestGDlPfvwB9bnDzctjqs=</latexit>

(1, 1,�1, 1)
<latexit sha1_base64="w0IlKqpTMYPxssyTF5uATA7jjYs=">AAAB8XicbVDLSgMxFL3js9ZX1aWbYBEq1DLxgS6LblxWsA9sh5JJM21oJjMkGaEM/Qs3LhRx69+4829M21lo64GEwzn3cu89fiy4Nq777Swtr6yurec28ptb2zu7hb39ho4SRVmdRiJSLZ9oJrhkdcONYK1YMRL6gjX94e3Ebz4xpXkkH8woZl5I+pIHnBJjpccSLuPyqf1OuoWiW3GnQIsEZ6QIGWrdwlenF9EkZNJQQbRuYzc2XkqU4VSwcb6TaBYTOiR91rZUkpBpL51uPEbHVumhIFL2SYOm6u+OlIRaj0LfVobEDPS8NxH/89qJCa69lMs4MUzS2aAgEchEaHI+6nHFqBEjSwhV3O6K6IAoQo0NKW9DwPMnL5LGWQWfVy7vL4rVmyyOHBzCEZQAwxVU4Q5qUAcKEp7hFd4c7bw4787HrHTJyXoO4A+czx83M46r</latexit>

(1, 1, 1,�1)
<latexit sha1_base64="jeP2d9Md0Ga3M6+3PjG2veMs2gc=">AAAB8XicbVDLSsNAFL2pr1pfUZduBotQQUviA10W3bisYB/YhjKZTtqhk0mYmQgl9C/cuFDErX/jzr9x0mahrWcYOJxzL/fe48ecKe0431ZhaXllda24XtrY3NresXf3mipKJKENEvFItn2sKGeCNjTTnLZjSXHoc9ryR7eZ33qiUrFIPOhxTL0QDwQLGMHaSI8V9yR7p+5xzy47VWcKtEjcnJQhR71nf3X7EUlCKjThWKmO68TaS7HUjHA6KXUTRWNMRnhAO4YKHFLlpdONJ+jIKH0URNJ8odFU/d2R4lCpceibyhDroZr3MvE/r5Po4NpLmYgTTQWZDQoSjnSEsvNRn0lKNB8bgolkZldEhlhiok1IJROCO3/yImmeVd3z6uX9Rbl2k8dRhAM4hAq4cAU1uIM6NICAgGd4hTdLWS/Wu/UxKy1Yec8+/IH1+QM3No6r</latexit>

(�1,�1, 1, 1)
<latexit sha1_base64="z0KCKgUk8SIdHHP5Pu5yr8j6ZI4=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBItQQcuMD3RZdOOygn3AdCiZNNOGZpIhyQhl6Ge4caGIW7/GnX9j2s5CqycJHM65l9x7woQzbVz3yyksLa+srhXXSxubW9s75d29lpapIrRJJJeqE2JNORO0aZjhtJMoiuOQ03Y4up367UeqNJPiwYwTGsR4IFjECDZW8qun3om99hz3yhW35s6A/hIvJxXI0eiVP7t9SdKYCkM41tr33MQEGVaGEU4npW6qaYLJCA+ob6nAMdVBNht5go6s0keRVPYJg2bqz44Mx1qP49BWxtgM9aI3Ff/z/NRE10HGRJIaKsj8oyjlyEg03R/1maLE8LElmChmZ0VkiBUmxqZUsiF4iyv/Ja2zmndeu7y/qNRv8jiKcACHUAUPrqAOd9CAJhCQ8AQv8OoY59l5c97npQUn79mHX3A+vgGiF47i</latexit>

(�1, 1,�1, 1)
<latexit sha1_base64="+8l21VxspUocxP6vV/M/Ga2UhEY=">AAAB8nicbVDLSsNAFL2pr1pfVZduBotQoZbEB7osunFZwT4gDWUynbRDJ5kwMxFK6Ge4caGIW7/GnX/jpM1CWw/McDjnXu69x485U9q2v63Cyura+kZxs7S1vbO7V94/aCuRSEJbRHAhuz5WlLOItjTTnHZjSXHoc9rxx3eZ33miUjERPepJTL0QDyMWMIK1kdzqmVNzatl32i9X7Lo9A1omTk4qkKPZL3/1BoIkIY004Vgp17Fj7aVYakY4nZZ6iaIxJmM8pK6hEQ6p8tLZylN0YpQBCoQ0L9Jopv7uSHGo1CT0TWWI9Ugtepn4n+cmOrjxUhbFiaYRmQ8KEo60QNn9aMAkJZpPDMFEMrMrIiMsMdEmpZIJwVk8eZm0z+vORf3q4bLSuM3jKMIRHEMVHLiGBtxDE1pAQMAzvMKbpa0X6936mJcWrLznEP7A+vwBohqO4g==</latexit>

(�1, 1, 1,�1)
<latexit sha1_base64="p3aMQsTGRmhnsR+tzgxAe1G2EZ0=">AAAB8nicbVDLSsNAFL2pr1pfVZduBotQwZbEB7osunFZwT4gDWUynbRDJ5kwMxFK6Ge4caGIW7/GnX/jpM1CW88wcDjnXu69x485U9q2v63Cyura+kZxs7S1vbO7V94/aCuRSEJbRHAhuz5WlLOItjTTnHZjSXHoc9rxx3eZ33miUjERPepJTL0QDyMWMIK1kdxqzTnLXs057Zcrdt2eAS0TJycVyNHsl796A0GSkEaacKyU69ix9lIsNSOcTku9RNEYkzEeUtfQCIdUeels5Sk6McoABUKaH2k0U393pDhUahL6pjLEeqQWvUz8z3MTHdx4KYviRNOIzAcFCUdaoOx+NGCSEs0nhmAimdkVkRGWmGiTUsmE4CyevEza53Xnon71cFlp3OZxFOEIjqEKDlxDA+6hCS0gIOAZXuHN0taL9W59zEsLVt5zCH9gff4Aoh2O4g==</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

(�1,�1,�1, 1)
<latexit sha1_base64="DhFA8pB0r5tXG0GoQPOk/st1tvg=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQQcOuD/QY9OIxgnlAsoTZSScZMju7zMwKYclvePGgiFd/xpt/4yTZg0aLbiiqupmeCmLBtXHdLye3tLyyupZfL2xsbm3vFHf3GjpKFMM6i0SkWgHVKLjEuuFGYCtWSMNAYDMY3U795iMqzSP5YMYx+iEdSN7njBordcqn3sm8vONuseRW3BnIX+JlpAQZat3iZ6cXsSREaZigWrc9NzZ+SpXhTOCk0Ek0xpSN6ADblkoaovbT2c0TcmSVHulHyrY0ZKb+3EhpqPU4DOxkSM1QL3pT8T+vnZj+tZ9yGScGJZs/1E8EMRGZBkB6XCEzYmwJZYrbWwkbUkWZsTEVbAje4pf/ksZZxTuvXN5flKo3WRx5OIBDKIMHV1CFO6hBHRjE8AQv8OokzrPz5rzPR3NOtrMPv+B8fAMNQo8Z</latexit>

(�1,�1,�1,�1)
<latexit sha1_base64="fIY6jaKBHh0MsDmn6Pd5ZdptRCE=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBItQQcuMD3RZdOOygn1AO5RMmmlDM5kxyRTK0O9w40IRt36MO//GdDqCth7uhcM595Kb40WcKW3bX1ZuaXlldS2/XtjY3NreKe7uNVQYS0LrJOShbHlYUc4ErWumOW1FkuLA47TpDW+nfnNEpWKheNDjiLoB7gvmM4K1kdzyqXPyU8fdYsmu2CnQInEyUoIMtW7xs9MLSRxQoQnHSrUdO9JugqVmhNNJoRMrGmEyxH3aNlTggCo3SY+eoCOj9JAfStNCo1T9vZHgQKlx4JnJAOuBmvem4n9eO9b+tZswEcWaCjJ7yI850iGaJoB6TFKi+dgQTCQztyIywBITbXIqmBCc+S8vksZZxTmvXN5flKo3WRx5OIBDKIMDV1CFO6hBHQg8whO8wKs1sp6tN+t9Npqzsp19+APr4xt4kI9Q</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

~�
<latexit sha1_base64="4Vap0DkQvbZgKN4KSUrKzANFIG4=">AAAB83icbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAdklzA76SRDZmaXmdlAWPIbXjwo4tWf8ebfOEn2oIkFDUVVN91dUcKZNp737RTW1jc2t4rbpZ3dvf2D8uFRU8epotigMY9VOyIaOZPYMMxwbCcKiYg4tqLR/cxvjVFpFssnM0kwFGQgWZ9RYqwUBGOkWaDZQJBpt1zxqt4c7irxc1KBHPVu+SvoxTQVKA3lROuO7yUmzIgyjHKcloJUY0LoiAywY6kkAnWYzW+eumdW6bn9WNmSxp2rvycyIrSeiMh2CmKGetmbif95ndT0b8OMySQ1KOliUT/lrondWQBujymkhk8sIVQxe6tLh0QRamxMJRuCv/zyKmleVP3L6vXjVaV2l8dRhBM4hXPw4QZq8AB1aACFBJ7hFd6c1Hlx3p2PRWvByWeO4Q+czx9255H4</latexit>
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<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>

Finally, we perform the energy loop integration

The signs switch the orientation of the edge! Interpret sum over signs as sum over orientations

To each orientation corresponds an integral, e.g.

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>

Integration domain:

!4

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>
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<latexit sha1_base64="4IdNNz92ZO9eV6aynCZTbWZKpqk="></latexit>



!5Borinsky, ZC, Salas-Bernadez, Laenen, arXiv: 2210.05532 (2022)
Sborlini, arXiv:2102.05062 (2021) ZC, arXiv: 2211.09653 (2022)


https://arxiv.org/abs/2211.09653


!5Borinsky, ZC, Salas-Bernadez, Laenen, arXiv: 2210.05532 (2022)
Sborlini, arXiv:2102.05062 (2021)

=

Z 2

4
4Y

j=1

d⌧j
2Ej

ei⌧j(E
0
j��jp

0
j )⇥(⌧j)

3

5 � (⌧1 + ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>
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<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>
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=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit> +
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

ZC, arXiv: 2211.09653 (2022)


https://arxiv.org/abs/2211.09653
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Another example:

Borinsky, ZC, Salas-Bernadez, Laenen, arXiv: 2210.05532 (2022)
Sborlini, arXiv:2102.05062 (2021)
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

⌧j > 0, j = 1, ..., 4

� ⌧1 � ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="Th4kc/wVuwgpVjIaZhaE9z3fwjI=">AAACInicbVDLSgMxFM3UV62vUZdugsUiWIeZtqIuKkU3LivYB3TKkEnTNm3mQZIRytBvceOvuHGhqCvBjzGddqGtF8I5nHMvN/e4IaNCmuaXllpaXlldS69nNja3tnf03b26CCKOSQ0HLOBNFwnCqE9qkkpGmiEnyHMZabjDm4nfeCBc0MC/l6OQtD3U82mXYiSV5OiXOVuiyBlcmXlow0HZyhuGkS9B287kThPLmkLhJIHiFEpl09GzpmEmBReJNSNZMKuqo3/YnQBHHvElZkiIlmWGsh0jLilmZJyxI0FChIeoR1qK+sgjoh0nJ47hkVI6sBtw9XwJE/X3RIw8IUaeqzo9JPti3puI/3mtSHYv2jH1w0gSH08XdSMGZQAnecEO5QRLNlIEYU7VXyHuI46wVKlmVAjW/MmLpF4wrKJxdlfKVq5ncaTBATgEx8AC56ACbkEV1AAGj+AZvII37Ul70d61z2lrSpvN7IM/pX3/AO4tn6g=</latexit>
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<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>

Observation: first integration domain is empty, second is a convex cone

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit> The graphs have a directed cycle!

Only acyclic graphs give non zero contribution!

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit> +
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

ZC, arXiv: 2211.09653 (2022)


https://arxiv.org/abs/2211.09653
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Another example:

Borinsky, ZC, Salas-Bernadez, Laenen, arXiv: 2210.05532 (2022)
Sborlini, arXiv:2102.05062 (2021)
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

⌧j > 0, j = 1, ..., 4

� ⌧1 � ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="Th4kc/wVuwgpVjIaZhaE9z3fwjI=">AAACInicbVDLSgMxFM3UV62vUZdugsUiWIeZtqIuKkU3LivYB3TKkEnTNm3mQZIRytBvceOvuHGhqCvBjzGddqGtF8I5nHMvN/e4IaNCmuaXllpaXlldS69nNja3tnf03b26CCKOSQ0HLOBNFwnCqE9qkkpGmiEnyHMZabjDm4nfeCBc0MC/l6OQtD3U82mXYiSV5OiXOVuiyBlcmXlow0HZyhuGkS9B287kThPLmkLhJIHiFEpl09GzpmEmBReJNSNZMKuqo3/YnQBHHvElZkiIlmWGsh0jLilmZJyxI0FChIeoR1qK+sgjoh0nJ47hkVI6sBtw9XwJE/X3RIw8IUaeqzo9JPti3puI/3mtSHYv2jH1w0gSH08XdSMGZQAnecEO5QRLNlIEYU7VXyHuI46wVKlmVAjW/MmLpF4wrKJxdlfKVq5ncaTBATgEx8AC56ACbkEV1AAGj+AZvII37Ul70d61z2lrSpvN7IM/pX3/AO4tn6g=</latexit>
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<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>

Observation: first integration domain is empty, second is a convex cone

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit> The graphs have a directed cycle!

Only acyclic graphs give non zero contribution!

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit> +
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit> . . .

<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

ZC, arXiv: 2211.09653 (2022)


https://arxiv.org/abs/2211.09653


!5

Another example:

Borinsky, ZC, Salas-Bernadez, Laenen, arXiv: 2210.05532 (2022)
Sborlini, arXiv:2102.05062 (2021)

=

Z 2

4
4Y

j=1

d⌧j
2Ej

ei⌧j(E
0
j��jp

0
j )⇥(⌧j)

3

5 � (�⌧1 � ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

⌧j > 0, j = 1, ..., 4

� ⌧1 � ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="Th4kc/wVuwgpVjIaZhaE9z3fwjI=">AAACInicbVDLSgMxFM3UV62vUZdugsUiWIeZtqIuKkU3LivYB3TKkEnTNm3mQZIRytBvceOvuHGhqCvBjzGddqGtF8I5nHMvN/e4IaNCmuaXllpaXlldS69nNja3tnf03b26CCKOSQ0HLOBNFwnCqE9qkkpGmiEnyHMZabjDm4nfeCBc0MC/l6OQtD3U82mXYiSV5OiXOVuiyBlcmXlow0HZyhuGkS9B287kThPLmkLhJIHiFEpl09GzpmEmBReJNSNZMKuqo3/YnQBHHvElZkiIlmWGsh0jLilmZJyxI0FChIeoR1qK+sgjoh0nJ47hkVI6sBtw9XwJE/X3RIw8IUaeqzo9JPti3puI/3mtSHYv2jH1w0gSH08XdSMGZQAnecEO5QRLNlIEYU7VXyHuI46wVKlmVAjW/MmLpF4wrKJxdlfKVq5ncaTBATgEx8AC56ACbkEV1AAGj+AZvII37Ul70d61z2lrSpvN7IM/pX3/AO4tn6g=</latexit>

=
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0
j )⇥(⌧j)

3

5 � (⌧1 + ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>

Observation: first integration domain is empty, second is a convex cone

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit> The graphs have a directed cycle!

Only acyclic graphs give non zero contribution!

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit> +
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit> . . .

<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

ZC, arXiv: 2211.09653 (2022)


https://arxiv.org/abs/2211.09653


!5

Another example:

Borinsky, ZC, Salas-Bernadez, Laenen, arXiv: 2210.05532 (2022)
Sborlini, arXiv:2102.05062 (2021)
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

⌧j > 0, j = 1, ..., 4

� ⌧1 � ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="Th4kc/wVuwgpVjIaZhaE9z3fwjI=">AAACInicbVDLSgMxFM3UV62vUZdugsUiWIeZtqIuKkU3LivYB3TKkEnTNm3mQZIRytBvceOvuHGhqCvBjzGddqGtF8I5nHMvN/e4IaNCmuaXllpaXlldS69nNja3tnf03b26CCKOSQ0HLOBNFwnCqE9qkkpGmiEnyHMZabjDm4nfeCBc0MC/l6OQtD3U82mXYiSV5OiXOVuiyBlcmXlow0HZyhuGkS9B287kThPLmkLhJIHiFEpl09GzpmEmBReJNSNZMKuqo3/YnQBHHvElZkiIlmWGsh0jLilmZJyxI0FChIeoR1qK+sgjoh0nJ47hkVI6sBtw9XwJE/X3RIw8IUaeqzo9JPti3puI/3mtSHYv2jH1w0gSH08XdSMGZQAnecEO5QRLNlIEYU7VXyHuI46wVKlmVAjW/MmLpF4wrKJxdlfKVq5ncaTBATgEx8AC56ACbkEV1AAGj+AZvII37Ul70d61z2lrSpvN7IM/pX3/AO4tn6g=</latexit>

=
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3

5 � (⌧1 + ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>

Observation: first integration domain is empty, second is a convex cone

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit> The graphs have a directed cycle!

Only acyclic graphs give non zero contribution!

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit> +
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit> . . .

<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

ZC, arXiv: 2211.09653 (2022)


https://arxiv.org/abs/2211.09653
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Another example:

Borinsky, ZC, Salas-Bernadez, Laenen, arXiv: 2210.05532 (2022)
Sborlini, arXiv:2102.05062 (2021)

=
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5 � (�⌧1 � ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

⌧j > 0, j = 1, ..., 4

� ⌧1 � ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="Th4kc/wVuwgpVjIaZhaE9z3fwjI=">AAACInicbVDLSgMxFM3UV62vUZdugsUiWIeZtqIuKkU3LivYB3TKkEnTNm3mQZIRytBvceOvuHGhqCvBjzGddqGtF8I5nHMvN/e4IaNCmuaXllpaXlldS69nNja3tnf03b26CCKOSQ0HLOBNFwnCqE9qkkpGmiEnyHMZabjDm4nfeCBc0MC/l6OQtD3U82mXYiSV5OiXOVuiyBlcmXlow0HZyhuGkS9B287kThPLmkLhJIHiFEpl09GzpmEmBReJNSNZMKuqo3/YnQBHHvElZkiIlmWGsh0jLilmZJyxI0FChIeoR1qK+sgjoh0nJ47hkVI6sBtw9XwJE/X3RIw8IUaeqzo9JPti3puI/3mtSHYv2jH1w0gSH08XdSMGZQAnecEO5QRLNlIEYU7VXyHuI46wVKlmVAjW/MmLpF4wrKJxdlfKVq5ncaTBATgEx8AC56ACbkEV1AAGj+AZvII37Ul70d61z2lrSpvN7IM/pX3/AO4tn6g=</latexit>

=
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j )⇥(⌧j)

3

5 � (⌧1 + ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>

Observation: first integration domain is empty, second is a convex cone

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit> The graphs have a directed cycle!

Only acyclic graphs give non zero contribution!

Sum one integral for each acyclic graph

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit> +
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit> . . .

<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

ZC, arXiv: 2211.09653 (2022)


https://arxiv.org/abs/2211.09653


!5

Another example:

Borinsky, ZC, Salas-Bernadez, Laenen, arXiv: 2210.05532 (2022)
Sborlini, arXiv:2102.05062 (2021)

=
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0
j )⇥(⌧j)

3

5 � (�⌧1 � ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

⌧j > 0, j = 1, ..., 4

� ⌧1 � ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="Th4kc/wVuwgpVjIaZhaE9z3fwjI=">AAACInicbVDLSgMxFM3UV62vUZdugsUiWIeZtqIuKkU3LivYB3TKkEnTNm3mQZIRytBvceOvuHGhqCvBjzGddqGtF8I5nHMvN/e4IaNCmuaXllpaXlldS69nNja3tnf03b26CCKOSQ0HLOBNFwnCqE9qkkpGmiEnyHMZabjDm4nfeCBc0MC/l6OQtD3U82mXYiSV5OiXOVuiyBlcmXlow0HZyhuGkS9B287kThPLmkLhJIHiFEpl09GzpmEmBReJNSNZMKuqo3/YnQBHHvElZkiIlmWGsh0jLilmZJyxI0FChIeoR1qK+sgjoh0nJ47hkVI6sBtw9XwJE/X3RIw8IUaeqzo9JPti3puI/3mtSHYv2jH1w0gSH08XdSMGZQAnecEO5QRLNlIEYU7VXyHuI46wVKlmVAjW/MmLpF4wrKJxdlfKVq5ncaTBATgEx8AC56ACbkEV1AAGj+AZvII37Ul70d61z2lrSpvN7IM/pX3/AO4tn6g=</latexit>

=

Z 2

4
4Y

j=1

d⌧j
2Ej

ei⌧j(E
0
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0
j )⇥(⌧j)

3

5 � (⌧1 + ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>

Observation: first integration domain is empty, second is a convex cone

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit> The graphs have a directed cycle!

Only acyclic graphs give non zero contribution!

Sum one integral for each acyclic graph

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit> +
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit> . . .

<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>
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<latexit sha1_base64="jo+uH8Ms9LM4Ujw87I4pTtgJVkQ="></latexit>

ZC, arXiv: 2211.09653 (2022)


https://arxiv.org/abs/2211.09653
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Another example:

Borinsky, ZC, Salas-Bernadez, Laenen, arXiv: 2210.05532 (2022)
Sborlini, arXiv:2102.05062 (2021)

=
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5 � (�⌧1 � ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

⌧j > 0, j = 1, ..., 4

� ⌧1 � ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="Th4kc/wVuwgpVjIaZhaE9z3fwjI=">AAACInicbVDLSgMxFM3UV62vUZdugsUiWIeZtqIuKkU3LivYB3TKkEnTNm3mQZIRytBvceOvuHGhqCvBjzGddqGtF8I5nHMvN/e4IaNCmuaXllpaXlldS69nNja3tnf03b26CCKOSQ0HLOBNFwnCqE9qkkpGmiEnyHMZabjDm4nfeCBc0MC/l6OQtD3U82mXYiSV5OiXOVuiyBlcmXlow0HZyhuGkS9B287kThPLmkLhJIHiFEpl09GzpmEmBReJNSNZMKuqo3/YnQBHHvElZkiIlmWGsh0jLilmZJyxI0FChIeoR1qK+sgjoh0nJ47hkVI6sBtw9XwJE/X3RIw8IUaeqzo9JPti3puI/3mtSHYv2jH1w0gSH08XdSMGZQAnecEO5QRLNlIEYU7VXyHuI46wVKlmVAjW/MmLpF4wrKJxdlfKVq5ncaTBATgEx8AC56ACbkEV1AAGj+AZvII37Ul70d61z2lrSpvN7IM/pX3/AO4tn6g=</latexit>

=
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5 � (⌧1 + ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>

Observation: first integration domain is empty, second is a convex cone

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit> The graphs have a directed cycle!

Only acyclic graphs give non zero contribution!

Sum one integral for each acyclic graph

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit> +
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit> . . .

<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

One time integration per edge
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<latexit sha1_base64="jo+uH8Ms9LM4Ujw87I4pTtgJVkQ="></latexit>

ZC, arXiv: 2211.09653 (2022)


https://arxiv.org/abs/2211.09653
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Another example:

Borinsky, ZC, Salas-Bernadez, Laenen, arXiv: 2210.05532 (2022)
Sborlini, arXiv:2102.05062 (2021)
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5 � (�⌧1 � ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

⌧j > 0, j = 1, ..., 4

� ⌧1 � ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="Th4kc/wVuwgpVjIaZhaE9z3fwjI=">AAACInicbVDLSgMxFM3UV62vUZdugsUiWIeZtqIuKkU3LivYB3TKkEnTNm3mQZIRytBvceOvuHGhqCvBjzGddqGtF8I5nHMvN/e4IaNCmuaXllpaXlldS69nNja3tnf03b26CCKOSQ0HLOBNFwnCqE9qkkpGmiEnyHMZabjDm4nfeCBc0MC/l6OQtD3U82mXYiSV5OiXOVuiyBlcmXlow0HZyhuGkS9B287kThPLmkLhJIHiFEpl09GzpmEmBReJNSNZMKuqo3/YnQBHHvElZkiIlmWGsh0jLilmZJyxI0FChIeoR1qK+sgjoh0nJ47hkVI6sBtw9XwJE/X3RIw8IUaeqzo9JPti3puI/3mtSHYv2jH1w0gSH08XdSMGZQAnecEO5QRLNlIEYU7VXyHuI46wVKlmVAjW/MmLpF4wrKJxdlfKVq5ncaTBATgEx8AC56ACbkEV1AAGj+AZvII37Ul70d61z2lrSpvN7IM/pX3/AO4tn6g=</latexit>

=

Z 2

4
4Y
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0
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0
j )⇥(⌧j)

3

5 � (⌧1 + ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="+EICXObsWgvMQ64pATOocDBRPGo="></latexit>

⌧j > 0, j = 1, ..., 4

⌧1 + ⌧2 + ⌧3 + ⌧4 = 0
<latexit sha1_base64="NcCEpX3o6QwVOHMNGkehWzhLqSA=">AAACIXicbVDLSgMxFM3UV62vqks3waIIlmGmrdhNpejGZQX7gM4wZNJMmzbzIMkIpfRX3Pgrblwo0p34M6adWWjrhXAO59zLzT1uxKiQhvGlZdbWNza3stu5nd29/YP84VFLhDHHpIlDFvKOiwRhNCBNSSUjnYgT5LuMtN3R3dxvPxEuaBg8ynFEbB/1A+pRjKSSnHz13JIodoY3RhFacFgzi7quFyvQsnKJY14uoJRAOYFKzXDyBUM3FgVXiZmSAkir4eRnVi/EsU8CiRkSomsakbQniEuKGZnmrFiQCOER6pOuogHyibAniwun8EwpPeiFXL1AwoX6e2KCfCHGvqs6fSQHYtmbi/953Vh6VXtCgyiWJMDJIi9mUIZwHhfsUU6wZGNFEOZU/RXiAeIISxVqToVgLp+8Slol3SzrVw+VQv02jSMLTsApuAAmuAZ1cA8aoAkweAav4B18aC/am/apzZLWjJbOHIM/pX3/AHV6n28=</latexit>

Observation: first integration domain is empty, second is a convex cone

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

= 0
<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit> The graphs have a directed cycle!

Only acyclic graphs give non zero contribution!

Sum one integral for each acyclic graph

Times along cycles  
must sum to zero

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit> +
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit> . . .

<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

=
0

<latexit sha1_base64="7C70XVGnqMYF3WxEDX/qFV1/NNE=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHKOYByRJmJ73JkNnZZWZWCEv+wIsHRbz6R978GyfJHjRa0FBUddPdFSSCa+O6X05haXllda24XtrY3NreKe/uNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rUdUmsfywYwT9CM6kDzkjBor3V+5vXLFrbozkL/Ey0kFctR75c9uP2ZphNIwQbXueG5i/Iwqw5nASambakwoG9EBdiyVNELtZ7NLJ+TIKn0SxsqWNGSm/pzIaKT1OApsZ0TNUC96U/E/r5Oa8NLPuExSg5LNF4WpICYm07dJnytkRowtoUxxeythQ6ooMzackg3BW3z5L2meVL3T6vndWaV2ncdRhAM4hGPw4AJqcAt1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H9/88o0C</latexit>

One time integration per edge
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<latexit sha1_base64="jo+uH8Ms9LM4Ujw87I4pTtgJVkQ="></latexit>

ZC, arXiv: 2211.09653 (2022)


https://arxiv.org/abs/2211.09653
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v14
<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

2. Contract one-by-one 
    adjacent edges
3. Multiply by inverse sum 
    of energies of adjacent edges
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v14
<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

2. Contract one-by-one 
    adjacent edges
3. Multiply by inverse sum 
    of energies of adjacent edges
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v14
<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

2. Contract one-by-one 
    adjacent edges
3. Multiply by inverse sum 
    of energies of adjacent edges



!6

=

Z 2

4
4Y

j=1

d⌧j
2Ej

ei⌧j(E
0
j��jp

0
j )⇥(⌧j)

3

5 � (�⌧1 � ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

i

E2 + E3 + p03
<latexit sha1_base64="6c2X7F/qa9JWp93ictUkLilLahw=">AAACAHicbVDLSgNBEOyNrxhfqx48eBkMghAIu4mix6AEPEYwD0jiMjuZTYbMPpiZFcKyF3/FiwdFvPoZ3vwbJ8keNLGgoajqprvLjTiTyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLQpsk5KHouFhSzgLaVExx2okExb7Ladsd30z99iMVkoXBvZpEtO/jYcA8RrDSkmMe9TyBScLSpO5USnWnWoqc6oOVOmbRKlszoGViZ6QIGRqO+dUbhCT2aaAIx1J2bStS/QQLxQinaaEXSxphMsZD2tU0wD6V/WT2QIpOtTJAXih0BQrN1N8TCfalnPiu7vSxGslFbyr+53Vj5V31ExZEsaIBmS/yYo5UiKZpoAETlCg+0QQTwfStiIywTkTpzAo6BHvx5WXSqpTtavni7rxYu87iyMMxnMAZ2HAJNbiFBjSBQArP8ApvxpPxYrwbH/PWnJHNHMIfGJ8/LBWVfA==</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

v123
<latexit sha1_base64="KABuK3HqDGJWlZO/Zfhhbv3W3B4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHZBo0eiF4+YyCOBDZkdGpgwO7uZmSUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJU0eJYthgkYhUO6AaBZfYMNwIbMcKaRgIbAXj+7nfmqDSPJJPZhqjH9Kh5APOqLFSa9JLvUp11iuW3LK7AFknXkZKkKHeK351+xFLQpSGCap1x3Nj46dUGc4EzgrdRGNM2ZgOsWOppCFqP12cOyMXVumTQaRsSUMW6u+JlIZaT8PAdobUjPSqNxf/8zqJGdz6KZdxYlCy5aJBIoiJyPx30ucKmRFTSyhT3N5K2IgqyoxNqGBD8FZfXifNStmrlq8fr0q1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBthCPKg==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v34
<latexit sha1_base64="Hjk/Gclx5UCLxFR0M5+yVW+WcUc=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKRI9ELx4xkY8ENqRbulDptpu2S0I2/AcvHjTGq//Hm//GAntQ8CWTvLw3k5l5QcyZNq777eQ2Nre2d/K7hb39g8Oj4vFJS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+WqnO+sWSW3YXQOvEy0gJMjT6xa/eQJIkosIQjrXuem5s/BQrwwins0Iv0TTGZIyHtGupwBHVfrq4doYurDJAoVS2hEEL9fdEiiOtp1FgOyNsRnrVm4v/ed3EhDd+ykScGCrIclGYcGQkmr+OBkxRYvjUEkwUs7ciMsIKE2MDKtgQvNWX10nrquxVyrWHaql+m8WRhzM4h0vw4BrqcA8NaAKBJ3iGV3hzpPPivDsfy9ack82cwh84nz9IBo7x</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>+

<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

+
i

E1 + E3 � p01 � p04
<latexit sha1_base64="ulnNqp8cNduxIpodh+AkblnilsQ=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBGEYklsRZdFKbisYB/QpmEynbRDJ5MwMxFKyM6Nv+LGhSJu/QV3/o3TNgttPXAvh3PuZeYeL2JUKsv6NpaWV1bX1nMb+c2t7Z1dc2+/KcNYYNLAIQtF20OSMMpJQ1HFSDsSBAUeIy1vdDPxWw9ESBryezWOiBOgAac+xUhpyTWPil1fIJzQNKm5drHmls8i1+5Zuld6VuqaBatkTQEXiZ2RAshQd82vbj/EcUC4wgxJ2bGtSDkJEopiRtJ8N5YkQniEBqSjKUcBkU4yvSOFJ1rpQz8UuriCU/X3RoICKceBpycDpIZy3puI/3mdWPlXTkJ5FCvC8ewhP2ZQhXASCuxTQbBiY00QFlT/FeIh0rkoHV1eh2DPn7xImuclu1y6uKsUqtdZHDlwCI7BKbDBJaiCW1AHDYDBI3gGr+DNeDJejHfjYza6ZGQ7B+APjM8fS+SXqg==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v134
<latexit sha1_base64="+ppU1BfIhoY/d8juPFSDJiDxi3E=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYFo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNq7JXKV8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBuRuPLA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v14
<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

2. Contract one-by-one 
    adjacent edges
3. Multiply by inverse sum 
    of energies of adjacent edges
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

i

E2 + E3 + p03
<latexit sha1_base64="6c2X7F/qa9JWp93ictUkLilLahw=">AAACAHicbVDLSgNBEOyNrxhfqx48eBkMghAIu4mix6AEPEYwD0jiMjuZTYbMPpiZFcKyF3/FiwdFvPoZ3vwbJ8keNLGgoajqprvLjTiTyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLQpsk5KHouFhSzgLaVExx2okExb7Ladsd30z99iMVkoXBvZpEtO/jYcA8RrDSkmMe9TyBScLSpO5USnWnWoqc6oOVOmbRKlszoGViZ6QIGRqO+dUbhCT2aaAIx1J2bStS/QQLxQinaaEXSxphMsZD2tU0wD6V/WT2QIpOtTJAXih0BQrN1N8TCfalnPiu7vSxGslFbyr+53Vj5V31ExZEsaIBmS/yYo5UiKZpoAETlCg+0QQTwfStiIywTkTpzAo6BHvx5WXSqpTtavni7rxYu87iyMMxnMAZ2HAJNbiFBjSBQArP8ApvxpPxYrwbH/PWnJHNHMIfGJ8/LBWVfA==</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

v123
<latexit sha1_base64="KABuK3HqDGJWlZO/Zfhhbv3W3B4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHZBo0eiF4+YyCOBDZkdGpgwO7uZmSUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJU0eJYthgkYhUO6AaBZfYMNwIbMcKaRgIbAXj+7nfmqDSPJJPZhqjH9Kh5APOqLFSa9JLvUp11iuW3LK7AFknXkZKkKHeK351+xFLQpSGCap1x3Nj46dUGc4EzgrdRGNM2ZgOsWOppCFqP12cOyMXVumTQaRsSUMW6u+JlIZaT8PAdobUjPSqNxf/8zqJGdz6KZdxYlCy5aJBIoiJyPx30ucKmRFTSyhT3N5K2IgqyoxNqGBD8FZfXifNStmrlq8fr0q1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBthCPKg==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v34
<latexit sha1_base64="Hjk/Gclx5UCLxFR0M5+yVW+WcUc=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKRI9ELx4xkY8ENqRbulDptpu2S0I2/AcvHjTGq//Hm//GAntQ8CWTvLw3k5l5QcyZNq777eQ2Nre2d/K7hb39g8Oj4vFJS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+WqnO+sWSW3YXQOvEy0gJMjT6xa/eQJIkosIQjrXuem5s/BQrwwins0Iv0TTGZIyHtGupwBHVfrq4doYurDJAoVS2hEEL9fdEiiOtp1FgOyNsRnrVm4v/ed3EhDd+ykScGCrIclGYcGQkmr+OBkxRYvjUEkwUs7ciMsIKE2MDKtgQvNWX10nrquxVyrWHaql+m8WRhzM4h0vw4BrqcA8NaAKBJ3iGV3hzpPPivDsfy9ack82cwh84nz9IBo7x</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>+

<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

+
i

E1 + E3 � p01 � p04
<latexit sha1_base64="ulnNqp8cNduxIpodh+AkblnilsQ=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBGEYklsRZdFKbisYB/QpmEynbRDJ5MwMxFKyM6Nv+LGhSJu/QV3/o3TNgttPXAvh3PuZeYeL2JUKsv6NpaWV1bX1nMb+c2t7Z1dc2+/KcNYYNLAIQtF20OSMMpJQ1HFSDsSBAUeIy1vdDPxWw9ESBryezWOiBOgAac+xUhpyTWPil1fIJzQNKm5drHmls8i1+5Zuld6VuqaBatkTQEXiZ2RAshQd82vbj/EcUC4wgxJ2bGtSDkJEopiRtJ8N5YkQniEBqSjKUcBkU4yvSOFJ1rpQz8UuriCU/X3RoICKceBpycDpIZy3puI/3mdWPlXTkJ5FCvC8ewhP2ZQhXASCuxTQbBiY00QFlT/FeIh0rkoHV1eh2DPn7xImuclu1y6uKsUqtdZHDlwCI7BKbDBJaiCW1AHDYDBI3gGr+DNeDJejHfjYza6ZGQ7B+APjM8fS+SXqg==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v134
<latexit sha1_base64="+ppU1BfIhoY/d8juPFSDJiDxi3E=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYFo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNq7JXKV8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBuRuPLA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v14
<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

2. Contract one-by-one 
    adjacent edges
3. Multiply by inverse sum 
    of energies of adjacent edges

4. Throw out non-acyclic  
    graphs
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

i

E2 + E3 + p03
<latexit sha1_base64="6c2X7F/qa9JWp93ictUkLilLahw=">AAACAHicbVDLSgNBEOyNrxhfqx48eBkMghAIu4mix6AEPEYwD0jiMjuZTYbMPpiZFcKyF3/FiwdFvPoZ3vwbJ8keNLGgoajqprvLjTiTyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLQpsk5KHouFhSzgLaVExx2okExb7Ladsd30z99iMVkoXBvZpEtO/jYcA8RrDSkmMe9TyBScLSpO5USnWnWoqc6oOVOmbRKlszoGViZ6QIGRqO+dUbhCT2aaAIx1J2bStS/QQLxQinaaEXSxphMsZD2tU0wD6V/WT2QIpOtTJAXih0BQrN1N8TCfalnPiu7vSxGslFbyr+53Vj5V31ExZEsaIBmS/yYo5UiKZpoAETlCg+0QQTwfStiIywTkTpzAo6BHvx5WXSqpTtavni7rxYu87iyMMxnMAZ2HAJNbiFBjSBQArP8ApvxpPxYrwbH/PWnJHNHMIfGJ8/LBWVfA==</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

v123
<latexit sha1_base64="KABuK3HqDGJWlZO/Zfhhbv3W3B4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHZBo0eiF4+YyCOBDZkdGpgwO7uZmSUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJU0eJYthgkYhUO6AaBZfYMNwIbMcKaRgIbAXj+7nfmqDSPJJPZhqjH9Kh5APOqLFSa9JLvUp11iuW3LK7AFknXkZKkKHeK351+xFLQpSGCap1x3Nj46dUGc4EzgrdRGNM2ZgOsWOppCFqP12cOyMXVumTQaRsSUMW6u+JlIZaT8PAdobUjPSqNxf/8zqJGdz6KZdxYlCy5aJBIoiJyPx30ucKmRFTSyhT3N5K2IgqyoxNqGBD8FZfXifNStmrlq8fr0q1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBthCPKg==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v34
<latexit sha1_base64="Hjk/Gclx5UCLxFR0M5+yVW+WcUc=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKRI9ELx4xkY8ENqRbulDptpu2S0I2/AcvHjTGq//Hm//GAntQ8CWTvLw3k5l5QcyZNq777eQ2Nre2d/K7hb39g8Oj4vFJS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+WqnO+sWSW3YXQOvEy0gJMjT6xa/eQJIkosIQjrXuem5s/BQrwwins0Iv0TTGZIyHtGupwBHVfrq4doYurDJAoVS2hEEL9fdEiiOtp1FgOyNsRnrVm4v/ed3EhDd+ykScGCrIclGYcGQkmr+OBkxRYvjUEkwUs7ciMsIKE2MDKtgQvNWX10nrquxVyrWHaql+m8WRhzM4h0vw4BrqcA8NaAKBJ3iGV3hzpPPivDsfy9ack82cwh84nz9IBo7x</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>+

<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

+
i

E1 + E3 � p01 � p04
<latexit sha1_base64="ulnNqp8cNduxIpodh+AkblnilsQ=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBGEYklsRZdFKbisYB/QpmEynbRDJ5MwMxFKyM6Nv+LGhSJu/QV3/o3TNgttPXAvh3PuZeYeL2JUKsv6NpaWV1bX1nMb+c2t7Z1dc2+/KcNYYNLAIQtF20OSMMpJQ1HFSDsSBAUeIy1vdDPxWw9ESBryezWOiBOgAac+xUhpyTWPil1fIJzQNKm5drHmls8i1+5Zuld6VuqaBatkTQEXiZ2RAshQd82vbj/EcUC4wgxJ2bGtSDkJEopiRtJ8N5YkQniEBqSjKUcBkU4yvSOFJ1rpQz8UuriCU/X3RoICKceBpycDpIZy3puI/3mdWPlXTkJ5FCvC8ewhP2ZQhXASCuxTQbBiY00QFlT/FeIh0rkoHV1eh2DPn7xImuclu1y6uKsUqtdZHDlwCI7BKbDBJaiCW1AHDYDBI3gGr+DNeDJejHfjYza6ZGQ7B+APjM8fS+SXqg==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v134
<latexit sha1_base64="+ppU1BfIhoY/d8juPFSDJiDxi3E=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYFo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNq7JXKV8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBuRuPLA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v14
<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

2. Contract one-by-one 
    adjacent edges
3. Multiply by inverse sum 
    of energies of adjacent edges

4. Throw out non-acyclic  
    graphs
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

i

E2 + E3 + p03
<latexit sha1_base64="6c2X7F/qa9JWp93ictUkLilLahw=">AAACAHicbVDLSgNBEOyNrxhfqx48eBkMghAIu4mix6AEPEYwD0jiMjuZTYbMPpiZFcKyF3/FiwdFvPoZ3vwbJ8keNLGgoajqprvLjTiTyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLQpsk5KHouFhSzgLaVExx2okExb7Ladsd30z99iMVkoXBvZpEtO/jYcA8RrDSkmMe9TyBScLSpO5USnWnWoqc6oOVOmbRKlszoGViZ6QIGRqO+dUbhCT2aaAIx1J2bStS/QQLxQinaaEXSxphMsZD2tU0wD6V/WT2QIpOtTJAXih0BQrN1N8TCfalnPiu7vSxGslFbyr+53Vj5V31ExZEsaIBmS/yYo5UiKZpoAETlCg+0QQTwfStiIywTkTpzAo6BHvx5WXSqpTtavni7rxYu87iyMMxnMAZ2HAJNbiFBjSBQArP8ApvxpPxYrwbH/PWnJHNHMIfGJ8/LBWVfA==</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

v123
<latexit sha1_base64="KABuK3HqDGJWlZO/Zfhhbv3W3B4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHZBo0eiF4+YyCOBDZkdGpgwO7uZmSUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJU0eJYthgkYhUO6AaBZfYMNwIbMcKaRgIbAXj+7nfmqDSPJJPZhqjH9Kh5APOqLFSa9JLvUp11iuW3LK7AFknXkZKkKHeK351+xFLQpSGCap1x3Nj46dUGc4EzgrdRGNM2ZgOsWOppCFqP12cOyMXVumTQaRsSUMW6u+JlIZaT8PAdobUjPSqNxf/8zqJGdz6KZdxYlCy5aJBIoiJyPx30ucKmRFTSyhT3N5K2IgqyoxNqGBD8FZfXifNStmrlq8fr0q1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBthCPKg==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v34
<latexit sha1_base64="Hjk/Gclx5UCLxFR0M5+yVW+WcUc=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKRI9ELx4xkY8ENqRbulDptpu2S0I2/AcvHjTGq//Hm//GAntQ8CWTvLw3k5l5QcyZNq777eQ2Nre2d/K7hb39g8Oj4vFJS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+WqnO+sWSW3YXQOvEy0gJMjT6xa/eQJIkosIQjrXuem5s/BQrwwins0Iv0TTGZIyHtGupwBHVfrq4doYurDJAoVS2hEEL9fdEiiOtp1FgOyNsRnrVm4v/ed3EhDd+ykScGCrIclGYcGQkmr+OBkxRYvjUEkwUs7ciMsIKE2MDKtgQvNWX10nrquxVyrWHaql+m8WRhzM4h0vw4BrqcA8NaAKBJ3iGV3hzpPPivDsfy9ack82cwh84nz9IBo7x</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>+

<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

+
i

E1 + E3 � p01 � p04
<latexit sha1_base64="ulnNqp8cNduxIpodh+AkblnilsQ=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBGEYklsRZdFKbisYB/QpmEynbRDJ5MwMxFKyM6Nv+LGhSJu/QV3/o3TNgttPXAvh3PuZeYeL2JUKsv6NpaWV1bX1nMb+c2t7Z1dc2+/KcNYYNLAIQtF20OSMMpJQ1HFSDsSBAUeIy1vdDPxWw9ESBryezWOiBOgAac+xUhpyTWPil1fIJzQNKm5drHmls8i1+5Zuld6VuqaBatkTQEXiZ2RAshQd82vbj/EcUC4wgxJ2bGtSDkJEopiRtJ8N5YkQniEBqSjKUcBkU4yvSOFJ1rpQz8UuriCU/X3RoICKceBpycDpIZy3puI/3mdWPlXTkJ5FCvC8ewhP2ZQhXASCuxTQbBiY00QFlT/FeIh0rkoHV1eh2DPn7xImuclu1y6uKsUqtdZHDlwCI7BKbDBJaiCW1AHDYDBI3gGr+DNeDJejHfjYza6ZGQ7B+APjM8fS+SXqg==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v134
<latexit sha1_base64="+ppU1BfIhoY/d8juPFSDJiDxi3E=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYFo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNq7JXKV8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBuRuPLA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v14
<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

2. Contract one-by-one 
    adjacent edges
3. Multiply by inverse sum 
    of energies of adjacent edges

4. Throw out non-acyclic  
    graphs
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=
i

E1 + E4 � p01


i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
+

i

E1 + E3 � p01 � p04

i

E2 + E3 + p03

�

<latexit sha1_base64="R4uRVIXxCcmIjhQyw67Fd9x0o6U="></latexit>

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

i

E2 + E3 + p03
<latexit sha1_base64="6c2X7F/qa9JWp93ictUkLilLahw=">AAACAHicbVDLSgNBEOyNrxhfqx48eBkMghAIu4mix6AEPEYwD0jiMjuZTYbMPpiZFcKyF3/FiwdFvPoZ3vwbJ8keNLGgoajqprvLjTiTyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLQpsk5KHouFhSzgLaVExx2okExb7Ladsd30z99iMVkoXBvZpEtO/jYcA8RrDSkmMe9TyBScLSpO5USnWnWoqc6oOVOmbRKlszoGViZ6QIGRqO+dUbhCT2aaAIx1J2bStS/QQLxQinaaEXSxphMsZD2tU0wD6V/WT2QIpOtTJAXih0BQrN1N8TCfalnPiu7vSxGslFbyr+53Vj5V31ExZEsaIBmS/yYo5UiKZpoAETlCg+0QQTwfStiIywTkTpzAo6BHvx5WXSqpTtavni7rxYu87iyMMxnMAZ2HAJNbiFBjSBQArP8ApvxpPxYrwbH/PWnJHNHMIfGJ8/LBWVfA==</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

v123
<latexit sha1_base64="KABuK3HqDGJWlZO/Zfhhbv3W3B4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHZBo0eiF4+YyCOBDZkdGpgwO7uZmSUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJU0eJYthgkYhUO6AaBZfYMNwIbMcKaRgIbAXj+7nfmqDSPJJPZhqjH9Kh5APOqLFSa9JLvUp11iuW3LK7AFknXkZKkKHeK351+xFLQpSGCap1x3Nj46dUGc4EzgrdRGNM2ZgOsWOppCFqP12cOyMXVumTQaRsSUMW6u+JlIZaT8PAdobUjPSqNxf/8zqJGdz6KZdxYlCy5aJBIoiJyPx30ucKmRFTSyhT3N5K2IgqyoxNqGBD8FZfXifNStmrlq8fr0q1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBthCPKg==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v34
<latexit sha1_base64="Hjk/Gclx5UCLxFR0M5+yVW+WcUc=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKRI9ELx4xkY8ENqRbulDptpu2S0I2/AcvHjTGq//Hm//GAntQ8CWTvLw3k5l5QcyZNq777eQ2Nre2d/K7hb39g8Oj4vFJS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+WqnO+sWSW3YXQOvEy0gJMjT6xa/eQJIkosIQjrXuem5s/BQrwwins0Iv0TTGZIyHtGupwBHVfrq4doYurDJAoVS2hEEL9fdEiiOtp1FgOyNsRnrVm4v/ed3EhDd+ykScGCrIclGYcGQkmr+OBkxRYvjUEkwUs7ciMsIKE2MDKtgQvNWX10nrquxVyrWHaql+m8WRhzM4h0vw4BrqcA8NaAKBJ3iGV3hzpPPivDsfy9ack82cwh84nz9IBo7x</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>+

<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

+
i

E1 + E3 � p01 � p04
<latexit sha1_base64="ulnNqp8cNduxIpodh+AkblnilsQ=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBGEYklsRZdFKbisYB/QpmEynbRDJ5MwMxFKyM6Nv+LGhSJu/QV3/o3TNgttPXAvh3PuZeYeL2JUKsv6NpaWV1bX1nMb+c2t7Z1dc2+/KcNYYNLAIQtF20OSMMpJQ1HFSDsSBAUeIy1vdDPxWw9ESBryezWOiBOgAac+xUhpyTWPil1fIJzQNKm5drHmls8i1+5Zuld6VuqaBatkTQEXiZ2RAshQd82vbj/EcUC4wgxJ2bGtSDkJEopiRtJ8N5YkQniEBqSjKUcBkU4yvSOFJ1rpQz8UuriCU/X3RoICKceBpycDpIZy3puI/3mdWPlXTkJ5FCvC8ewhP2ZQhXASCuxTQbBiY00QFlT/FeIh0rkoHV1eh2DPn7xImuclu1y6uKsUqtdZHDlwCI7BKbDBJaiCW1AHDYDBI3gGr+DNeDJejHfjYza6ZGQ7B+APjM8fS+SXqg==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v134
<latexit sha1_base64="+ppU1BfIhoY/d8juPFSDJiDxi3E=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYFo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNq7JXKV8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBuRuPLA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v14
<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

2. Contract one-by-one 
    adjacent edges
3. Multiply by inverse sum 
    of energies of adjacent edges

4. Throw out non-acyclic  
    graphs
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<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=
i

E1 + E4 � p01


i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
+

i

E1 + E3 � p01 � p04

i

E2 + E3 + p03

�

<latexit sha1_base64="R4uRVIXxCcmIjhQyw67Fd9x0o6U="></latexit>

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

i

E2 + E3 + p03
<latexit sha1_base64="6c2X7F/qa9JWp93ictUkLilLahw=">AAACAHicbVDLSgNBEOyNrxhfqx48eBkMghAIu4mix6AEPEYwD0jiMjuZTYbMPpiZFcKyF3/FiwdFvPoZ3vwbJ8keNLGgoajqprvLjTiTyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLQpsk5KHouFhSzgLaVExx2okExb7Ladsd30z99iMVkoXBvZpEtO/jYcA8RrDSkmMe9TyBScLSpO5USnWnWoqc6oOVOmbRKlszoGViZ6QIGRqO+dUbhCT2aaAIx1J2bStS/QQLxQinaaEXSxphMsZD2tU0wD6V/WT2QIpOtTJAXih0BQrN1N8TCfalnPiu7vSxGslFbyr+53Vj5V31ExZEsaIBmS/yYo5UiKZpoAETlCg+0QQTwfStiIywTkTpzAo6BHvx5WXSqpTtavni7rxYu87iyMMxnMAZ2HAJNbiFBjSBQArP8ApvxpPxYrwbH/PWnJHNHMIfGJ8/LBWVfA==</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

v123
<latexit sha1_base64="KABuK3HqDGJWlZO/Zfhhbv3W3B4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHZBo0eiF4+YyCOBDZkdGpgwO7uZmSUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJU0eJYthgkYhUO6AaBZfYMNwIbMcKaRgIbAXj+7nfmqDSPJJPZhqjH9Kh5APOqLFSa9JLvUp11iuW3LK7AFknXkZKkKHeK351+xFLQpSGCap1x3Nj46dUGc4EzgrdRGNM2ZgOsWOppCFqP12cOyMXVumTQaRsSUMW6u+JlIZaT8PAdobUjPSqNxf/8zqJGdz6KZdxYlCy5aJBIoiJyPx30ucKmRFTSyhT3N5K2IgqyoxNqGBD8FZfXifNStmrlq8fr0q1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBthCPKg==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v34
<latexit sha1_base64="Hjk/Gclx5UCLxFR0M5+yVW+WcUc=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKRI9ELx4xkY8ENqRbulDptpu2S0I2/AcvHjTGq//Hm//GAntQ8CWTvLw3k5l5QcyZNq777eQ2Nre2d/K7hb39g8Oj4vFJS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+WqnO+sWSW3YXQOvEy0gJMjT6xa/eQJIkosIQjrXuem5s/BQrwwins0Iv0TTGZIyHtGupwBHVfrq4doYurDJAoVS2hEEL9fdEiiOtp1FgOyNsRnrVm4v/ed3EhDd+ykScGCrIclGYcGQkmr+OBkxRYvjUEkwUs7ciMsIKE2MDKtgQvNWX10nrquxVyrWHaql+m8WRhzM4h0vw4BrqcA8NaAKBJ3iGV3hzpPPivDsfy9ack82cwh84nz9IBo7x</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>+

<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

+
i

E1 + E3 � p01 � p04
<latexit sha1_base64="ulnNqp8cNduxIpodh+AkblnilsQ=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBGEYklsRZdFKbisYB/QpmEynbRDJ5MwMxFKyM6Nv+LGhSJu/QV3/o3TNgttPXAvh3PuZeYeL2JUKsv6NpaWV1bX1nMb+c2t7Z1dc2+/KcNYYNLAIQtF20OSMMpJQ1HFSDsSBAUeIy1vdDPxWw9ESBryezWOiBOgAac+xUhpyTWPil1fIJzQNKm5drHmls8i1+5Zuld6VuqaBatkTQEXiZ2RAshQd82vbj/EcUC4wgxJ2bGtSDkJEopiRtJ8N5YkQniEBqSjKUcBkU4yvSOFJ1rpQz8UuriCU/X3RoICKceBpycDpIZy3puI/3mdWPlXTkJ5FCvC8ewhP2ZQhXASCuxTQbBiY00QFlT/FeIh0rkoHV1eh2DPn7xImuclu1y6uKsUqtdZHDlwCI7BKbDBJaiCW1AHDYDBI3gGr+DNeDJejHfjYza6ZGQ7B+APjM8fS+SXqg==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v134
<latexit sha1_base64="+ppU1BfIhoY/d8juPFSDJiDxi3E=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYFo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNq7JXKV8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBuRuPLA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v14
<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

2. Contract one-by-one 
    adjacent edges
3. Multiply by inverse sum 
    of energies of adjacent edges

4. Throw out non-acyclic  
    graphs

5. Contract parallel  
    edges



!6

=

Z 2

4
4Y

j=1

d⌧j
2Ej

ei⌧j(E
0
j��jp

0
j )⇥(⌧j)

3

5 � (�⌧1 � ⌧2 + ⌧3 + ⌧4)

<latexit sha1_base64="knuEIDDiY/22aHisOtkmbTezimE="></latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=
i

E1 + E4 � p01


i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
+

i

E1 + E3 � p01 � p04

i

E2 + E3 + p03

�

<latexit sha1_base64="R4uRVIXxCcmIjhQyw67Fd9x0o6U="></latexit>

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

i

E2 + E3 + p03
<latexit sha1_base64="6c2X7F/qa9JWp93ictUkLilLahw=">AAACAHicbVDLSgNBEOyNrxhfqx48eBkMghAIu4mix6AEPEYwD0jiMjuZTYbMPpiZFcKyF3/FiwdFvPoZ3vwbJ8keNLGgoajqprvLjTiTyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLQpsk5KHouFhSzgLaVExx2okExb7Ladsd30z99iMVkoXBvZpEtO/jYcA8RrDSkmMe9TyBScLSpO5USnWnWoqc6oOVOmbRKlszoGViZ6QIGRqO+dUbhCT2aaAIx1J2bStS/QQLxQinaaEXSxphMsZD2tU0wD6V/WT2QIpOtTJAXih0BQrN1N8TCfalnPiu7vSxGslFbyr+53Vj5V31ExZEsaIBmS/yYo5UiKZpoAETlCg+0QQTwfStiIywTkTpzAo6BHvx5WXSqpTtavni7rxYu87iyMMxnMAZ2HAJNbiFBjSBQArP8ApvxpPxYrwbH/PWnJHNHMIfGJ8/LBWVfA==</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

v123
<latexit sha1_base64="KABuK3HqDGJWlZO/Zfhhbv3W3B4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHZBo0eiF4+YyCOBDZkdGpgwO7uZmSUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSy4Nq777eQ2Nre2d/K7hb39g8Oj4vFJU0eJYthgkYhUO6AaBZfYMNwIbMcKaRgIbAXj+7nfmqDSPJJPZhqjH9Kh5APOqLFSa9JLvUp11iuW3LK7AFknXkZKkKHeK351+xFLQpSGCap1x3Nj46dUGc4EzgrdRGNM2ZgOsWOppCFqP12cOyMXVumTQaRsSUMW6u+JlIZaT8PAdobUjPSqNxf/8zqJGdz6KZdxYlCy5aJBIoiJyPx30ucKmRFTSyhT3N5K2IgqyoxNqGBD8FZfXifNStmrlq8fr0q1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBthCPKg==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v34
<latexit sha1_base64="Hjk/Gclx5UCLxFR0M5+yVW+WcUc=">AAAB7XicbVBNTwIxEJ3FL8Qv1KOXRmLiiewKRI9ELx4xkY8ENqRbulDptpu2S0I2/AcvHjTGq//Hm//GAntQ8CWTvLw3k5l5QcyZNq777eQ2Nre2d/K7hb39g8Oj4vFJS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+WqnO+sWSW3YXQOvEy0gJMjT6xa/eQJIkosIQjrXuem5s/BQrwwins0Iv0TTGZIyHtGupwBHVfrq4doYurDJAoVS2hEEL9fdEiiOtp1FgOyNsRnrVm4v/ed3EhDd+ykScGCrIclGYcGQkmr+OBkxRYvjUEkwUs7ciMsIKE2MDKtgQvNWX10nrquxVyrWHaql+m8WRhzM4h0vw4BrqcA8NaAKBJ3iGV3hzpPPivDsfy9ack82cwh84nz9IBo7x</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>+

<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

+
i

E1 + E3 � p01 � p04
<latexit sha1_base64="ulnNqp8cNduxIpodh+AkblnilsQ=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBGEYklsRZdFKbisYB/QpmEynbRDJ5MwMxFKyM6Nv+LGhSJu/QV3/o3TNgttPXAvh3PuZeYeL2JUKsv6NpaWV1bX1nMb+c2t7Z1dc2+/KcNYYNLAIQtF20OSMMpJQ1HFSDsSBAUeIy1vdDPxWw9ESBryezWOiBOgAac+xUhpyTWPil1fIJzQNKm5drHmls8i1+5Zuld6VuqaBatkTQEXiZ2RAshQd82vbj/EcUC4wgxJ2bGtSDkJEopiRtJ8N5YkQniEBqSjKUcBkU4yvSOFJ1rpQz8UuriCU/X3RoICKceBpycDpIZy3puI/3mdWPlXTkJ5FCvC8ewhP2ZQhXASCuxTQbBiY00QFlT/FeIh0rkoHV1eh2DPn7xImuclu1y6uKsUqtdZHDlwCI7BKbDBJaiCW1AHDYDBI3gGr+DNeDJejHfjYza6ZGQ7B+APjM8fS+SXqg==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v134
<latexit sha1_base64="+ppU1BfIhoY/d8juPFSDJiDxi3E=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYFo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNq7JXKV8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBuRuPLA==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

 

<latexit sha1_base64="ic0XsUyeApFZMaxNJR4dumV2MOw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoOQU9j1gR5DvHiMYB6QLGF2MrsZMzuzzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3BQln2rjut1NYW9/Y3Cpul3Z29/YPyodHbS1TRWiLSC5VN8CaciZoyzDDaTdRFMcBp51gfDvzO09UaSbFg5kk1I9xJFjICDZWavcbLIqqg3LFrblzoFXi5aQCOZqD8ld/KEkaU2EIx1r3PDcxfoaVYYTTaamfappgMsYR7VkqcEy1n82vnaIzqwxRKJUtYdBc/T2R4VjrSRzYzhibkV72ZuJ/Xi814Y2fMZGkhgqyWBSmHBmJZq+jIVOUGD6xBBPF7K2IjLDCxNiASjYEb/nlVdI+r3kXtav7y0q9kcdRhBM4hSp4cA11uIMmtIDAIzzDK7w50nlx3p2PRWvByWeO4Q+czx/0Co66</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

How do we perform the remaining integrations (one for each edge)? Edge-contraction

1. Choose sink/source with 
connected complement

=
i

E1 + E4 � p01
<latexit sha1_base64="yC7aiQ/pUVsqc8rY4seOydtgPsc=">AAACAXicbVBNS8NAEJ3Ur1q/ol4EL8EiCGJJtKIXoSgFjxXsB7Q1bLabdulmE3Y3Qgnx4l/x4kERr/4Lb/4bt20OWn0w8Hhvhpl5XsSoVLb9ZeTm5hcWl/LLhZXVtfUNc3OrIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01veDX2m/dESBryWzWKSDdAfU59ipHSkmvuXHR8gXBC06TqOodVt3wUuc6dnbpm0S7ZE1h/iZORImSoueZnpxfiOCBcYYakbDt2pLoJEopiRtJCJ5YkQniI+qStKUcBkd1k8kFq7WulZ/mh0MWVNVF/TiQokHIUeLozQGogZ72x+J/XjpV/3k0oj2JFOJ4u8mNmqdAax2H1qCBYsZEmCAuqb7XwAOlElA6toENwZl/+SxrHJeekdHpTLlYuszjysAt7cAAOnEEFrqEGdcDwAE/wAq/Go/FsvBnv09ackc1swy8YH9+zNZXD</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

v14
<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

"

<latexit sha1_base64="KQZw8uE7A4cx5NljXzG8UZJZafs=">AAAB7XicbVDLSsNAFL3xWeur6tLNYBFclcQHuix147KCfUAaymQ6ScdOZsLMRCih/+DGhSJu/R93/o3TNgttPXDhcM693HtPmHKmjet+Oyura+sbm6Wt8vbO7t5+5eCwrWWmCG0RyaXqhlhTzgRtGWY47aaK4iTktBOObqd+54kqzaR4MOOUBgmOBYsYwcZK7V6DxbHfr1TdmjsDWiZeQapQoNmvfPUGkmQJFYZwrLXvuakJcqwMI5xOyr1M0xSTEY6pb6nACdVBPrt2gk6tMkCRVLaEQTP190SOE63HSWg7E2yGetGbiv95fmaimyBnIs0MFWS+KMo4MhJNX0cDpigxfGwJJorZWxEZYoWJsQGVbQje4svLpH1e8y5qV/eX1XqjiKMEx3ACZ+DBNdThDprQAgKP8Ayv8OZI58V5dz7mrStOMXMEf+B8/gBBZY7t</latexit>

2. Contract one-by-one 
    adjacent edges
3. Multiply by inverse sum 
    of energies of adjacent edges

4. Throw out non-acyclic  
    graphs

5. Contract parallel  
    edges

All time integrations are performed diagrammatically!
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Now collect, for each term, the choice of sink and source that led to it
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Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
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Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
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Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:
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v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:
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v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>
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v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>

)
<latexit sha1_base64="+tXV+cVrDFqNpDxhjnhsM+e+UdM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSHoKxgoWxIPqQmqhyHKe16tjBdkBV1IVfYWEAIVY+g42/wU0zQMuRrnR0zr26954gYVRpx/m2SguLS8sr5dXK2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDoZXE7/9QKSigt/pUUL8GPU5jShG2kg9e8+7T1EIvVvaH2gkpXiEudKzq07NyQHniVuQKijQ6NlfXihwGhOuMUNKdV0n0X6GpKaYkXHFSxVJEB6iPukaylFMlJ/lD4zhoVFCGAlpimuYq78nMhQrNYoD0xkjPVCz3kT8z+umOrrwM8qTVBOOp4uilEEt4CQNGFJJsGYjQxCW1NwK8QBJhLXJrGJCcGdfniet45p7Uju7Oa3WL4s4ymAfHIAj4IJzUAfXoAGaAIMxeAav4M16sl6sd+tj2lqyipld8AfW5w+ZZ5Zr</latexit>

i

E2 + E4 � p01 � p02
<latexit sha1_base64="jB86fC8Rk13jBY/bk4aEBmyqPkQ=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0UQxJLUii6LUnBZwT6gjWEynbRDJ5MwMxFKyNqNv+LGhSJu/QJ3/o2TNgutHhju4Zx7uXOPFzEqlWV9GYWFxaXlleJqaW19Y3PL3N5pyzAWmLRwyELR9ZAkjHLSUlQx0o0EQYHHSMcbX2V+554ISUN+qyYRcQI05NSnGCktueZ+3xcIJzRNGm71uOHWTiI3sdM7K6tVXVPXLFsVawr4l9g5KYMcTdf87A9CHAeEK8yQlD3bipSTIKEoZiQt9WNJIoTHaEh6mnIUEOkk01NSeKiVAfRDoR9XcKr+nEhQIOUk8HRngNRIznuZ+J/Xi5V/4SSUR7EiHM8W+TGDKoRZLnBABcGKTTRBWFD9V4hHSGejdHolHYI9f/Jf0q5W7NPK2U2tXL/M4yiCPXAAjoANzkEdXIMmaAEMHsATeAGvxqPxbLwZ77PWgpHP7IJfMD6+AZOUmY0=</latexit>



!7

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>

)
<latexit sha1_base64="+tXV+cVrDFqNpDxhjnhsM+e+UdM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSHoKxgoWxIPqQmqhyHKe16tjBdkBV1IVfYWEAIVY+g42/wU0zQMuRrnR0zr26954gYVRpx/m2SguLS8sr5dXK2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDoZXE7/9QKSigt/pUUL8GPU5jShG2kg9e8+7T1EIvVvaH2gkpXiEudKzq07NyQHniVuQKijQ6NlfXihwGhOuMUNKdV0n0X6GpKaYkXHFSxVJEB6iPukaylFMlJ/lD4zhoVFCGAlpimuYq78nMhQrNYoD0xkjPVCz3kT8z+umOrrwM8qTVBOOp4uilEEt4CQNGFJJsGYjQxCW1NwK8QBJhLXJrGJCcGdfniet45p7Uju7Oa3WL4s4ymAfHIAj4IJzUAfXoAGaAIMxeAav4M16sl6sd+tj2lqyipld8AfW5w+ZZ5Zr</latexit>

i

E2 + E4 � p01 � p02
<latexit sha1_base64="jB86fC8Rk13jBY/bk4aEBmyqPkQ=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0UQxJLUii6LUnBZwT6gjWEynbRDJ5MwMxFKyNqNv+LGhSJu/QJ3/o2TNgutHhju4Zx7uXOPFzEqlWV9GYWFxaXlleJqaW19Y3PL3N5pyzAWmLRwyELR9ZAkjHLSUlQx0o0EQYHHSMcbX2V+554ISUN+qyYRcQI05NSnGCktueZ+3xcIJzRNGm71uOHWTiI3sdM7K6tVXVPXLFsVawr4l9g5KYMcTdf87A9CHAeEK8yQlD3bipSTIKEoZiQt9WNJIoTHaEh6mnIUEOkk01NSeKiVAfRDoR9XcKr+nEhQIOUk8HRngNRIznuZ+J/Xi5V/4SSUR7EiHM8W+TGDKoRZLnBABcGKTTRBWFD9V4hHSGejdHolHYI9f/Jf0q5W7NPK2U2tXL/M4yiCPXAAjoANzkEdXIMmaAEMHsATeAGvxqPxbLwZ77PWgpHP7IJfMD6+AZOUmY0=</latexit>



!7

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>

)
<latexit sha1_base64="+tXV+cVrDFqNpDxhjnhsM+e+UdM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSHoKxgoWxIPqQmqhyHKe16tjBdkBV1IVfYWEAIVY+g42/wU0zQMuRrnR0zr26954gYVRpx/m2SguLS8sr5dXK2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDoZXE7/9QKSigt/pUUL8GPU5jShG2kg9e8+7T1EIvVvaH2gkpXiEudKzq07NyQHniVuQKijQ6NlfXihwGhOuMUNKdV0n0X6GpKaYkXHFSxVJEB6iPukaylFMlJ/lD4zhoVFCGAlpimuYq78nMhQrNYoD0xkjPVCz3kT8z+umOrrwM8qTVBOOp4uilEEt4CQNGFJJsGYjQxCW1NwK8QBJhLXJrGJCcGdfniet45p7Uju7Oa3WL4s4ymAfHIAj4IJzUAfXoAGaAIMxeAav4M16sl6sd+tj2lqyipld8AfW5w+ZZ5Zr</latexit>

i

E2 + E4 � p01 � p02
<latexit sha1_base64="jB86fC8Rk13jBY/bk4aEBmyqPkQ=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0UQxJLUii6LUnBZwT6gjWEynbRDJ5MwMxFKyNqNv+LGhSJu/QJ3/o2TNgutHhju4Zx7uXOPFzEqlWV9GYWFxaXlleJqaW19Y3PL3N5pyzAWmLRwyELR9ZAkjHLSUlQx0o0EQYHHSMcbX2V+554ISUN+qyYRcQI05NSnGCktueZ+3xcIJzRNGm71uOHWTiI3sdM7K6tVXVPXLFsVawr4l9g5KYMcTdf87A9CHAeEK8yQlD3bipSTIKEoZiQt9WNJIoTHaEh6mnIUEOkk01NSeKiVAfRDoR9XcKr+nEhQIOUk8HRngNRIznuZ+J/Xi5V/4SSUR7EiHM8W+TGDKoRZLnBABcGKTTRBWFD9V4hHSGejdHolHYI9f/Jf0q5W7NPK2U2tXL/M4yiCPXAAjoANzkEdXIMmaAEMHsATeAGvxqPxbLwZ77PWgpHP7IJfMD6+AZOUmY0=</latexit>



!7

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

i

E1 + E4 � p01

i

E1 + E3 � p01 � p04

i

E2 + E3 + p03
<latexit sha1_base64="64wsltNePQrAgPZ+b1gl10btlVA=">AAACNHicbZBNS8MwGMfT+TbnW9Wjl+IQhOFot4kehzIQvExwL7DVkmbpFpa2IUmFUfqhvPhBvIjgQRGvfgbTrQe3+UDCn9//eUiev8soEdI037Tcyura+kZ+s7C1vbO7p+8ftEUYcYRbKKQh77pQYEoC3JJEUtxlHEPfpbjjjq9Tv/OIuSBhcC8nDNs+HAbEIwhKhRz9tu9xiGKSxA3HKjWc2hlzrAczWcDVGVZ3bd6spGaJOVWFHb1ols1pGcvCykQRZNV09Jf+IESRjwOJKBSiZ5lM2jHkkiCKk0I/EphBNIZD3FMygD4WdjxdOjFOFBkYXsjVCaQxpX8nYugLMfFd1elDORKLXgr/83qR9C7tmAQskjhAs4e8iBoyNNIEjQHhGEk6UQIiTtRfDTSCKhGpci6oEKzFlZdFu1K2quXzu1qxfpXFkQdH4BicAgtcgDq4AU3QAgg8gVfwAT61Z+1d+9K+Z605LZs5BHOl/fwCt/CpCQ==</latexit>

Term:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>

)
<latexit sha1_base64="+tXV+cVrDFqNpDxhjnhsM+e+UdM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSHoKxgoWxIPqQmqhyHKe16tjBdkBV1IVfYWEAIVY+g42/wU0zQMuRrnR0zr26954gYVRpx/m2SguLS8sr5dXK2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDoZXE7/9QKSigt/pUUL8GPU5jShG2kg9e8+7T1EIvVvaH2gkpXiEudKzq07NyQHniVuQKijQ6NlfXihwGhOuMUNKdV0n0X6GpKaYkXHFSxVJEB6iPukaylFMlJ/lD4zhoVFCGAlpimuYq78nMhQrNYoD0xkjPVCz3kT8z+umOrrwM8qTVBOOp4uilEEt4CQNGFJJsGYjQxCW1NwK8QBJhLXJrGJCcGdfniet45p7Uju7Oa3WL4s4ymAfHIAj4IJzUAfXoAGaAIMxeAav4M16sl6sd+tj2lqyipld8AfW5w+ZZ5Zr</latexit>

i

E2 + E4 � p01 � p02
<latexit sha1_base64="jB86fC8Rk13jBY/bk4aEBmyqPkQ=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0UQxJLUii6LUnBZwT6gjWEynbRDJ5MwMxFKyNqNv+LGhSJu/QJ3/o2TNgutHhju4Zx7uXOPFzEqlWV9GYWFxaXlleJqaW19Y3PL3N5pyzAWmLRwyELR9ZAkjHLSUlQx0o0EQYHHSMcbX2V+554ISUN+qyYRcQI05NSnGCktueZ+3xcIJzRNGm71uOHWTiI3sdM7K6tVXVPXLFsVawr4l9g5KYMcTdf87A9CHAeEK8yQlD3bipSTIKEoZiQt9WNJIoTHaEh6mnIUEOkk01NSeKiVAfRDoR9XcKr+nEhQIOUk8HRngNRIznuZ+J/Xi5V/4SSUR7EiHM8W+TGDKoRZLnBABcGKTTRBWFD9V4hHSGejdHolHYI9f/Jf0q5W7NPK2U2tXL/M4yiCPXAAjoANzkEdXIMmaAEMHsATeAGvxqPxbLwZ77PWgpHP7IJfMD6+AZOUmY0=</latexit>



!7

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

i

E1 + E4 � p01

i

E1 + E3 � p01 � p04

i

E2 + E3 + p03
<latexit sha1_base64="64wsltNePQrAgPZ+b1gl10btlVA=">AAACNHicbZBNS8MwGMfT+TbnW9Wjl+IQhOFot4kehzIQvExwL7DVkmbpFpa2IUmFUfqhvPhBvIjgQRGvfgbTrQe3+UDCn9//eUiev8soEdI037Tcyura+kZ+s7C1vbO7p+8ftEUYcYRbKKQh77pQYEoC3JJEUtxlHEPfpbjjjq9Tv/OIuSBhcC8nDNs+HAbEIwhKhRz9tu9xiGKSxA3HKjWc2hlzrAczWcDVGVZ3bd6spGaJOVWFHb1ols1pGcvCykQRZNV09Jf+IESRjwOJKBSiZ5lM2jHkkiCKk0I/EphBNIZD3FMygD4WdjxdOjFOFBkYXsjVCaQxpX8nYugLMfFd1elDORKLXgr/83qR9C7tmAQskjhAs4e8iBoyNNIEjQHhGEk6UQIiTtRfDTSCKhGpci6oEKzFlZdFu1K2quXzu1qxfpXFkQdH4BicAgtcgDq4AU3QAgg8gVfwAT61Z+1d+9K+Z605LZs5BHOl/fwCt/CpCQ==</latexit>

Term:
v14

<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

Vertex sequence:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>

)
<latexit sha1_base64="+tXV+cVrDFqNpDxhjnhsM+e+UdM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSHoKxgoWxIPqQmqhyHKe16tjBdkBV1IVfYWEAIVY+g42/wU0zQMuRrnR0zr26954gYVRpx/m2SguLS8sr5dXK2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDoZXE7/9QKSigt/pUUL8GPU5jShG2kg9e8+7T1EIvVvaH2gkpXiEudKzq07NyQHniVuQKijQ6NlfXihwGhOuMUNKdV0n0X6GpKaYkXHFSxVJEB6iPukaylFMlJ/lD4zhoVFCGAlpimuYq78nMhQrNYoD0xkjPVCz3kT8z+umOrrwM8qTVBOOp4uilEEt4CQNGFJJsGYjQxCW1NwK8QBJhLXJrGJCcGdfniet45p7Uju7Oa3WL4s4ymAfHIAj4IJzUAfXoAGaAIMxeAav4M16sl6sd+tj2lqyipld8AfW5w+ZZ5Zr</latexit>

i

E2 + E4 � p01 � p02
<latexit sha1_base64="jB86fC8Rk13jBY/bk4aEBmyqPkQ=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0UQxJLUii6LUnBZwT6gjWEynbRDJ5MwMxFKyNqNv+LGhSJu/QJ3/o2TNgutHhju4Zx7uXOPFzEqlWV9GYWFxaXlleJqaW19Y3PL3N5pyzAWmLRwyELR9ZAkjHLSUlQx0o0EQYHHSMcbX2V+554ISUN+qyYRcQI05NSnGCktueZ+3xcIJzRNGm71uOHWTiI3sdM7K6tVXVPXLFsVawr4l9g5KYMcTdf87A9CHAeEK8yQlD3bipSTIKEoZiQt9WNJIoTHaEh6mnIUEOkk01NSeKiVAfRDoR9XcKr+nEhQIOUk8HRngNRIznuZ+J/Xi5V/4SSUR7EiHM8W+TGDKoRZLnBABcGKTTRBWFD9V4hHSGejdHolHYI9f/Jf0q5W7NPK2U2tXL/M4yiCPXAAjoANzkEdXIMmaAEMHsATeAGvxqPxbLwZ77PWgpHP7IJfMD6+AZOUmY0=</latexit>
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v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

i

E1 + E4 � p01

i

E1 + E3 � p01 � p04

i

E2 + E3 + p03
<latexit sha1_base64="64wsltNePQrAgPZ+b1gl10btlVA=">AAACNHicbZBNS8MwGMfT+TbnW9Wjl+IQhOFot4kehzIQvExwL7DVkmbpFpa2IUmFUfqhvPhBvIjgQRGvfgbTrQe3+UDCn9//eUiev8soEdI037Tcyura+kZ+s7C1vbO7p+8ftEUYcYRbKKQh77pQYEoC3JJEUtxlHEPfpbjjjq9Tv/OIuSBhcC8nDNs+HAbEIwhKhRz9tu9xiGKSxA3HKjWc2hlzrAczWcDVGVZ3bd6spGaJOVWFHb1ols1pGcvCykQRZNV09Jf+IESRjwOJKBSiZ5lM2jHkkiCKk0I/EphBNIZD3FMygD4WdjxdOjFOFBkYXsjVCaQxpX8nYugLMfFd1elDORKLXgr/83qR9C7tmAQskjhAs4e8iBoyNNIEjQHhGEk6UQIiTtRfDTSCKhGpci6oEKzFlZdFu1K2quXzu1qxfpXFkQdH4BicAgtcgDq4AU3QAgg8gVfwAT61Z+1d+9K+Z605LZs5BHOl/fwCt/CpCQ==</latexit>

Term:
v14

<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

Vertex sequence:
F2 = {{v1}, {v1, v4}, {v1, v2, v4}}

<latexit sha1_base64="O2Y477a+5sCKVv4ATRwGS3J32ps=">AAACFnicbVBNS8MwGE79nPOr6tFLcAge5mjnRC/CUBCPE9wHrKWkWbaFpWlJ0sEo/RVe/CtePCjiVbz5b8y6HnTzgZAnz/O+vHkfP2JUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/JcNYYNLEIQtFx0eSMMpJU1HFSCcSBAU+I21/dDP122MiJA35g5pExA3QgNM+xUhpyTNPb73qlZM4ydiznbSc3eWxV8t5Yqf6VZ0pTuqZJatiZYCLxM5JCeRoeOaX0wtxHBCuMENSdm0rUm6ChKKYkbToxJJECI/QgHQ15Sgg0k2ytVJ4rJUe7IdCH65gpv7uSFAg5STwdWWA1FDOe1PxP68bq/6lm1AexYpwPBvUjxlUIZxmBHtUEKzYRBOEBdV/hXiIBMJKJ1nUIdjzKy+SVrVin1XO72ul+nUeRwEcgiNwAmxwAergDjRAE2DwCJ7BK3gznowX4934mJUuGXnPAfgD4/MHYkeeRw==</latexit>

Family of cuts:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>

)
<latexit sha1_base64="+tXV+cVrDFqNpDxhjnhsM+e+UdM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSHoKxgoWxIPqQmqhyHKe16tjBdkBV1IVfYWEAIVY+g42/wU0zQMuRrnR0zr26954gYVRpx/m2SguLS8sr5dXK2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDoZXE7/9QKSigt/pUUL8GPU5jShG2kg9e8+7T1EIvVvaH2gkpXiEudKzq07NyQHniVuQKijQ6NlfXihwGhOuMUNKdV0n0X6GpKaYkXHFSxVJEB6iPukaylFMlJ/lD4zhoVFCGAlpimuYq78nMhQrNYoD0xkjPVCz3kT8z+umOrrwM8qTVBOOp4uilEEt4CQNGFJJsGYjQxCW1NwK8QBJhLXJrGJCcGdfniet45p7Uju7Oa3WL4s4ymAfHIAj4IJzUAfXoAGaAIMxeAav4M16sl6sd+tj2lqyipld8AfW5w+ZZ5Zr</latexit>

i

E2 + E4 � p01 � p02
<latexit sha1_base64="jB86fC8Rk13jBY/bk4aEBmyqPkQ=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0UQxJLUii6LUnBZwT6gjWEynbRDJ5MwMxFKyNqNv+LGhSJu/QJ3/o2TNgutHhju4Zx7uXOPFzEqlWV9GYWFxaXlleJqaW19Y3PL3N5pyzAWmLRwyELR9ZAkjHLSUlQx0o0EQYHHSMcbX2V+554ISUN+qyYRcQI05NSnGCktueZ+3xcIJzRNGm71uOHWTiI3sdM7K6tVXVPXLFsVawr4l9g5KYMcTdf87A9CHAeEK8yQlD3bipSTIKEoZiQt9WNJIoTHaEh6mnIUEOkk01NSeKiVAfRDoR9XcKr+nEhQIOUk8HRngNRIznuZ+J/Xi5V/4SSUR7EiHM8W+TGDKoRZLnBABcGKTTRBWFD9V4hHSGejdHolHYI9f/Jf0q5W7NPK2U2tXL/M4yiCPXAAjoANzkEdXIMmaAEMHsATeAGvxqPxbLwZ77PWgpHP7IJfMD6+AZOUmY0=</latexit>
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v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

i

E1 + E4 � p01

i

E1 + E3 � p01 � p04

i

E2 + E3 + p03
<latexit sha1_base64="64wsltNePQrAgPZ+b1gl10btlVA=">AAACNHicbZBNS8MwGMfT+TbnW9Wjl+IQhOFot4kehzIQvExwL7DVkmbpFpa2IUmFUfqhvPhBvIjgQRGvfgbTrQe3+UDCn9//eUiev8soEdI037Tcyura+kZ+s7C1vbO7p+8ftEUYcYRbKKQh77pQYEoC3JJEUtxlHEPfpbjjjq9Tv/OIuSBhcC8nDNs+HAbEIwhKhRz9tu9xiGKSxA3HKjWc2hlzrAczWcDVGVZ3bd6spGaJOVWFHb1ols1pGcvCykQRZNV09Jf+IESRjwOJKBSiZ5lM2jHkkiCKk0I/EphBNIZD3FMygD4WdjxdOjFOFBkYXsjVCaQxpX8nYugLMfFd1elDORKLXgr/83qR9C7tmAQskjhAs4e8iBoyNNIEjQHhGEk6UQIiTtRfDTSCKhGpci6oEKzFlZdFu1K2quXzu1qxfpXFkQdH4BicAgtcgDq4AU3QAgg8gVfwAT61Z+1d+9K+Z605LZs5BHOl/fwCt/CpCQ==</latexit>

Term:
v14

<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

Vertex sequence:
F2 = {{v1}, {v1, v4}, {v1, v2, v4}}

<latexit sha1_base64="O2Y477a+5sCKVv4ATRwGS3J32ps=">AAACFnicbVBNS8MwGE79nPOr6tFLcAge5mjnRC/CUBCPE9wHrKWkWbaFpWlJ0sEo/RVe/CtePCjiVbz5b8y6HnTzgZAnz/O+vHkfP2JUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/JcNYYNLEIQtFx0eSMMpJU1HFSCcSBAU+I21/dDP122MiJA35g5pExA3QgNM+xUhpyTNPb73qlZM4ydiznbSc3eWxV8t5Yqf6VZ0pTuqZJatiZYCLxM5JCeRoeOaX0wtxHBCuMENSdm0rUm6ChKKYkbToxJJECI/QgHQ15Sgg0k2ytVJ4rJUe7IdCH65gpv7uSFAg5STwdWWA1FDOe1PxP68bq/6lm1AexYpwPBvUjxlUIZxmBHtUEKzYRBOEBdV/hXiIBMJKJ1nUIdjzKy+SVrVin1XO72ul+nUeRwEcgiNwAmxwAergDjRAE2DwCJ7BK3gznowX4934mJUuGXnPAfgD4/MHYkeeRw==</latexit>

Family of cuts:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>

)
<latexit sha1_base64="+tXV+cVrDFqNpDxhjnhsM+e+UdM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSHoKxgoWxIPqQmqhyHKe16tjBdkBV1IVfYWEAIVY+g42/wU0zQMuRrnR0zr26954gYVRpx/m2SguLS8sr5dXK2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDoZXE7/9QKSigt/pUUL8GPU5jShG2kg9e8+7T1EIvVvaH2gkpXiEudKzq07NyQHniVuQKijQ6NlfXihwGhOuMUNKdV0n0X6GpKaYkXHFSxVJEB6iPukaylFMlJ/lD4zhoVFCGAlpimuYq78nMhQrNYoD0xkjPVCz3kT8z+umOrrwM8qTVBOOp4uilEEt4CQNGFJJsGYjQxCW1NwK8QBJhLXJrGJCcGdfniet45p7Uju7Oa3WL4s4ymAfHIAj4IJzUAfXoAGaAIMxeAav4M16sl6sd+tj2lqyipld8AfW5w+ZZ5Zr</latexit>

i

E2 + E4 � p01 � p02
<latexit sha1_base64="jB86fC8Rk13jBY/bk4aEBmyqPkQ=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0UQxJLUii6LUnBZwT6gjWEynbRDJ5MwMxFKyNqNv+LGhSJu/QJ3/o2TNgutHhju4Zx7uXOPFzEqlWV9GYWFxaXlleJqaW19Y3PL3N5pyzAWmLRwyELR9ZAkjHLSUlQx0o0EQYHHSMcbX2V+554ISUN+qyYRcQI05NSnGCktueZ+3xcIJzRNGm71uOHWTiI3sdM7K6tVXVPXLFsVawr4l9g5KYMcTdf87A9CHAeEK8yQlD3bipSTIKEoZiQt9WNJIoTHaEh6mnIUEOkk01NSeKiVAfRDoR9XcKr+nEhQIOUk8HRngNRIznuZ+J/Xi5V/4SSUR7EiHM8W+TGDKoRZLnBABcGKTTRBWFD9V4hHSGejdHolHYI9f/Jf0q5W7NPK2U2tXL/M4yiCPXAAjoANzkEdXIMmaAEMHsATeAGvxqPxbLwZ77PWgpHP7IJfMD6+AZOUmY0=</latexit>



!7

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it
i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

i

E1 + E4 � p01

i

E1 + E3 � p01 � p04

i

E2 + E3 + p03
<latexit sha1_base64="64wsltNePQrAgPZ+b1gl10btlVA=">AAACNHicbZBNS8MwGMfT+TbnW9Wjl+IQhOFot4kehzIQvExwL7DVkmbpFpa2IUmFUfqhvPhBvIjgQRGvfgbTrQe3+UDCn9//eUiev8soEdI037Tcyura+kZ+s7C1vbO7p+8ftEUYcYRbKKQh77pQYEoC3JJEUtxlHEPfpbjjjq9Tv/OIuSBhcC8nDNs+HAbEIwhKhRz9tu9xiGKSxA3HKjWc2hlzrAczWcDVGVZ3bd6spGaJOVWFHb1ols1pGcvCykQRZNV09Jf+IESRjwOJKBSiZ5lM2jHkkiCKk0I/EphBNIZD3FMygD4WdjxdOjFOFBkYXsjVCaQxpX8nYugLMfFd1elDORKLXgr/83qR9C7tmAQskjhAs4e8iBoyNNIEjQHhGEk6UQIiTtRfDTSCKhGpci6oEKzFlZdFu1K2quXzu1qxfpXFkQdH4BicAgtcgDq4AU3QAgg8gVfwAT61Z+1d+9K+Z605LZs5BHOl/fwCt/CpCQ==</latexit>

Term:
v14

<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

Vertex sequence:
F2 = {{v1}, {v1, v4}, {v1, v2, v4}}

<latexit sha1_base64="O2Y477a+5sCKVv4ATRwGS3J32ps=">AAACFnicbVBNS8MwGE79nPOr6tFLcAge5mjnRC/CUBCPE9wHrKWkWbaFpWlJ0sEo/RVe/CtePCjiVbz5b8y6HnTzgZAnz/O+vHkfP2JUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/JcNYYNLEIQtFx0eSMMpJU1HFSCcSBAU+I21/dDP122MiJA35g5pExA3QgNM+xUhpyTNPb73qlZM4ydiznbSc3eWxV8t5Yqf6VZ0pTuqZJatiZYCLxM5JCeRoeOaX0wtxHBCuMENSdm0rUm6ChKKYkbToxJJECI/QgHQ15Sgg0k2ytVJ4rJUe7IdCH65gpv7uSFAg5STwdWWA1FDOe1PxP68bq/6lm1AexYpwPBvUjxlUIZxmBHtUEKzYRBOEBdV/hXiIBMJKJ1nUIdjzKy+SVrVin1XO72ul+nUeRwEcgiNwAmxwAergDjRAE2DwCJ7BK3gznowX4934mJUuGXnPAfgD4/MHYkeeRw==</latexit>

Family of cuts:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>

)
<latexit sha1_base64="+tXV+cVrDFqNpDxhjnhsM+e+UdM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSHoKxgoWxIPqQmqhyHKe16tjBdkBV1IVfYWEAIVY+g42/wU0zQMuRrnR0zr26954gYVRpx/m2SguLS8sr5dXK2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDoZXE7/9QKSigt/pUUL8GPU5jShG2kg9e8+7T1EIvVvaH2gkpXiEudKzq07NyQHniVuQKijQ6NlfXihwGhOuMUNKdV0n0X6GpKaYkXHFSxVJEB6iPukaylFMlJ/lD4zhoVFCGAlpimuYq78nMhQrNYoD0xkjPVCz3kT8z+umOrrwM8qTVBOOp4uilEEt4CQNGFJJsGYjQxCW1NwK8QBJhLXJrGJCcGdfniet45p7Uju7Oa3WL4s4ymAfHIAj4IJzUAfXoAGaAIMxeAav4M16sl6sd+tj2lqyipld8AfW5w+ZZ5Zr</latexit>

i

E2 + E4 � p01 � p02
<latexit sha1_base64="jB86fC8Rk13jBY/bk4aEBmyqPkQ=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0UQxJLUii6LUnBZwT6gjWEynbRDJ5MwMxFKyNqNv+LGhSJu/QJ3/o2TNgutHhju4Zx7uXOPFzEqlWV9GYWFxaXlleJqaW19Y3PL3N5pyzAWmLRwyELR9ZAkjHLSUlQx0o0EQYHHSMcbX2V+554ISUN+qyYRcQI05NSnGCktueZ+3xcIJzRNGm71uOHWTiI3sdM7K6tVXVPXLFsVawr4l9g5KYMcTdf87A9CHAeEK8yQlD3bipSTIKEoZiQt9WNJIoTHaEh6mnIUEOkk01NSeKiVAfRDoR9XcKr+nEhQIOUk8HRngNRIznuZ+J/Xi5V/4SSUR7EiHM8W+TGDKoRZLnBABcGKTTRBWFD9V4hHSGejdHolHYI9f/Jf0q5W7NPK2U2tXL/M4yiCPXAAjoANzkEdXIMmaAEMHsATeAGvxqPxbLwZ77PWgpHP7IJfMD6+AZOUmY0=</latexit>

We notice some regularities… these families of cuts satisfy
S 2 F ) S, V \ S are connected

S1, S2 2 F ) S1 ⇢ S2 or S2 ⇢ S1 or S1 \ S2 = ;
S 2 F ) S cannot be written as union of other sets in F

<latexit sha1_base64="MX26Qfw8Dlhm7TeCqVkDurpaE44="></latexit>



!7

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it

Forbidden configurations:

crossing disconnected obstruction

i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

i

E1 + E4 � p01

i

E1 + E3 � p01 � p04

i

E2 + E3 + p03
<latexit sha1_base64="64wsltNePQrAgPZ+b1gl10btlVA=">AAACNHicbZBNS8MwGMfT+TbnW9Wjl+IQhOFot4kehzIQvExwL7DVkmbpFpa2IUmFUfqhvPhBvIjgQRGvfgbTrQe3+UDCn9//eUiev8soEdI037Tcyura+kZ+s7C1vbO7p+8ftEUYcYRbKKQh77pQYEoC3JJEUtxlHEPfpbjjjq9Tv/OIuSBhcC8nDNs+HAbEIwhKhRz9tu9xiGKSxA3HKjWc2hlzrAczWcDVGVZ3bd6spGaJOVWFHb1ols1pGcvCykQRZNV09Jf+IESRjwOJKBSiZ5lM2jHkkiCKk0I/EphBNIZD3FMygD4WdjxdOjFOFBkYXsjVCaQxpX8nYugLMfFd1elDORKLXgr/83qR9C7tmAQskjhAs4e8iBoyNNIEjQHhGEk6UQIiTtRfDTSCKhGpci6oEKzFlZdFu1K2quXzu1qxfpXFkQdH4BicAgtcgDq4AU3QAgg8gVfwAT61Z+1d+9K+Z605LZs5BHOl/fwCt/CpCQ==</latexit>

Term:
v14

<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

Vertex sequence:
F2 = {{v1}, {v1, v4}, {v1, v2, v4}}

<latexit sha1_base64="O2Y477a+5sCKVv4ATRwGS3J32ps=">AAACFnicbVBNS8MwGE79nPOr6tFLcAge5mjnRC/CUBCPE9wHrKWkWbaFpWlJ0sEo/RVe/CtePCjiVbz5b8y6HnTzgZAnz/O+vHkfP2JUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/JcNYYNLEIQtFx0eSMMpJU1HFSCcSBAU+I21/dDP122MiJA35g5pExA3QgNM+xUhpyTNPb73qlZM4ydiznbSc3eWxV8t5Yqf6VZ0pTuqZJatiZYCLxM5JCeRoeOaX0wtxHBCuMENSdm0rUm6ChKKYkbToxJJECI/QgHQ15Sgg0k2ytVJ4rJUe7IdCH65gpv7uSFAg5STwdWWA1FDOe1PxP68bq/6lm1AexYpwPBvUjxlUIZxmBHtUEKzYRBOEBdV/hXiIBMJKJ1nUIdjzKy+SVrVin1XO72ul+nUeRwEcgiNwAmxwAergDjRAE2DwCJ7BK3gznowX4934mJUuGXnPAfgD4/MHYkeeRw==</latexit>

Family of cuts:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>

)
<latexit sha1_base64="+tXV+cVrDFqNpDxhjnhsM+e+UdM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSHoKxgoWxIPqQmqhyHKe16tjBdkBV1IVfYWEAIVY+g42/wU0zQMuRrnR0zr26954gYVRpx/m2SguLS8sr5dXK2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDoZXE7/9QKSigt/pUUL8GPU5jShG2kg9e8+7T1EIvVvaH2gkpXiEudKzq07NyQHniVuQKijQ6NlfXihwGhOuMUNKdV0n0X6GpKaYkXHFSxVJEB6iPukaylFMlJ/lD4zhoVFCGAlpimuYq78nMhQrNYoD0xkjPVCz3kT8z+umOrrwM8qTVBOOp4uilEEt4CQNGFJJsGYjQxCW1NwK8QBJhLXJrGJCcGdfniet45p7Uju7Oa3WL4s4ymAfHIAj4IJzUAfXoAGaAIMxeAav4M16sl6sd+tj2lqyipld8AfW5w+ZZ5Zr</latexit>

i

E2 + E4 � p01 � p02
<latexit sha1_base64="jB86fC8Rk13jBY/bk4aEBmyqPkQ=">AAACCnicbVDLSsNAFJ3UV62vqEs3o0UQxJLUii6LUnBZwT6gjWEynbRDJ5MwMxFKyNqNv+LGhSJu/QJ3/o2TNgutHhju4Zx7uXOPFzEqlWV9GYWFxaXlleJqaW19Y3PL3N5pyzAWmLRwyELR9ZAkjHLSUlQx0o0EQYHHSMcbX2V+554ISUN+qyYRcQI05NSnGCktueZ+3xcIJzRNGm71uOHWTiI3sdM7K6tVXVPXLFsVawr4l9g5KYMcTdf87A9CHAeEK8yQlD3bipSTIKEoZiQt9WNJIoTHaEh6mnIUEOkk01NSeKiVAfRDoR9XcKr+nEhQIOUk8HRngNRIznuZ+J/Xi5V/4SSUR7EiHM8W+TGDKoRZLnBABcGKTTRBWFD9V4hHSGejdHolHYI9f/Jf0q5W7NPK2U2tXL/M4yiCPXAAjoANzkEdXIMmaAEMHsATeAGvxqPxbLwZ77PWgpHP7IJfMD6+AZOUmY0=</latexit>

We notice some regularities… these families of cuts satisfy
S 2 F ) S, V \ S are connected

S1, S2 2 F ) S1 ⇢ S2 or S2 ⇢ S1 or S1 \ S2 = ;
S 2 F ) S cannot be written as union of other sets in F

<latexit sha1_base64="MX26Qfw8Dlhm7TeCqVkDurpaE44="></latexit>



!7

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Now collect, for each term, the choice of sink and source that led to it

Forbidden configurations:

crossing disconnected obstruction
These properties are completely general!

i

E1 + E4 � p01

i

E2 + E3 + p03

i

E2 + E4 � p01 � p02
<latexit sha1_base64="/8gegSxmHEdn4DdPhny+gu74Lbo=">AAACNHicbZDLSgMxFIYz9VbrbdSlm8EiCMUy01Z0WZSC4KaCvUA7Dpk004ZmMiHJCGXoQ7nxQdyI4EIRtz6DaTuL2nog4ef7zyE5v88pkcq234zMyura+kZ2M7e1vbO7Z+4fNGUUC4QbKKKRaPtQYkoYbiiiKG5zgWHoU9zyh9cTv/WIhSQRu1cjjt0Q9hkJCIJKI8+87QYCooSMk5rnFGpe5Yx7zoM9nsMljcsF7pWXcdqt75I2PTNvF+1pWcvCSUUepFX3zJduL0JxiJlCFErZcWyu3AQKRRDF41w3lphDNIR93NGSwRBLN5kuPbZONOlZQST0Ycqa0vmJBIZSjkJfd4ZQDeSiN4H/eZ1YBZduQhiPFWZo9lAQU0tF1iRBq0cERoqOtIBIEP1XCw2gzkXpnHM6BGdx5WXRLBWdcvH8rpKvXqVxZMEROAanwAEXoApuQB00AAJP4BV8gE/j2Xg3vozvWWvGSGcOwZ8yfn4Bv2WpCQ==</latexit>

Term:
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v12
<latexit sha1_base64="WGA2kBTB/qpVaoS0zpagOACllbY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY32V+e0KVZlI8mmlM/QgPBQsZwcZKrUk/9WqzfrniVt050CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n86vnaEzqwxQKJUtYdBc/T2R4kjraRTYzgibkV72MvE/r5uY8MZPmYgTQwVZLAoTjoxE2etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbRqVe+ievVwWanf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9B8I7t</latexit>

Vertex sequence:
F1 = {{v1}, {v3}, {v1, v2}}

<latexit sha1_base64="4Egf9Z8psOkL9LZeUi/uL56xGu4=">AAACDnicbVDLSsNAFJ34rPUVdekmWAouSsm0im6EoiAuK9gHNCFMptN26GQSZiaFEvIFbvwVNy4UcevanX/jpM1CWw8M93DOvdy5x48Ylcq2v42V1bX1jc3CVnF7Z3dv3zw4bMswFpi0cMhC0fWRJIxy0lJUMdKNBEGBz0jHH99kfmdChKQhf1DTiLgBGnI6oBgpLXlm+daDV07iJBMPOmklq/W8JjCtTLyakzqpZ5bsqj2DtUxgTkogR9Mzv5x+iOOAcIUZkrIH7Ui5CRKKYkbSohNLEiE8RkPS05SjgEg3mZ2TWmWt9K1BKPTjypqpvycSFEg5DXzdGSA1koteJv7n9WI1uHQTyqNYEY7niwYxs1RoZdlYfSoIVmyqCcKC6r9aeIQEwkonWNQhwMWTl0m7VoX16vn9WalxncdRAMfgBJwCCC5AA9yBJmgBDB7BM3gFb8aT8WK8Gx/z1hUjnzkCf2B8/gAjxpuO</latexit>

Family of cuts:

i

E1 + E4 � p01

i

E1 + E3 � p01 � p04

i

E2 + E3 + p03
<latexit sha1_base64="64wsltNePQrAgPZ+b1gl10btlVA=">AAACNHicbZBNS8MwGMfT+TbnW9Wjl+IQhOFot4kehzIQvExwL7DVkmbpFpa2IUmFUfqhvPhBvIjgQRGvfgbTrQe3+UDCn9//eUiev8soEdI037Tcyura+kZ+s7C1vbO7p+8ftEUYcYRbKKQh77pQYEoC3JJEUtxlHEPfpbjjjq9Tv/OIuSBhcC8nDNs+HAbEIwhKhRz9tu9xiGKSxA3HKjWc2hlzrAczWcDVGVZ3bd6spGaJOVWFHb1ols1pGcvCykQRZNV09Jf+IESRjwOJKBSiZ5lM2jHkkiCKk0I/EphBNIZD3FMygD4WdjxdOjFOFBkYXsjVCaQxpX8nYugLMfFd1elDORKLXgr/83qR9C7tmAQskjhAs4e8iBoyNNIEjQHhGEk6UQIiTtRfDTSCKhGpci6oEKzFlZdFu1K2quXzu1qxfpXFkQdH4BicAgtcgDq4AU3QAgg8gVfwAT61Z+1d+9K+Z605LZs5BHOl/fwCt/CpCQ==</latexit>

Term:
v14

<latexit sha1_base64="RmTBHw9cMwsCdXkTm2Eh2cWgQrw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih6LXjxWsB/QLiWbZtvYbLIk2UJZ+h+8eFDEq//Hm//GdLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS8tEEdokkkvVCbCmnAnaNMxw2okVxVHAaTsY38399oQqzaR4NNOY+hEeChYygo2VWpN+6tVm/XLFrboZ0CrxclKBHI1++as3kCSJqDCEY627nhsbP8XKMMLprNRLNI0xGeMh7VoqcES1n2bXztCZVQYolMqWMChTf0+kONJ6GgW2M8JmpJe9ufif101MeOOnTMSJoYIsFoUJR0ai+etowBQlhk8twUQxeysiI6wwMTagkg3BW355lbQuqt5l9eqhVqnf5nEU4QRO4Rw8uIY63EMDmkDgCZ7hFd4c6bw4787HorXg5DPH8AfO5w9E+o7v</latexit>

v124
<latexit sha1_base64="4mgfiqkQiYzHIk1xysWJXO/Rsf4=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHYRo0eiF4+YyCOBDZkdBpgwO7uZ6SUhGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikaaJEM95gkYx0O6CGS6F4AwVK3o41p2EgeSsY38/91oRrIyL1hNOY+yEdKjEQjKKVWpNe6lWqs16x5JbdBcg68TJSggz1XvGr249YEnKFTFJjOp4bo59SjYJJPit0E8NjysZ0yDuWKhpy46eLc2fkwip9Moi0LYVkof6eSGlozDQMbGdIcWRWvbn4n9dJcHDrp0LFCXLFlosGiSQYkfnvpC80ZyinllCmhb2VsBHVlKFNqGBD8FZfXifNStm7Kl8/Vku1uyyOPJzBOVyCBzdQgweoQwMYjOEZXuHNiZ0X5935WLbmnGzmFP7A+fwBt5WPKw==</latexit>

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

Vertex sequence:
F2 = {{v1}, {v1, v4}, {v1, v2, v4}}

<latexit sha1_base64="O2Y477a+5sCKVv4ATRwGS3J32ps=">AAACFnicbVBNS8MwGE79nPOr6tFLcAge5mjnRC/CUBCPE9wHrKWkWbaFpWlJ0sEo/RVe/CtePCjiVbz5b8y6HnTzgZAnz/O+vHkfP2JUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/JcNYYNLEIQtFx0eSMMpJU1HFSCcSBAU+I21/dDP122MiJA35g5pExA3QgNM+xUhpyTNPb73qlZM4ydiznbSc3eWxV8t5Yqf6VZ0pTuqZJatiZYCLxM5JCeRoeOaX0wtxHBCuMENSdm0rUm6ChKKYkbToxJJECI/QgHQ15Sgg0k2ytVJ4rJUe7IdCH65gpv7uSFAg5STwdWWA1FDOe1PxP68bq/6lm1AexYpwPBvUjxlUIZxmBHtUEKzYRBOEBdV/hXiIBMJKJ1nUIdjzKy+SVrVin1XO72ul+nUeRwEcgiNwAmxwAergDjRAE2DwCJ7BK3gznowX4934mJUuGXnPAfgD4/MHYkeeRw==</latexit>

Family of cuts:

e.g. @({v1, v2}) = {e2, e4}
<latexit sha1_base64="KMBMYF8/AmvBtK0OYjgYD9hVTCg=">AAACCnicbVDJSgNBEO2JW4zbqEcvrUGIEMJMjOhFCHrxGMEskAlDT6eSNOlZ6O4JhGHOXvwVLx4U8eoXePNv7CwHTXxQ8Hiviqp6XsSZVJb1bWRWVtfWN7Kbua3tnd09c/+gIcNYUKjTkIei5REJnAVQV0xxaEUCiO9xaHrD24nfHIGQLAwe1DiCjk/6AesxSpSWXPPYiYhQjPCCk4xcuzhyy056du0k4JaL4Fac1DXzVsmaAi8Te07yaI6aa3453ZDGPgSKciJl27Yi1UkmayiHNOfEEiJCh6QPbU0D4oPsJNNXUnyqlS7uhUJXoPBU/T2REF/Kse/pTp+ogVz0JuJ/XjtWvatOwoIoVhDQ2aJezLEK8SQX3GUCqOJjTQgVTN+K6YAIQpVOL6dDsBdfXiaNcsk+L13cV/LVm3kcWXSETlAB2egSVdEdqqE6ougRPaNX9GY8GS/Gu/Exa80Y85lD9AfG5w+LFpmG</latexit>

)
<latexit sha1_base64="+tXV+cVrDFqNpDxhjnhsM+e+UdM=">AAACAHicbVC7TsMwFHXKq5RXgIGBxaJCYqoSHoKxgoWxIPqQmqhyHKe16tjBdkBV1IVfYWEAIVY+g42/wU0zQMuRrnR0zr26954gYVRpx/m2SguLS8sr5dXK2vrG5pa9vdNSIpWYNLFgQnYCpAijnDQ11Yx0EklQHDDSDoZXE7/9QKSigt/pUUL8GPU5jShG2kg9e8+7T1EIvVvaH2gkpXiEudKzq07NyQHniVuQKijQ6NlfXihwGhOuMUNKdV0n0X6GpKaYkXHFSxVJEB6iPukaylFMlJ/lD4zhoVFCGAlpimuYq78nMhQrNYoD0xkjPVCz3kT8z+umOrrwM8qTVBOOp4uilEEt4CQNGFJJsGYjQxCW1NwK8QBJhLXJrGJCcGdfniet45p7Uju7Oa3WL4s4ymAfHIAj4IJzUAfXoAGaAIMxeAav4M16sl6sd+tj2lqyipld8AfW5w+ZZ5Zr</latexit>
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Si ⇢ Sj or Sj ⇢ Si or Si \ Sj = ;
<latexit sha1_base64="TCi+VMxJSQ0X+JFMuN7ZGGQVAgg="></latexit>

•  
• The family is obstruction-free (no set can be written as union of sets 

contained within it)

F = {S1, ..., Sn}
<latexit sha1_base64="yrCg6xSTFe2YNZJAfo9ecJpnDAs=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgooTEB7oRioK4rNQ+oAlhMp20QyeTMDNRSuynuHGhiFu/xJ1/47TNQlsPXDiccy/33hMkjEpl299GYWl5ZXWtuF7a2Nza3jHLuy0ZpwKTJo5ZLDoBkoRRTpqKKkY6iSAoChhpB8Prid9+IELSmN+rUUK8CPU5DSlGSku+Wb65dLOG71Qty6o2fO6OfbNiW/YUcJE4OamAHHXf/HJ7MU4jwhVmSMquYyfKy5BQFDMyLrmpJAnCQ9QnXU05ioj0sunpY3iolR4MY6GLKzhVf09kKJJyFAW6M0JqIOe9ifif101VeOFllCepIhzPFoUpgyqGkxxgjwqCFRtpgrCg+laIB0ggrHRaJR2CM//yImkdW86JdXZ3Wqld5XEUwT44AEfAAeegBm5BHTQBBo/gGbyCN+PJeDHejY9Za8HIZ/bAHxifP9miknQ=</latexit>

(

<latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

Difference with TOPT: TOPT violates the connectedness property

E1
<latexit sha1_base64="rnclrQgwnK1NINQncjOqZKmdmSs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BETxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIBFcG9f9cgpLyyura8X10sbm1vZOeXevqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR9dRvPaLSPJYPZpygH9GB5CFn1Fjp/qbn9coVt+rOQP4SLycVyFHvlT+7/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZAjq/RJGCtb0pCZ+nMio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/Hlv6R5UvVOq+d3Z5XaVR5HEQ7gEI7BgwuowS3UoQEMBvAEL/DqCOfZeXPe560FJ5/Zh19wPr4BwDONdA==</latexit>

E2
<latexit sha1_base64="bP6lPAqobaE2Uu+cxU0oCewTNqI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGRY9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNStk7K1/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBwbeNdQ==</latexit>

E3
<latexit sha1_base64="vymMUi5fC9cxjFBXvZ3+PTfiGww=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewaRY9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7JXKV/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBwzuNdg==</latexit>

E4
<latexit sha1_base64="szXu0kaocLXiUiwUoBEFmHq5b8U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqRI9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7J3Xr64r5Sq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBxL+Ndw==</latexit>

Focus on the TOPT term
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>
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arXiv:2010.01068 (2014)
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Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)

Berghoff, Kreimer

arXiv:2008.09540 (2020)

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)

Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Sborlini, arXiv:2102.05062 (2021)Capatti, Hirschi, Pelloni, Ruijl,

arXiv:2010.01068 (2020)

ZC, arXiv: 2211.09653 (2022)


Check out cLTD.m! 
github.com/apelloni/cLTD

https://arxiv.org/abs/2211.09653
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Cross-Free Family representation of loop integrals
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<latexit sha1_base64="Qyh1z80KZq5MCVojec1CqwzccDw="></latexit>

Sum over acyclic graphs

Sum over cross-free families

Product over cuts in family

•       and               are connectedSi
<latexit sha1_base64="TPmIrSSLDFtZd5HAHD0qjaW9V/U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jMQ9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIBFcG9f9cgorq2vrG8XN0tb2zu5eef+gpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6LSPJYPZpKgH9Gh5CFn1Fip0ejzfrniVt05yF/i5aQCOer98mdvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JilQEJY2VLGjJXf05kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb/8l7TOqt559fL+olK7yeMowhEcwyl4cAU1uIM6NIHBEJ7gBV4d4Tw7b877orXg5DOH8AvOxzcqdo26</latexit>

V \ Si
<latexit sha1_base64="B+W+pN/X5GlVA25xNUZK/QPIHQc=">AAAB9XicbVDJSgNBEO2JW4xb1KOXxiB4CjMu6DHoxWNEs0Ayhp5OTdKkp2forlHCkP/w4kERr/6LN//GznLQxAcFj/eqqKoXJFIYdN1vJ7e0vLK6ll8vbGxube8Ud/fqJk41hxqPZaybATMghYIaCpTQTDSwKJDQCAbXY7/xCNqIWN3jMAE/Yj0lQsEZWumh3jaAkVCpoXcd0SmW3LI7AV0k3oyUyAzVTvGr3Y15GoFCLpkxLc9N0M+YRsEljArt1EDC+ID1oGWpYhEYP5tcPaJHVunSMNa2FNKJ+nsiY5ExwyiwnRHDvpn3xuJ/XivF8NLPhEpSBMWni8JUUozpOALaFRo4yqEljGthb6W8zzTjaIMq2BC8+ZcXSf2k7J2Wz2/PSpWrWRx5ckAOyTHxyAWpkBtSJTXCiSbP5JW8OU/Oi/PufExbc85sZp/8gfP5A2RxknI=</latexit>

Si ⇢ Sj or Sj ⇢ Si or Si \ Sj = ;
<latexit sha1_base64="TCi+VMxJSQ0X+JFMuN7ZGGQVAgg="></latexit>

•  
• The family is obstruction-free (no set can be written as union of sets 

contained within it)

F = {S1, ..., Sn}
<latexit sha1_base64="yrCg6xSTFe2YNZJAfo9ecJpnDAs=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgooTEB7oRioK4rNQ+oAlhMp20QyeTMDNRSuynuHGhiFu/xJ1/47TNQlsPXDiccy/33hMkjEpl299GYWl5ZXWtuF7a2Nza3jHLuy0ZpwKTJo5ZLDoBkoRRTpqKKkY6iSAoChhpB8Prid9+IELSmN+rUUK8CPU5DSlGSku+Wb65dLOG71Qty6o2fO6OfbNiW/YUcJE4OamAHHXf/HJ7MU4jwhVmSMquYyfKy5BQFDMyLrmpJAnCQ9QnXU05ioj0sunpY3iolR4MY6GLKzhVf09kKJJyFAW6M0JqIOe9ifif101VeOFllCepIhzPFoUpgyqGkxxgjwqCFRtpgrCg+laIB0ggrHRaJR2CM//yImkdW86JdXZ3Wqld5XEUwT44AEfAAeegBm5BHTQBBo/gGbyCN+PJeDHejY9Za8HIZ/bAHxifP9miknQ=</latexit>

(

<latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

Difference with TOPT: TOPT violates the connectedness property

E1 + E2 + E3 + E4 � p01 � p03 = 0
<latexit sha1_base64="FXRxGinGi5tdocuZbXdQEjDbe8Q=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgiGWmrehGKErBZQX7gHY6ZNJMG5rJDElGKENXbvwVNy4Uces3uPNvTNtZaOuBGw7n3MvNPV7EqFSW9W1klpZXVtey67mNza3tHXN3ryHDWGBSxyELRctDkjDKSV1RxUgrEgQFHiNNb3gz8ZsPREga8ns1iogToD6nPsVIack1D6uufVp1i7pKuspnkWt3Lf2WutaV5Zp5q2BNAReJnZI8SFFzza9OL8RxQLjCDEnZtq1IOQkSimJGxrlOLEmE8BD1SVtTjgIinWR6xhgea6UH/VDo4gpO1d8TCQqkHAWe7gyQGsh5byL+57Vj5V86CeVRrAjHs0V+zKAK4SQT2KOCYMVGmiAsqP4rxAMkEFY6uZwOwZ4/eZE0igW7VDi/K+cr12kcWXAAjsAJsMEFqIBbUAN1gMEjeAav4M14Ml6Md+Nj1pox0pl98AfG5w/jlJWU</latexit>

Consider the threshold
E1

<latexit sha1_base64="rnclrQgwnK1NINQncjOqZKmdmSs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BETxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIBFcG9f9cgpLyyura8X10sbm1vZOeXevqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR9dRvPaLSPJYPZpygH9GB5CFn1Fjp/qbn9coVt+rOQP4SLycVyFHvlT+7/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZAjq/RJGCtb0pCZ+nMio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/Hlv6R5UvVOq+d3Z5XaVR5HEQ7gEI7BgwuowS3UoQEMBvAEL/DqCOfZeXPe560FJ5/Zh19wPr4BwDONdA==</latexit>

E2
<latexit sha1_base64="bP6lPAqobaE2Uu+cxU0oCewTNqI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGRY9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNStk7K1/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBwbeNdQ==</latexit>

E3
<latexit sha1_base64="vymMUi5fC9cxjFBXvZ3+PTfiGww=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewaRY9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7JXKV/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBwzuNdg==</latexit>

E4
<latexit sha1_base64="szXu0kaocLXiUiwUoBEFmHq5b8U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqRI9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7J3Xr64r5Sq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBxL+Ndw==</latexit>

Focus on the TOPT term
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

Abreu, Britto, Duhr, Gardi

arXiv:2010.01068 (2014)
Bloch, Kreimer

arXiv:1512.01705 (2015)
Arkani-Hamed, Benincasa, Postnikov

arXiv:1709.02813 (2017)

Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)

Berghoff, Kreimer

arXiv:2008.09540 (2020)

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)

Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Sborlini, arXiv:2102.05062 (2021)Capatti, Hirschi, Pelloni, Ruijl,

arXiv:2010.01068 (2020)

ZC, arXiv: 2211.09653 (2022)


Check out cLTD.m! 
github.com/apelloni/cLTD

https://arxiv.org/abs/2211.09653
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<latexit sha1_base64="Qyh1z80KZq5MCVojec1CqwzccDw="></latexit>

Sum over acyclic graphs

Sum over cross-free families

Product over cuts in family

•       and               are connectedSi
<latexit sha1_base64="TPmIrSSLDFtZd5HAHD0qjaW9V/U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jMQ9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIBFcG9f9cgorq2vrG8XN0tb2zu5eef+gpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6LSPJYPZpKgH9Gh5CFn1Fip0ejzfrniVt05yF/i5aQCOer98mdvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JilQEJY2VLGjJXf05kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb/8l7TOqt559fL+olK7yeMowhEcwyl4cAU1uIM6NIHBEJ7gBV4d4Tw7b877orXg5DOH8AvOxzcqdo26</latexit>

V \ Si
<latexit sha1_base64="B+W+pN/X5GlVA25xNUZK/QPIHQc=">AAAB9XicbVDJSgNBEO2JW4xb1KOXxiB4CjMu6DHoxWNEs0Ayhp5OTdKkp2forlHCkP/w4kERr/6LN//GznLQxAcFj/eqqKoXJFIYdN1vJ7e0vLK6ll8vbGxube8Ud/fqJk41hxqPZaybATMghYIaCpTQTDSwKJDQCAbXY7/xCNqIWN3jMAE/Yj0lQsEZWumh3jaAkVCpoXcd0SmW3LI7AV0k3oyUyAzVTvGr3Y15GoFCLpkxLc9N0M+YRsEljArt1EDC+ID1oGWpYhEYP5tcPaJHVunSMNa2FNKJ+nsiY5ExwyiwnRHDvpn3xuJ/XivF8NLPhEpSBMWni8JUUozpOALaFRo4yqEljGthb6W8zzTjaIMq2BC8+ZcXSf2k7J2Wz2/PSpWrWRx5ckAOyTHxyAWpkBtSJTXCiSbP5JW8OU/Oi/PufExbc85sZp/8gfP5A2RxknI=</latexit>

Si ⇢ Sj or Sj ⇢ Si or Si \ Sj = ;
<latexit sha1_base64="TCi+VMxJSQ0X+JFMuN7ZGGQVAgg="></latexit>

•  
• The family is obstruction-free (no set can be written as union of sets 

contained within it)

F = {S1, ..., Sn}
<latexit sha1_base64="yrCg6xSTFe2YNZJAfo9ecJpnDAs=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgooTEB7oRioK4rNQ+oAlhMp20QyeTMDNRSuynuHGhiFu/xJ1/47TNQlsPXDiccy/33hMkjEpl299GYWl5ZXWtuF7a2Nza3jHLuy0ZpwKTJo5ZLDoBkoRRTpqKKkY6iSAoChhpB8Prid9+IELSmN+rUUK8CPU5DSlGSku+Wb65dLOG71Qty6o2fO6OfbNiW/YUcJE4OamAHHXf/HJ7MU4jwhVmSMquYyfKy5BQFDMyLrmpJAnCQ9QnXU05ioj0sunpY3iolR4MY6GLKzhVf09kKJJyFAW6M0JqIOe9ifif101VeOFllCepIhzPFoUpgyqGkxxgjwqCFRtpgrCg+laIB0ggrHRaJR2CM//yImkdW86JdXZ3Wqld5XEUwT44AEfAAeegBm5BHTQBBo/gGbyCN+PJeDHejY9Za8HIZ/bAHxifP9miknQ=</latexit>

(

<latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

Difference with TOPT: TOPT violates the connectedness property

E1 + E2 + E3 + E4 � p01 � p03 = 0
<latexit sha1_base64="FXRxGinGi5tdocuZbXdQEjDbe8Q=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgiGWmrehGKErBZQX7gHY6ZNJMG5rJDElGKENXbvwVNy4Uces3uPNvTNtZaOuBGw7n3MvNPV7EqFSW9W1klpZXVtey67mNza3tHXN3ryHDWGBSxyELRctDkjDKSV1RxUgrEgQFHiNNb3gz8ZsPREga8ns1iogToD6nPsVIack1D6uufVp1i7pKuspnkWt3Lf2WutaV5Zp5q2BNAReJnZI8SFFzza9OL8RxQLjCDEnZtq1IOQkSimJGxrlOLEmE8BD1SVtTjgIinWR6xhgea6UH/VDo4gpO1d8TCQqkHAWe7gyQGsh5byL+57Vj5V86CeVRrAjHs0V+zKAK4SQT2KOCYMVGmiAsqP4rxAMkEFY6uZwOwZ4/eZE0igW7VDi/K+cr12kcWXAAjsAJsMEFqIBbUAN1gMEjeAav4M14Ml6Md+Nj1pox0pl98AfG5w/jlJWU</latexit>

Consider the threshold

Abreu, Britto, Duhr, Gardi

arXiv:2010.01068 (2014)
Bloch, Kreimer

arXiv:1512.01705 (2015)
Arkani-Hamed, Benincasa, Postnikov

arXiv:1709.02813 (2017)

Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)

Berghoff, Kreimer

arXiv:2008.09540 (2020)

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)

Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Sborlini, arXiv:2102.05062 (2021)Capatti, Hirschi, Pelloni, Ruijl,

arXiv:2010.01068 (2020)

ZC, arXiv: 2211.09653 (2022)


Check out cLTD.m! 
github.com/apelloni/cLTD

https://arxiv.org/abs/2211.09653
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<latexit sha1_base64="Qyh1z80KZq5MCVojec1CqwzccDw="></latexit>

Sum over acyclic graphs

Sum over cross-free families

Product over cuts in family

•       and               are connectedSi
<latexit sha1_base64="TPmIrSSLDFtZd5HAHD0qjaW9V/U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jMQ9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIBFcG9f9cgorq2vrG8XN0tb2zu5eef+gpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6LSPJYPZpKgH9Gh5CFn1Fip0ejzfrniVt05yF/i5aQCOer98mdvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JilQEJY2VLGjJXf05kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb/8l7TOqt559fL+olK7yeMowhEcwyl4cAU1uIM6NIHBEJ7gBV4d4Tw7b877orXg5DOH8AvOxzcqdo26</latexit>

V \ Si
<latexit sha1_base64="B+W+pN/X5GlVA25xNUZK/QPIHQc=">AAAB9XicbVDJSgNBEO2JW4xb1KOXxiB4CjMu6DHoxWNEs0Ayhp5OTdKkp2forlHCkP/w4kERr/6LN//GznLQxAcFj/eqqKoXJFIYdN1vJ7e0vLK6ll8vbGxube8Ud/fqJk41hxqPZaybATMghYIaCpTQTDSwKJDQCAbXY7/xCNqIWN3jMAE/Yj0lQsEZWumh3jaAkVCpoXcd0SmW3LI7AV0k3oyUyAzVTvGr3Y15GoFCLpkxLc9N0M+YRsEljArt1EDC+ID1oGWpYhEYP5tcPaJHVunSMNa2FNKJ+nsiY5ExwyiwnRHDvpn3xuJ/XivF8NLPhEpSBMWni8JUUozpOALaFRo4yqEljGthb6W8zzTjaIMq2BC8+ZcXSf2k7J2Wz2/PSpWrWRx5ckAOyTHxyAWpkBtSJTXCiSbP5JW8OU/Oi/PufExbc85sZp/8gfP5A2RxknI=</latexit>

Si ⇢ Sj or Sj ⇢ Si or Si \ Sj = ;
<latexit sha1_base64="TCi+VMxJSQ0X+JFMuN7ZGGQVAgg="></latexit>

•  
• The family is obstruction-free (no set can be written as union of sets 

contained within it)

F = {S1, ..., Sn}
<latexit sha1_base64="yrCg6xSTFe2YNZJAfo9ecJpnDAs=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgooTEB7oRioK4rNQ+oAlhMp20QyeTMDNRSuynuHGhiFu/xJ1/47TNQlsPXDiccy/33hMkjEpl299GYWl5ZXWtuF7a2Nza3jHLuy0ZpwKTJo5ZLDoBkoRRTpqKKkY6iSAoChhpB8Prid9+IELSmN+rUUK8CPU5DSlGSku+Wb65dLOG71Qty6o2fO6OfbNiW/YUcJE4OamAHHXf/HJ7MU4jwhVmSMquYyfKy5BQFDMyLrmpJAnCQ9QnXU05ioj0sunpY3iolR4MY6GLKzhVf09kKJJyFAW6M0JqIOe9ifif101VeOFllCepIhzPFoUpgyqGkxxgjwqCFRtpgrCg+laIB0ggrHRaJR2CM//yImkdW86JdXZ3Wqld5XEUwT44AEfAAeegBm5BHTQBBo/gGbyCN+PJeDHejY9Za8HIZ/bAHxifP9miknQ=</latexit>

(

<latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

Difference with TOPT: TOPT violates the connectedness property

E1 + E2 + E3 + E4 � p01 � p03 = 0
<latexit sha1_base64="FXRxGinGi5tdocuZbXdQEjDbe8Q=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgiGWmrehGKErBZQX7gHY6ZNJMG5rJDElGKENXbvwVNy4Uces3uPNvTNtZaOuBGw7n3MvNPV7EqFSW9W1klpZXVtey67mNza3tHXN3ryHDWGBSxyELRctDkjDKSV1RxUgrEgQFHiNNb3gz8ZsPREga8ns1iogToD6nPsVIack1D6uufVp1i7pKuspnkWt3Lf2WutaV5Zp5q2BNAReJnZI8SFFzza9OL8RxQLjCDEnZtq1IOQkSimJGxrlOLEmE8BD1SVtTjgIinWR6xhgea6UH/VDo4gpO1d8TCQqkHAWe7gyQGsh5byL+57Vj5V86CeVRrAjHs0V+zKAK4SQT2KOCYMVGmiAsqP4rxAMkEFY6uZwOwZ4/eZE0igW7VDi/K+cr12kcWXAAjsAJsMEFqIBbUAN1gMEjeAav4M14Ml6Md+Nj1pox0pl98AfG5w/jlJWU</latexit>

Consider the threshold

S = {v1, v3}
<latexit sha1_base64="ipuTTOm+XuGeFzFFvI+bBprD65U=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJJYRS9C0YvHivYDmhA22027dLOJu5tCCf0dXjwo4tUf481/47bNQVsfDDzem2FmXpBwprRtf1tLyyura+uFjeLm1vbObmlvv6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHA78VtDKhWLxaMeJdSLcE+wkBGsjeQ9XLvZ0HdOh37VHfulsl2xp0CLxMlJGXLU/dKX241JGlGhCcdKdRw70V6GpWaE03HRTRVNMBngHu0YKnBElZdNjx6jY6N0URhLU0Kjqfp7IsORUqMoMJ0R1n01703E/7xOqsMrL2MiSTUVZLYoTDnSMZokgLpMUqL5yBBMJDO3ItLHEhNtciqaEJz5lxdJ86ziVCsX9+fl2k0eRwEO4QhOwIFLqMEd1KEBBJ7gGV7hzRpaL9a79TFrXbLymQP4A+vzB9GhkX0=</latexit>

with vertex set

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

E1
<latexit sha1_base64="rnclrQgwnK1NINQncjOqZKmdmSs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BETxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIBFcG9f9cgpLyyura8X10sbm1vZOeXevqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR9dRvPaLSPJYPZpygH9GB5CFn1Fjp/qbn9coVt+rOQP4SLycVyFHvlT+7/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZAjq/RJGCtb0pCZ+nMio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/Hlv6R5UvVOq+d3Z5XaVR5HEQ7gEI7BgwuowS3UoQEMBvAEL/DqCOfZeXPe560FJ5/Zh19wPr4BwDONdA==</latexit>

E2
<latexit sha1_base64="bP6lPAqobaE2Uu+cxU0oCewTNqI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGRY9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNStk7K1/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBwbeNdQ==</latexit>

E3
<latexit sha1_base64="vymMUi5fC9cxjFBXvZ3+PTfiGww=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewaRY9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7JXKV/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBwzuNdg==</latexit>

E4
<latexit sha1_base64="szXu0kaocLXiUiwUoBEFmHq5b8U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqRI9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7J3Xr64r5Sq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBxL+Ndw==</latexit>

Abreu, Britto, Duhr, Gardi

arXiv:2010.01068 (2014)
Bloch, Kreimer

arXiv:1512.01705 (2015)
Arkani-Hamed, Benincasa, Postnikov

arXiv:1709.02813 (2017)

Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)

Berghoff, Kreimer

arXiv:2008.09540 (2020)

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)

Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Sborlini, arXiv:2102.05062 (2021)Capatti, Hirschi, Pelloni, Ruijl,

arXiv:2010.01068 (2020)

ZC, arXiv: 2211.09653 (2022)


Check out cLTD.m! 
github.com/apelloni/cLTD

https://arxiv.org/abs/2211.09653
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<latexit sha1_base64="Qyh1z80KZq5MCVojec1CqwzccDw="></latexit>

Sum over acyclic graphs

Sum over cross-free families

Product over cuts in family

•       and               are connectedSi
<latexit sha1_base64="TPmIrSSLDFtZd5HAHD0qjaW9V/U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jMQ9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIBFcG9f9cgorq2vrG8XN0tb2zu5eef+gpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6LSPJYPZpKgH9Gh5CFn1Fip0ejzfrniVt05yF/i5aQCOer98mdvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JilQEJY2VLGjJXf05kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb/8l7TOqt559fL+olK7yeMowhEcwyl4cAU1uIM6NIHBEJ7gBV4d4Tw7b877orXg5DOH8AvOxzcqdo26</latexit>

V \ Si
<latexit sha1_base64="B+W+pN/X5GlVA25xNUZK/QPIHQc=">AAAB9XicbVDJSgNBEO2JW4xb1KOXxiB4CjMu6DHoxWNEs0Ayhp5OTdKkp2forlHCkP/w4kERr/6LN//GznLQxAcFj/eqqKoXJFIYdN1vJ7e0vLK6ll8vbGxube8Ud/fqJk41hxqPZaybATMghYIaCpTQTDSwKJDQCAbXY7/xCNqIWN3jMAE/Yj0lQsEZWumh3jaAkVCpoXcd0SmW3LI7AV0k3oyUyAzVTvGr3Y15GoFCLpkxLc9N0M+YRsEljArt1EDC+ID1oGWpYhEYP5tcPaJHVunSMNa2FNKJ+nsiY5ExwyiwnRHDvpn3xuJ/XivF8NLPhEpSBMWni8JUUozpOALaFRo4yqEljGthb6W8zzTjaIMq2BC8+ZcXSf2k7J2Wz2/PSpWrWRx5ckAOyTHxyAWpkBtSJTXCiSbP5JW8OU/Oi/PufExbc85sZp/8gfP5A2RxknI=</latexit>

Si ⇢ Sj or Sj ⇢ Si or Si \ Sj = ;
<latexit sha1_base64="TCi+VMxJSQ0X+JFMuN7ZGGQVAgg="></latexit>

•  
• The family is obstruction-free (no set can be written as union of sets 

contained within it)

F = {S1, ..., Sn}
<latexit sha1_base64="yrCg6xSTFe2YNZJAfo9ecJpnDAs=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgooTEB7oRioK4rNQ+oAlhMp20QyeTMDNRSuynuHGhiFu/xJ1/47TNQlsPXDiccy/33hMkjEpl299GYWl5ZXWtuF7a2Nza3jHLuy0ZpwKTJo5ZLDoBkoRRTpqKKkY6iSAoChhpB8Prid9+IELSmN+rUUK8CPU5DSlGSku+Wb65dLOG71Qty6o2fO6OfbNiW/YUcJE4OamAHHXf/HJ7MU4jwhVmSMquYyfKy5BQFDMyLrmpJAnCQ9QnXU05ioj0sunpY3iolR4MY6GLKzhVf09kKJJyFAW6M0JqIOe9ifif101VeOFllCepIhzPFoUpgyqGkxxgjwqCFRtpgrCg+laIB0ggrHRaJR2CM//yImkdW86JdXZ3Wqld5XEUwT44AEfAAeegBm5BHTQBBo/gGbyCN+PJeDHejY9Za8HIZ/bAHxifP9miknQ=</latexit>

(

<latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

Difference with TOPT: TOPT violates the connectedness property

E1 + E2 + E3 + E4 � p01 � p03 = 0
<latexit sha1_base64="FXRxGinGi5tdocuZbXdQEjDbe8Q=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgiGWmrehGKErBZQX7gHY6ZNJMG5rJDElGKENXbvwVNy4Uces3uPNvTNtZaOuBGw7n3MvNPV7EqFSW9W1klpZXVtey67mNza3tHXN3ryHDWGBSxyELRctDkjDKSV1RxUgrEgQFHiNNb3gz8ZsPREga8ns1iogToD6nPsVIack1D6uufVp1i7pKuspnkWt3Lf2WutaV5Zp5q2BNAReJnZI8SFFzza9OL8RxQLjCDEnZtq1IOQkSimJGxrlOLEmE8BD1SVtTjgIinWR6xhgea6UH/VDo4gpO1d8TCQqkHAWe7gyQGsh5byL+57Vj5V86CeVRrAjHs0V+zKAK4SQT2KOCYMVGmiAsqP4rxAMkEFY6uZwOwZ4/eZE0igW7VDi/K+cr12kcWXAAjsAJsMEFqIBbUAN1gMEjeAav4M14Ml6Md+Nj1pox0pl98AfG5w/jlJWU</latexit>

Consider the threshold

It is disconnected!

S = {v1, v3}
<latexit sha1_base64="ipuTTOm+XuGeFzFFvI+bBprD65U=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJJYRS9C0YvHivYDmhA22027dLOJu5tCCf0dXjwo4tUf481/47bNQVsfDDzem2FmXpBwprRtf1tLyyura+uFjeLm1vbObmlvv6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHA78VtDKhWLxaMeJdSLcE+wkBGsjeQ9XLvZ0HdOh37VHfulsl2xp0CLxMlJGXLU/dKX241JGlGhCcdKdRw70V6GpWaE03HRTRVNMBngHu0YKnBElZdNjx6jY6N0URhLU0Kjqfp7IsORUqMoMJ0R1n01703E/7xOqsMrL2MiSTUVZLYoTDnSMZokgLpMUqL5yBBMJDO3ItLHEhNtciqaEJz5lxdJ86ziVCsX9+fl2k0eRwEO4QhOwIFLqMEd1KEBBJ7gGV7hzRpaL9a79TFrXbLymQP4A+vzB9GhkX0=</latexit>

with vertex set

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

E1
<latexit sha1_base64="rnclrQgwnK1NINQncjOqZKmdmSs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BETxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIBFcG9f9cgpLyyura8X10sbm1vZOeXevqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR9dRvPaLSPJYPZpygH9GB5CFn1Fjp/qbn9coVt+rOQP4SLycVyFHvlT+7/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZAjq/RJGCtb0pCZ+nMio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/Hlv6R5UvVOq+d3Z5XaVR5HEQ7gEI7BgwuowS3UoQEMBvAEL/DqCOfZeXPe560FJ5/Zh19wPr4BwDONdA==</latexit>

E2
<latexit sha1_base64="bP6lPAqobaE2Uu+cxU0oCewTNqI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGRY9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNStk7K1/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBwbeNdQ==</latexit>

E3
<latexit sha1_base64="vymMUi5fC9cxjFBXvZ3+PTfiGww=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewaRY9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7JXKV/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBwzuNdg==</latexit>

E4
<latexit sha1_base64="szXu0kaocLXiUiwUoBEFmHq5b8U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqRI9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7J3Xr64r5Sq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBxL+Ndw==</latexit>

Abreu, Britto, Duhr, Gardi

arXiv:2010.01068 (2014)
Bloch, Kreimer

arXiv:1512.01705 (2015)
Arkani-Hamed, Benincasa, Postnikov

arXiv:1709.02813 (2017)

Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)

Berghoff, Kreimer

arXiv:2008.09540 (2020)

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)

Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Sborlini, arXiv:2102.05062 (2021)Capatti, Hirschi, Pelloni, Ruijl,

arXiv:2010.01068 (2020)

ZC, arXiv: 2211.09653 (2022)


Check out cLTD.m! 
github.com/apelloni/cLTD
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Cross-Free Family representation of loop integrals
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<latexit sha1_base64="Qyh1z80KZq5MCVojec1CqwzccDw="></latexit>

Sum over acyclic graphs

Sum over cross-free families

Product over cuts in family

•       and               are connectedSi
<latexit sha1_base64="TPmIrSSLDFtZd5HAHD0qjaW9V/U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jMQ9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIBFcG9f9cgorq2vrG8XN0tb2zu5eef+gpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6LSPJYPZpKgH9Gh5CFn1Fip0ejzfrniVt05yF/i5aQCOer98mdvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mpU3JilQEJY2VLGjJXf05kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2d9kwBUyIyaWUKa4vZWwEVWUGZtOyYbgLb/8l7TOqt559fL+olK7yeMowhEcwyl4cAU1uIM6NIHBEJ7gBV4d4Tw7b877orXg5DOH8AvOxzcqdo26</latexit>

V \ Si
<latexit sha1_base64="B+W+pN/X5GlVA25xNUZK/QPIHQc=">AAAB9XicbVDJSgNBEO2JW4xb1KOXxiB4CjMu6DHoxWNEs0Ayhp5OTdKkp2forlHCkP/w4kERr/6LN//GznLQxAcFj/eqqKoXJFIYdN1vJ7e0vLK6ll8vbGxube8Ud/fqJk41hxqPZaybATMghYIaCpTQTDSwKJDQCAbXY7/xCNqIWN3jMAE/Yj0lQsEZWumh3jaAkVCpoXcd0SmW3LI7AV0k3oyUyAzVTvGr3Y15GoFCLpkxLc9N0M+YRsEljArt1EDC+ID1oGWpYhEYP5tcPaJHVunSMNa2FNKJ+nsiY5ExwyiwnRHDvpn3xuJ/XivF8NLPhEpSBMWni8JUUozpOALaFRo4yqEljGthb6W8zzTjaIMq2BC8+ZcXSf2k7J2Wz2/PSpWrWRx5ckAOyTHxyAWpkBtSJTXCiSbP5JW8OU/Oi/PufExbc85sZp/8gfP5A2RxknI=</latexit>

Si ⇢ Sj or Sj ⇢ Si or Si \ Sj = ;
<latexit sha1_base64="TCi+VMxJSQ0X+JFMuN7ZGGQVAgg="></latexit>

•  
• The family is obstruction-free (no set can be written as union of sets 

contained within it)

F = {S1, ..., Sn}
<latexit sha1_base64="yrCg6xSTFe2YNZJAfo9ecJpnDAs=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgooTEB7oRioK4rNQ+oAlhMp20QyeTMDNRSuynuHGhiFu/xJ1/47TNQlsPXDiccy/33hMkjEpl299GYWl5ZXWtuF7a2Nza3jHLuy0ZpwKTJo5ZLDoBkoRRTpqKKkY6iSAoChhpB8Prid9+IELSmN+rUUK8CPU5DSlGSku+Wb65dLOG71Qty6o2fO6OfbNiW/YUcJE4OamAHHXf/HJ7MU4jwhVmSMquYyfKy5BQFDMyLrmpJAnCQ9QnXU05ioj0sunpY3iolR4MY6GLKzhVf09kKJJyFAW6M0JqIOe9ifif101VeOFllCepIhzPFoUpgyqGkxxgjwqCFRtpgrCg+laIB0ggrHRaJR2CM//yImkdW86JdXZ3Wqld5XEUwT44AEfAAeegBm5BHTQBBo/gGbyCN+PJeDHejY9Za8HIZ/bAHxifP9miknQ=</latexit>

(

<latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

Difference with TOPT: TOPT violates the connectedness property

E1 + E2 + E3 + E4 � p01 � p03 = 0
<latexit sha1_base64="FXRxGinGi5tdocuZbXdQEjDbe8Q=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgiGWmrehGKErBZQX7gHY6ZNJMG5rJDElGKENXbvwVNy4Uces3uPNvTNtZaOuBGw7n3MvNPV7EqFSW9W1klpZXVtey67mNza3tHXN3ryHDWGBSxyELRctDkjDKSV1RxUgrEgQFHiNNb3gz8ZsPREga8ns1iogToD6nPsVIack1D6uufVp1i7pKuspnkWt3Lf2WutaV5Zp5q2BNAReJnZI8SFFzza9OL8RxQLjCDEnZtq1IOQkSimJGxrlOLEmE8BD1SVtTjgIinWR6xhgea6UH/VDo4gpO1d8TCQqkHAWe7gyQGsh5byL+57Vj5V86CeVRrAjHs0V+zKAK4SQT2KOCYMVGmiAsqP4rxAMkEFY6uZwOwZ4/eZE0igW7VDi/K+cr12kcWXAAjsAJsMEFqIBbUAN1gMEjeAav4M14Ml6Md+Nj1pox0pl98AfG5w/jlJWU</latexit>

Consider the threshold

It is disconnected!
v1

<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

S = {v1, v3}
<latexit sha1_base64="ipuTTOm+XuGeFzFFvI+bBprD65U=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4kJJYRS9C0YvHivYDmhA22027dLOJu5tCCf0dXjwo4tUf481/47bNQVsfDDzem2FmXpBwprRtf1tLyyura+uFjeLm1vbObmlvv6niVBLaIDGPZTvAinImaEMzzWk7kRRHAaetYHA78VtDKhWLxaMeJdSLcE+wkBGsjeQ9XLvZ0HdOh37VHfulsl2xp0CLxMlJGXLU/dKX241JGlGhCcdKdRw70V6GpWaE03HRTRVNMBngHu0YKnBElZdNjx6jY6N0URhLU0Kjqfp7IsORUqMoMJ0R1n01703E/7xOqsMrL2MiSTUVZLYoTDnSMZokgLpMUqL5yBBMJDO3ItLHEhNtciqaEJz5lxdJ86ziVCsX9+fl2k0eRwEO4QhOwIFLqMEd1KEBBJ7gGV7hzRpaL9a79TFrXbLymQP4A+vzB9GhkX0=</latexit>

with vertex set

v1
<latexit sha1_base64="an8J2Y5XuYF5V5mk4BDmB7X5CZU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5idzCZDZmeXmd5AWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIJHCoOt+OYWV1bX1jeJmaWt7Z3evvH/QNHGqGW+wWMa6HVDDpVC8gQIlbyea0yiQvBWMbmd+a8y1EbF6xEnC/YgOlAgFo2ilh3HP65UrbtWdg/wlXk4qkKPeK392+zFLI66QSWpMx3MT9DOqUTDJp6VuanhC2YgOeMdSRSNu/Gx+6pScWKVPwljbUkjm6s+JjEbGTKLAdkYUh2bZm4n/eZ0Uw2s/EypJkSu2WBSmkmBMZn+TvtCcoZxYQpkW9lbChlRThjadkg3BW375L2meVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzBC7w60nl23pz3RWvByWcO4Recj28K6I2l</latexit>

v2
<latexit sha1_base64="cGKt/vbjHIWvpKsQMtNpyMcA43k=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0mjUvYuylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADGyNpg==</latexit>

v3
<latexit sha1_base64="uXr5RffoFv1VM41fQea0c9Whdjs=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHZFo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxVylcPl6XqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8ADfCNpw==</latexit>

v4
<latexit sha1_base64="PhMS7zVRynWkth71lu1sR0gpeGc=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHYVo0eiF48Y5ZHAhswOvTBhdnYzM0tCCJ/gxYPGePWLvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCooeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh3cxvjlBpHssnM07Qj2hf8pAzaqz0OOpWusWSW3bnIKvEy0gJMtS6xa9OL2ZphNIwQbVue25i/AlVhjOB00In1ZhQNqR9bFsqaYTan8xPnZIzq/RIGCtb0pC5+ntiQiOtx1FgOyNqBnrZm4n/ee3UhDf+hMskNSjZYlGYCmJiMvub9LhCZsTYEsoUt7cSNqCKMmPTKdgQvOWXV0njouxdlq8eKqXqbRZHHk7gFM7Bg2uowj3UoA4M+vAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AD3SNqA==</latexit>

E1
<latexit sha1_base64="rnclrQgwnK1NINQncjOqZKmdmSs=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BETxGNA9IljA76U2GzM4uM7NCWPIJXjwo4tUv8ubfOEn2oNGChqKqm+6uIBFcG9f9cgpLyyura8X10sbm1vZOeXevqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR9dRvPaLSPJYPZpygH9GB5CFn1Fjp/qbn9coVt+rOQP4SLycVyFHvlT+7/ZilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n81OnZAjq/RJGCtb0pCZ+nMio5HW4yiwnRE1Q73oTcX/vE5qwks/4zJJDUo2XxSmgpiYTP8mfa6QGTG2hDLF7a2EDamizNh0SjYEb/Hlv6R5UvVOq+d3Z5XaVR5HEQ7gEI7BgwuowS3UoQEMBvAEL/DqCOfZeXPe560FJ5/Zh19wPr4BwDONdA==</latexit>

E2
<latexit sha1_base64="bP6lPAqobaE2Uu+cxU0oCewTNqI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexGRY9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNStk7K1/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBwbeNdQ==</latexit>

E3
<latexit sha1_base64="vymMUi5fC9cxjFBXvZ3+PTfiGww=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewaRY9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7JXKV/cn5eq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBwzuNdg==</latexit>

E4
<latexit sha1_base64="szXu0kaocLXiUiwUoBEFmHq5b8U=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexqRI9BETxGNA9IljA76SRDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBZcG9f9dnIrq2vrG/nNwtb2zu5ecf+goaNEMayzSESqFVCNgkusG24EtmKFNAwENoPRzdRvPqHSPJKPZhyjH9KB5H3OqLHSw2230i2W3LI7A1kmXkZKkKHWLX51ehFLQpSGCap123Nj46dUGc4ETgqdRGNM2YgOsG2ppCFqP52dOiEnVumRfqRsSUNm6u+JlIZaj8PAdobUDPWiNxX/89qJ6V/5KZdxYlCy+aJ+IoiJyPRv0uMKmRFjSyhT3N5K2JAqyoxNp2BD8BZfXiaNs7J3Xr64r5Sq11kceTiCYzgFDy6hCndQgzowGMAzvMKbI5wX5935mLfmnGzmEP7A+fwBxL+Ndw==</latexit>
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github.com/apelloni/cLTD

https://arxiv.org/abs/2211.09653


!9

Iterated connectedness



!9

But how does the integrand behave at the location of a threshold? 
Iterated connectedness



!9

But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

Iterated connectedness



!9

But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

� = E2 + E4 � p01 � p04 ! 0
<latexit sha1_base64="+tdFwIZIMY4k5dOmxdQ5TojyDUk=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTK7oRilpwWcE+oI8hk6ZtaOZBckcpQz/Bjb/ixoUibl26829M21lo9cC9HM65l+QeNxRcgWV9Gam5+YXFpfRyZmV1bX3D3NyqqiCSlFVoIAJZd4ligvusAhwEq4eSEc8VrOYOLsd+7Y5JxQP/FoYha3mk5/MupwS05Jj7zSsmgJyXnPxhySkchY7dtnQvtK2m5L0+ECmDe2w5ZtbKWRPgv8ROSBYlKDvmZ7MT0MhjPlBBlGrYVgitmEjgVLBRphkpFhI6ID3W0NQnHlOteHLQCO9ppYO7gdTlA56oPzdi4ik19Fw96RHoq1lvLP7nNSLonrVi7ocRMJ9OH+pGAkOAx+ngDpeMghhqQqjk+q+Y9okkFHSGGR2CPXvyX1LN5+zj3MlNIVu8SOJIox20iw6QjU5REV2jMqogih7QE3pBr8aj8Wy8Ge/T0ZSR7GyjXzA+vgF8npsC</latexit>

Iterated connectedness
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But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

� = E2 + E4 � p01 � p04 ! 0
<latexit sha1_base64="+tdFwIZIMY4k5dOmxdQ5TojyDUk=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTK7oRilpwWcE+oI8hk6ZtaOZBckcpQz/Bjb/ixoUibl26829M21lo9cC9HM65l+QeNxRcgWV9Gam5+YXFpfRyZmV1bX3D3NyqqiCSlFVoIAJZd4ligvusAhwEq4eSEc8VrOYOLsd+7Y5JxQP/FoYha3mk5/MupwS05Jj7zSsmgJyXnPxhySkchY7dtnQvtK2m5L0+ECmDe2w5ZtbKWRPgv8ROSBYlKDvmZ7MT0MhjPlBBlGrYVgitmEjgVLBRphkpFhI6ID3W0NQnHlOteHLQCO9ppYO7gdTlA56oPzdi4ik19Fw96RHoq1lvLP7nNSLonrVi7ocRMJ9OH+pGAkOAx+ngDpeMghhqQqjk+q+Y9okkFHSGGR2CPXvyX1LN5+zj3MlNIVu8SOJIox20iw6QjU5REV2jMqogih7QE3pBr8aj8Wy8Ge/T0ZSR7GyjXzA+vgF8npsC</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> +o(1)

<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

Iterated connectedness
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But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

� = E2 + E4 � p01 � p04 ! 0
<latexit sha1_base64="+tdFwIZIMY4k5dOmxdQ5TojyDUk=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTK7oRilpwWcE+oI8hk6ZtaOZBckcpQz/Bjb/ixoUibl26829M21lo9cC9HM65l+QeNxRcgWV9Gam5+YXFpfRyZmV1bX3D3NyqqiCSlFVoIAJZd4ligvusAhwEq4eSEc8VrOYOLsd+7Y5JxQP/FoYha3mk5/MupwS05Jj7zSsmgJyXnPxhySkchY7dtnQvtK2m5L0+ECmDe2w5ZtbKWRPgv8ROSBYlKDvmZ7MT0MhjPlBBlGrYVgitmEjgVLBRphkpFhI6ID3W0NQnHlOteHLQCO9ppYO7gdTlA56oPzdi4ik19Fw96RHoq1lvLP7nNSLonrVi7ocRMJ9OH+pGAkOAx+ngDpeMghhqQqjk+q+Y9okkFHSGGR2CPXvyX1LN5+zj3MlNIVu8SOJIox20iw6QjU5REV2jMqogih7QE3pBr8aj8Wy8Ge/T0ZSR7GyjXzA+vgF8npsC</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> +o(1)

<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

In general:

Iterated connectedness
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But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

� = E2 + E4 � p01 � p04 ! 0
<latexit sha1_base64="+tdFwIZIMY4k5dOmxdQ5TojyDUk=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTK7oRilpwWcE+oI8hk6ZtaOZBckcpQz/Bjb/ixoUibl26829M21lo9cC9HM65l+QeNxRcgWV9Gam5+YXFpfRyZmV1bX3D3NyqqiCSlFVoIAJZd4ligvusAhwEq4eSEc8VrOYOLsd+7Y5JxQP/FoYha3mk5/MupwS05Jj7zSsmgJyXnPxhySkchY7dtnQvtK2m5L0+ECmDe2w5ZtbKWRPgv8ROSBYlKDvmZ7MT0MhjPlBBlGrYVgitmEjgVLBRphkpFhI6ID3W0NQnHlOteHLQCO9ppYO7gdTlA56oPzdi4ik19Fw96RHoq1lvLP7nNSLonrVi7ocRMJ9OH+pGAkOAx+ngDpeMghhqQqjk+q+Y9okkFHSGGR2CPXvyX1LN5+zj3MlNIVu8SOJIox20iw6QjU5REV2jMqogih7QE3pBr8aj8Wy8Ge/T0ZSR7GyjXzA+vgF8npsC</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> +o(1)

<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

In general:

connected  
graph

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

+o(1)
<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

Iterated connectedness
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But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

� = E2 + E4 � p01 � p04 ! 0
<latexit sha1_base64="+tdFwIZIMY4k5dOmxdQ5TojyDUk=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTK7oRilpwWcE+oI8hk6ZtaOZBckcpQz/Bjb/ixoUibl26829M21lo9cC9HM65l+QeNxRcgWV9Gam5+YXFpfRyZmV1bX3D3NyqqiCSlFVoIAJZd4ligvusAhwEq4eSEc8VrOYOLsd+7Y5JxQP/FoYha3mk5/MupwS05Jj7zSsmgJyXnPxhySkchY7dtnQvtK2m5L0+ECmDe2w5ZtbKWRPgv8ROSBYlKDvmZ7MT0MhjPlBBlGrYVgitmEjgVLBRphkpFhI6ID3W0NQnHlOteHLQCO9ppYO7gdTlA56oPzdi4ik19Fw96RHoq1lvLP7nNSLonrVi7ocRMJ9OH+pGAkOAx+ngDpeMghhqQqjk+q+Y9okkFHSGGR2CPXvyX1LN5+zj3MlNIVu8SOJIox20iw6QjU5REV2jMqogih7QE3pBr8aj8Wy8Ge/T0ZSR7GyjXzA+vgF8npsC</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> +o(1)

<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

In general:

connected  
graph

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

+o(1)
<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

Iterated connectedness

This relation also holds at the amplitude level with underlying tensor contraction!



!9

But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

� = E2 + E4 � p01 � p04 ! 0
<latexit sha1_base64="+tdFwIZIMY4k5dOmxdQ5TojyDUk=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTK7oRilpwWcE+oI8hk6ZtaOZBckcpQz/Bjb/ixoUibl26829M21lo9cC9HM65l+QeNxRcgWV9Gam5+YXFpfRyZmV1bX3D3NyqqiCSlFVoIAJZd4ligvusAhwEq4eSEc8VrOYOLsd+7Y5JxQP/FoYha3mk5/MupwS05Jj7zSsmgJyXnPxhySkchY7dtnQvtK2m5L0+ECmDe2w5ZtbKWRPgv8ROSBYlKDvmZ7MT0MhjPlBBlGrYVgitmEjgVLBRphkpFhI6ID3W0NQnHlOteHLQCO9ppYO7gdTlA56oPzdi4ik19Fw96RHoq1lvLP7nNSLonrVi7ocRMJ9OH+pGAkOAx+ngDpeMghhqQqjk+q+Y9okkFHSGGR2CPXvyX1LN5+zj3MlNIVu8SOJIox20iw6QjU5REV2jMqogih7QE3pBr8aj8Wy8Ge/T0ZSR7GyjXzA+vgF8npsC</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> +o(1)

<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

In general:

We can then iterate the argument for the two smaller graphs…

connected  
graph

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

+o(1)
<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

Iterated connectedness

This relation also holds at the amplitude level with underlying tensor contraction!
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But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

� = E2 + E4 � p01 � p04 ! 0
<latexit sha1_base64="+tdFwIZIMY4k5dOmxdQ5TojyDUk=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTK7oRilpwWcE+oI8hk6ZtaOZBckcpQz/Bjb/ixoUibl26829M21lo9cC9HM65l+QeNxRcgWV9Gam5+YXFpfRyZmV1bX3D3NyqqiCSlFVoIAJZd4ligvusAhwEq4eSEc8VrOYOLsd+7Y5JxQP/FoYha3mk5/MupwS05Jj7zSsmgJyXnPxhySkchY7dtnQvtK2m5L0+ECmDe2w5ZtbKWRPgv8ROSBYlKDvmZ7MT0MhjPlBBlGrYVgitmEjgVLBRphkpFhI6ID3W0NQnHlOteHLQCO9ppYO7gdTlA56oPzdi4ik19Fw96RHoq1lvLP7nNSLonrVi7ocRMJ9OH+pGAkOAx+ngDpeMghhqQqjk+q+Y9okkFHSGGR2CPXvyX1LN5+zj3MlNIVu8SOJIox20iw6QjU5REV2jMqogih7QE3pBr8aj8Wy8Ge/T0ZSR7GyjXzA+vgF8npsC</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> +o(1)

<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

In general:

We can then iterate the argument for the two smaller graphs…

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

connected  
graph

connected  
graph

connected  
graph

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

+o(1)
<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

Iterated connectedness

This relation also holds at the amplitude level with underlying tensor contraction!
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But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

� = E2 + E4 � p01 � p04 ! 0
<latexit sha1_base64="+tdFwIZIMY4k5dOmxdQ5TojyDUk=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTK7oRilpwWcE+oI8hk6ZtaOZBckcpQz/Bjb/ixoUibl26829M21lo9cC9HM65l+QeNxRcgWV9Gam5+YXFpfRyZmV1bX3D3NyqqiCSlFVoIAJZd4ligvusAhwEq4eSEc8VrOYOLsd+7Y5JxQP/FoYha3mk5/MupwS05Jj7zSsmgJyXnPxhySkchY7dtnQvtK2m5L0+ECmDe2w5ZtbKWRPgv8ROSBYlKDvmZ7MT0MhjPlBBlGrYVgitmEjgVLBRphkpFhI6ID3W0NQnHlOteHLQCO9ppYO7gdTlA56oPzdi4ik19Fw96RHoq1lvLP7nNSLonrVi7ocRMJ9OH+pGAkOAx+ngDpeMghhqQqjk+q+Y9okkFHSGGR2CPXvyX1LN5+zj3MlNIVu8SOJIox20iw6QjU5REV2jMqogih7QE3pBr8aj8Wy8Ge/T0ZSR7GyjXzA+vgF8npsC</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> +o(1)

<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

In general:

We can then iterate the argument for the two smaller graphs…

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

connected  
graph

connected  
graph

connected  
graph

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

+o(1)
<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

=
in

�n
<latexit sha1_base64="/xlTUCG/wkUeV1O/QgEsjszpsFs=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJvKAboagLlxXsBZpYJtOTduhkEmYmQgkFX8WNC0Xc+hzufBunbRba+sPAx3/O4Zz5g4QzpR3n2yosLC4trxRXS2vrG5tb9vZOQ8WppFCnMY9lKyAKOBNQ10xzaCUSSBRwaAaD63G9+QhSsVjc62ECfkR6goWMEm2sjr136YWS0Iw9iFHm3QDXxFDHLjsVZyI8D24OZZSr1rG/vG5M0wiEppwo1XadRPsZkZpRDqOSlypICB2QHrQNChKB8rPJ+SN8aJwuDmNpntB44v6eyEik1DAKTGdEdF/N1sbmf7V2qsMLP2MiSTUIOl0UphzrGI+zwF0mgWo+NECoZOZWTPvExKFNYiUTgjv75XloHFfck8rZ3Wm5epXHUUT76AAdIRedoyq6RTVURxRl6Bm9ojfryXqx3q2PaWvBymd20R9Znz+k5JXw</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> . . .

<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit> ⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

+o(�1�n)
<latexit sha1_base64="8hRcIywUiO4Ir4uU6X5rHaB+nFA=">AAAB+XicbVDLSsNAFJ3UV62vqEs3wSJUxJL4QJdFXbisYB/QxjKZ3rRDJzNhZlIooX/ixoUibv0Td/6N0zYLbT1w4XDOvdx7TxAzqrTrflu5peWV1bX8emFjc2t7x97dqyuRSAI1IpiQzQArYJRDTVPNoBlLwFHAoBEMbid+YwhSUcEf9SgGP8I9TkNKsDZSx7ZPRKl9B0zjp9Q75ePjjl10y+4UziLxMlJEGaod+6vdFSSJgGvCsFItz421n2KpKWEwLrQTBTEmA9yDlqEcR6D8dHr52DkyStcJhTTFtTNVf0+kOFJqFAWmM8K6r+a9ifif10p0eO2nlMeJBk5mi8KEOVo4kxicLpVANBsZgomk5laH9LHERJuwCiYEb/7lRVI/K3vn5cuHi2LlJosjjw7QISohD12hCrpHVVRDBA3RM3pFb1ZqvVjv1sesNWdlM/voD6zPHw4vkqU=</latexit>

Iterated connectedness

This relation also holds at the amplitude level with underlying tensor contraction!



!9

But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

� = E2 + E4 � p01 � p04 ! 0
<latexit sha1_base64="+tdFwIZIMY4k5dOmxdQ5TojyDUk=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTK7oRilpwWcE+oI8hk6ZtaOZBckcpQz/Bjb/ixoUibl26829M21lo9cC9HM65l+QeNxRcgWV9Gam5+YXFpfRyZmV1bX3D3NyqqiCSlFVoIAJZd4ligvusAhwEq4eSEc8VrOYOLsd+7Y5JxQP/FoYha3mk5/MupwS05Jj7zSsmgJyXnPxhySkchY7dtnQvtK2m5L0+ECmDe2w5ZtbKWRPgv8ROSBYlKDvmZ7MT0MhjPlBBlGrYVgitmEjgVLBRphkpFhI6ID3W0NQnHlOteHLQCO9ppYO7gdTlA56oPzdi4ik19Fw96RHoq1lvLP7nNSLonrVi7ocRMJ9OH+pGAkOAx+ngDpeMghhqQqjk+q+Y9okkFHSGGR2CPXvyX1LN5+zj3MlNIVu8SOJIox20iw6QjU5REV2jMqogih7QE3pBr8aj8Wy8Ge/T0ZSR7GyjXzA+vgF8npsC</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> +o(1)

<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

In general:

We can then iterate the argument for the two smaller graphs…

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

connected  
graph

connected  
graph

connected  
graph

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

+o(1)
<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

=
in

�n
<latexit sha1_base64="/xlTUCG/wkUeV1O/QgEsjszpsFs=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJvKAboagLlxXsBZpYJtOTduhkEmYmQgkFX8WNC0Xc+hzufBunbRba+sPAx3/O4Zz5g4QzpR3n2yosLC4trxRXS2vrG5tb9vZOQ8WppFCnMY9lKyAKOBNQ10xzaCUSSBRwaAaD63G9+QhSsVjc62ECfkR6goWMEm2sjr136YWS0Iw9iFHm3QDXxFDHLjsVZyI8D24OZZSr1rG/vG5M0wiEppwo1XadRPsZkZpRDqOSlypICB2QHrQNChKB8rPJ+SN8aJwuDmNpntB44v6eyEik1DAKTGdEdF/N1sbmf7V2qsMLP2MiSTUIOl0UphzrGI+zwF0mgWo+NECoZOZWTPvExKFNYiUTgjv75XloHFfck8rZ3Wm5epXHUUT76AAdIRedoyq6RTVURxRl6Bm9ojfryXqx3q2PaWvBymd20R9Znz+k5JXw</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> . . .

<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit> ⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

+o(�1�n)
<latexit sha1_base64="8hRcIywUiO4Ir4uU6X5rHaB+nFA=">AAAB+XicbVDLSsNAFJ3UV62vqEs3wSJUxJL4QJdFXbisYB/QxjKZ3rRDJzNhZlIooX/ixoUibv0Td/6N0zYLbT1w4XDOvdx7TxAzqrTrflu5peWV1bX8emFjc2t7x97dqyuRSAI1IpiQzQArYJRDTVPNoBlLwFHAoBEMbid+YwhSUcEf9SgGP8I9TkNKsDZSx7ZPRKl9B0zjp9Q75ePjjl10y+4UziLxMlJEGaod+6vdFSSJgGvCsFItz421n2KpKWEwLrQTBTEmA9yDlqEcR6D8dHr52DkyStcJhTTFtTNVf0+kOFJqFAWmM8K6r+a9ifif10p0eO2nlMeJBk5mi8KEOVo4kxicLpVANBsZgomk5laH9LHERJuwCiYEb/7lRVI/K3vn5cuHi2LlJosjjw7QISohD12hCrpHVVRDBA3RM3pFb1ZqvVjv1sesNWdlM/voD6zPHw4vkqU=</latexit>

We can also reverse the argument…

Iterated connectedness

This relation also holds at the amplitude level with underlying tensor contraction!
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But how does the integrand behave at the location of a threshold? 

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

� = E2 + E4 � p01 � p04 ! 0
<latexit sha1_base64="+tdFwIZIMY4k5dOmxdQ5TojyDUk=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUxDJTK7oRilpwWcE+oI8hk6ZtaOZBckcpQz/Bjb/ixoUibl26829M21lo9cC9HM65l+QeNxRcgWV9Gam5+YXFpfRyZmV1bX3D3NyqqiCSlFVoIAJZd4ligvusAhwEq4eSEc8VrOYOLsd+7Y5JxQP/FoYha3mk5/MupwS05Jj7zSsmgJyXnPxhySkchY7dtnQvtK2m5L0+ECmDe2w5ZtbKWRPgv8ROSBYlKDvmZ7MT0MhjPlBBlGrYVgitmEjgVLBRphkpFhI6ID3W0NQnHlOteHLQCO9ppYO7gdTlA56oPzdi4ik19Fw96RHoq1lvLP7nNSLonrVi7ocRMJ9OH+pGAkOAx+ngDpeMghhqQqjk+q+Y9okkFHSGGR2CPXvyX1LN5+zj3MlNIVu8SOJIox20iw6QjU5REV2jMqogih7QE3pBr8aj8Wy8Ge/T0ZSR7GyjXzA+vgF8npsC</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e2
<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42X</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> +o(1)

<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

In general:

We can then iterate the argument for the two smaller graphs…

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

connected  
graph

connected  
graph

connected  
graph

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

=<latexit sha1_base64="wmqm1Zp1A2MDDclPjP9nODsI2BA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKez6QC9C0IvHBMwDkiXMTjrJmNnZZWZWCEu+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K4gF18Z1v53cyura+kZ+s7C1vbO7V9w/aOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDf1m0+oNI/kgxnH6Id0IHmfM2qsVLvpFktu2Z2BLBMvIyXIUO0Wvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6dkBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0r/2UyzgxKNl8UT8RxERk+jXpcYXMiLEllClubyVsSBVlxmZTsCF4iy8vk8ZZ2TsvX9YuSpXbLI48HMExnIIHV1CBe6hCHRggPMMrvDmPzovz7nzMW3NONnMIf+B8/gCPEYzI</latexit>

i

�
<latexit sha1_base64="Mvhb/jIbDi4TKsKlyQnlo3t5fsM=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69BIvgqSR+oMeiHjxWsB/QlLLZTtqlm03Y3RRKyD/x4kERr/4Tb/4bt20OWn0w8Hhvhpl5QcKZ0q77ZZVWVtfWN8qbla3tnd09e/+gpeJUUmzSmMeyExCFnAlsaqY5dhKJJAo4toPx7cxvT1AqFotHPU2wF5GhYCGjRBupb9t+KAnNWJ75d8g1yft21a25czh/iVeQKhRo9O1PfxDTNEKhKSdKdT030b2MSM0ox7zipwoTQsdkiF1DBYlQ9bL55blzYpSBE8bSlNDOXP05kZFIqWkUmM6I6JFa9mbif1431eF1L2MiSTUKulgUptzRsTOLwRkwiVTzqSGESmZudeiImCi0CatiQvCWX/5LWmc177x2+XBRrd8UcZThCI7hFDy4gjrcQwOaQGECT/ACr1ZmPVtv1vuitWQVM4fwC9bHNwMuk+k=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit> on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

+o(1)
<latexit sha1_base64="qefT2LmBJTVub9M3j7H/05SGhCM=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahIpRdP9Bj0YvHCm5baJeSTbNtaDZZkqxQlv4GLx4U8eoP8ua/MW33oK0PBh7vzTAzL0w408Z1v53Cyura+kZxs7S1vbO7V94/aGqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6G7qt56o0kyKRzNOaBDjgWARI9hYyT+TVe+0V664NXcGtEy8nFQgR6NX/ur2JUljKgzhWOuO5yYmyLAyjHA6KXVTTRNMRnhAO5YKHFMdZLNjJ+jEKn0USWVLGDRTf09kONZ6HIe2M8ZmqBe9qfif10lNdBNkTCSpoYLMF0UpR0ai6eeozxQlho8twUQxeysiQ6wwMTafkg3BW3x5mTTPa95F7erhslK/zeMowhEcQxU8uIY63EMDfCDA4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gB3QY3P</latexit>

=
in

�n
<latexit sha1_base64="/xlTUCG/wkUeV1O/QgEsjszpsFs=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJvKAboagLlxXsBZpYJtOTduhkEmYmQgkFX8WNC0Xc+hzufBunbRba+sPAx3/O4Zz5g4QzpR3n2yosLC4trxRXS2vrG5tb9vZOQ8WppFCnMY9lKyAKOBNQ10xzaCUSSBRwaAaD63G9+QhSsVjc62ECfkR6goWMEm2sjr136YWS0Iw9iFHm3QDXxFDHLjsVZyI8D24OZZSr1rG/vG5M0wiEppwo1XadRPsZkZpRDqOSlypICB2QHrQNChKB8rPJ+SN8aJwuDmNpntB44v6eyEik1DAKTGdEdF/N1sbmf7V2qsMLP2MiSTUIOl0UphzrGI+zwF0mgWo+NECoZOZWTPvExKFNYiUTgjv75XloHFfck8rZ3Wm5epXHUUT76AAdIRedoyq6RTVURxRl6Bm9ojfryXqx3q2PaWvBymd20R9Znz+k5JXw</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit> . . .

<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit> ⇥
<latexit sha1_base64="2Qi5nftDUoHdih6d4NFBOHKETzY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idzCZjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5BGnBK3U7CKPmemVK17Vm8FdJn5OKpCj3it/dfuKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSR2SZDNrp24J1bpu5HStiS6M/X3REZiY8ZxaDtjgkOz6E3F/7xOitF1kHGZpMgknS+KUuGicqevu32uGUUxtoRQze2tLh0STSjagEo2BH/x5WXSPKv659XL+4tK7SaPowhHcAyn4MMV1OAO6tAACo/wDK/w5ijnxXl3PuatBSefOYQ/cD5/ALhvjzs=</latexit>

connected  
graph

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

�����
<latexit sha1_base64="BBQhdIAuGvm0LYUU+tVhynBXxS0=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI8hXjxGMA9IljA7md2MmZ1ZZmaFsOYfvHhQxKv/482/cZLsQRMLGoqqbrq7goQzbVz32ymsrK6tbxQ3S1vbO7t75f2DlpapIrRJJJeqE2BNORO0aZjhtJMoiuOA03Ywupn67UeqNJPi3owT6sc4EixkBBsrtXp1FkVP/XLFrbozoGXi5aQCORr98ldvIEkaU2EIx1p3PTcxfoaVYYTTSamXappgMsIR7VoqcEy1n82unaATqwxQKJUtYdBM/T2R4VjrcRzYzhiboV70puJ/Xjc14bWfMZGkhgoyXxSmHBmJpq+jAVOUGD62BBPF7K2IDLHCxNiASjYEb/HlZdI6q3rn1cu7i0qtnsdRhCM4hlPw4ApqcAsNaAKBB3iGV3hzpPPivDsf89aCk88cwh84nz9zaY8O</latexit>

on-shell
externals

<latexit sha1_base64="N3xEbdSQaYI6UzpSul0fZD22D/4=">AAACF3icbVDJSgNBEO1xjXGLevTSGAQvhhkX9Bj04jGCWSATQk+nkjTp6Rm6a8QwzF948Ve8eFDEq978GzvLQRMfFDzeq6KqXhBLYdB1v52FxaXlldXcWn59Y3Nru7CzWzNRojlUeSQj3QiYASkUVFGghEasgYWBhHowuB759XvQRkTqDocxtELWU6IrOEMrtQsl3ySBQcYHqY/wgGmkjk0fpMyo79OJZAu0YtJkWbtQdEvuGHSeeFNSJFNU2oUvvxPxJASFXDJjmp4bYytlGgWXkOX9xEBst7MeNC1VLATTSsd/ZfTQKh3ajbQthXSs/p5IWWjMMAxsZ8iwb2a9kfif10ywe9lKhYoTBMUni7qJpBjRUUi0IzRwlENLGNfC3kp5n2nGbRAmb0PwZl+eJ7WTkndaOr89K5avpnHkyD45IEfEIxekTG5IhVQJJ4/kmbySN+fJeXHenY9J64Izndkjf+B8/gBljaFU</latexit>

+o(�1�n)
<latexit sha1_base64="8hRcIywUiO4Ir4uU6X5rHaB+nFA=">AAAB+XicbVDLSsNAFJ3UV62vqEs3wSJUxJL4QJdFXbisYB/QxjKZ3rRDJzNhZlIooX/ixoUibv0Td/6N0zYLbT1w4XDOvdx7TxAzqrTrflu5peWV1bX8emFjc2t7x97dqyuRSAI1IpiQzQArYJRDTVPNoBlLwFHAoBEMbid+YwhSUcEf9SgGP8I9TkNKsDZSx7ZPRKl9B0zjp9Q75ePjjl10y+4UziLxMlJEGaod+6vdFSSJgGvCsFItz421n2KpKWEwLrQTBTEmA9yDlqEcR6D8dHr52DkyStcJhTTFtTNVf0+kOFJqFAWmM8K6r+a9ifif10p0eO2nlMeJBk5mi8KEOVo4kxicLpVANBsZgomk5laH9LHERJuwCiYEb/7lRVI/K3vn5cuHi2LlJosjjw7QISohD12hCrpHVVRDBA3RM3pFb1ZqvVjv1sesNWdlM/voD6zPHw4vkqU=</latexit>

We can also reverse the argument…

A set of n thresholds leads to a ��n scaling only if the corresponding cuts

divide the graph in exactly n+ 1 connected components and not more
<latexit sha1_base64="GFNaNENKWe7FaKumwDwTbPky+ZM="></latexit>

Iterated connectedness

This relation also holds at the amplitude level with underlying tensor contraction!
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Steinmann relations and unitarity cuts: consider the box diagram

I(s, t) =
<latexit sha1_base64="ZmytgIVW2hRLNcwTexmyBJUAEow=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BItQQUriB3oRil70VsF+QBvKZrtpl242YXcilNAf4cWDIl79Pd78N27bHLT1wcDjvRlm5vmx4Bod59vKLS2vrK7l1wsbm1vbO8XdvYaOEkVZnUYiUi2faCa4ZHXkKFgrVoyEvmBNf3g78ZtPTGkeyUccxcwLSV/ygFOCRmrel/UJHl93iyWn4kxhLxI3IyXIUOsWvzq9iCYhk0gF0brtOjF6KVHIqWDjQifRLCZ0SPqsbagkIdNeOj13bB8ZpWcHkTIl0Z6qvydSEmo9Cn3TGRIc6HlvIv7ntRMMrryUyzhBJulsUZAIGyN78rvd44pRFCNDCFXc3GrTAVGEokmoYEJw519eJI3TintWuXg4L1VvsjjycACHUAYXLqEKd1CDOlAYwjO8wpsVWy/Wu/Uxa81Z2cw+/IH1+QP8x46x</latexit>

discsdisct I(s, t) = 0
<latexit sha1_base64="54wzonkp8LLE74/Au/zSBjLZ3Ek=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiBGCGHGBb0IQS96i2AWyAxDT08nadKz0F0jhiGf4MVf8eJBEa8evfk3dpZDTHxQ8Pq9KrrqebHgCkzzx8gsLC4tr2RXc2vrG5tb+e2duooSSVmNRiKSTY8oJnjIasBBsGYsGQk8wRpe73roNx6YVDwK76EfMycgnZC3OSWgJTd/aAN7hNTnig5chadfgO0Svi2qEhxdmm6+YJbNEfA8sSakgCaouvlv249oErAQqCBKtSwzBiclEjgVbJCzE8ViQnukw1qahiRgyklHBw3wgVZ83I6krhDwSJ2eSEmgVD/wdGdAoKtmvaH4n9dKoH3hpDyME2AhHX/UTgSGCA/TwT6XjILoa0Ko5HpXTLtEEgo6w5wOwZo9eZ7Uj8vWSfns7rRQuZrEkUV7aB8VkYXOUQXdoCqqIYqe0At6Q+/Gs/FqfBif49aMMZnZRX9gfP0CvQmcVw==</latexit>

Steinmann relations

discuI(s, t) = 0
<latexit sha1_base64="8UUT405jdzlXC2grHRrw4jbM4GI=">AAAB/3icbVDJSgNBEO2JW4zbqODFS2MQIkiYcUEvQtCL3iKYBZJh6OnpJE16FrprxDDm4K948aCIV3/Dm39jJ5mDJj4oeLxXRVU9LxZcgWV9G7m5+YXFpfxyYWV1bX3D3NyqqyiRlNVoJCLZ9IhigoesBhwEa8aSkcATrOH1r0Z+455JxaPwDgYxcwLSDXmHUwJacs2dNrAHSH2u6NBN8E1JHcLBheWaRatsjYFniZ2RIspQdc2vth/RJGAhUEGUatlWDE5KJHAq2LDQThSLCe2TLmtpGpKAKScd3z/E+1rxcSeSukLAY/X3REoCpQaBpzsDAj017Y3E/7xWAp1zJ+VhnAAL6WRRJxEYIjwKA/tcMgpioAmhkutbMe0RSSjoyAo6BHv65VlSPyrbx+XT25Ni5TKLI4920R4qIRudoQq6RlVUQxQ9omf0it6MJ+PFeDc+Jq05I5vZRn9gfP4A3ouVWA==</latexit>

Steinmann relations and Unitarity cuts

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)
Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Abreu, Britto, Duhr, Gardi

arXiv:2010.01068 (2014)
Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)
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We can see them as a consequence of the absence of crossed cuts

Steinmann relations and unitarity cuts: consider the box diagram

I(s, t) =
<latexit sha1_base64="ZmytgIVW2hRLNcwTexmyBJUAEow=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BItQQUriB3oRil70VsF+QBvKZrtpl242YXcilNAf4cWDIl79Pd78N27bHLT1wcDjvRlm5vmx4Bod59vKLS2vrK7l1wsbm1vbO8XdvYaOEkVZnUYiUi2faCa4ZHXkKFgrVoyEvmBNf3g78ZtPTGkeyUccxcwLSV/ygFOCRmrel/UJHl93iyWn4kxhLxI3IyXIUOsWvzq9iCYhk0gF0brtOjF6KVHIqWDjQifRLCZ0SPqsbagkIdNeOj13bB8ZpWcHkTIl0Z6qvydSEmo9Cn3TGRIc6HlvIv7ntRMMrryUyzhBJulsUZAIGyN78rvd44pRFCNDCFXc3GrTAVGEokmoYEJw519eJI3TintWuXg4L1VvsjjycACHUAYXLqEKd1CDOlAYwjO8wpsVWy/Wu/Uxa81Z2cw+/IH1+QP8x46x</latexit>

discsdisct I(s, t) = 0
<latexit sha1_base64="54wzonkp8LLE74/Au/zSBjLZ3Ek=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiBGCGHGBb0IQS96i2AWyAxDT08nadKz0F0jhiGf4MVf8eJBEa8evfk3dpZDTHxQ8Pq9KrrqebHgCkzzx8gsLC4tr2RXc2vrG5tb+e2duooSSVmNRiKSTY8oJnjIasBBsGYsGQk8wRpe73roNx6YVDwK76EfMycgnZC3OSWgJTd/aAN7hNTnig5chadfgO0Svi2qEhxdmm6+YJbNEfA8sSakgCaouvlv249oErAQqCBKtSwzBiclEjgVbJCzE8ViQnukw1qahiRgyklHBw3wgVZ83I6krhDwSJ2eSEmgVD/wdGdAoKtmvaH4n9dKoH3hpDyME2AhHX/UTgSGCA/TwT6XjILoa0Ko5HpXTLtEEgo6w5wOwZo9eZ7Uj8vWSfns7rRQuZrEkUV7aB8VkYXOUQXdoCqqIYqe0At6Q+/Gs/FqfBif49aMMZnZRX9gfP0CvQmcVw==</latexit>

Steinmann relations

discuI(s, t) = 0
<latexit sha1_base64="8UUT405jdzlXC2grHRrw4jbM4GI=">AAAB/3icbVDJSgNBEO2JW4zbqODFS2MQIkiYcUEvQtCL3iKYBZJh6OnpJE16FrprxDDm4K948aCIV3/Dm39jJ5mDJj4oeLxXRVU9LxZcgWV9G7m5+YXFpfxyYWV1bX3D3NyqqyiRlNVoJCLZ9IhigoesBhwEa8aSkcATrOH1r0Z+455JxaPwDgYxcwLSDXmHUwJacs2dNrAHSH2u6NBN8E1JHcLBheWaRatsjYFniZ2RIspQdc2vth/RJGAhUEGUatlWDE5KJHAq2LDQThSLCe2TLmtpGpKAKScd3z/E+1rxcSeSukLAY/X3REoCpQaBpzsDAj017Y3E/7xWAp1zJ+VhnAAL6WRRJxEYIjwKA/tcMgpioAmhkutbMe0RSSjoyAo6BHv65VlSPyrbx+XT25Ni5TKLI4920R4qIRudoQq6RlVUQxQ9omf0it6MJ+PFeDc+Jq05I5vZRn9gfP4A3ouVWA==</latexit>

Steinmann relations and Unitarity cuts

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)
Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Abreu, Britto, Duhr, Gardi

arXiv:2010.01068 (2014)
Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)
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We can see them as a consequence of the absence of crossed cuts

Steinmann relations and unitarity cuts: consider the box diagram

I(s, t) =
<latexit sha1_base64="ZmytgIVW2hRLNcwTexmyBJUAEow=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BItQQUriB3oRil70VsF+QBvKZrtpl242YXcilNAf4cWDIl79Pd78N27bHLT1wcDjvRlm5vmx4Bod59vKLS2vrK7l1wsbm1vbO8XdvYaOEkVZnUYiUi2faCa4ZHXkKFgrVoyEvmBNf3g78ZtPTGkeyUccxcwLSV/ygFOCRmrel/UJHl93iyWn4kxhLxI3IyXIUOsWvzq9iCYhk0gF0brtOjF6KVHIqWDjQifRLCZ0SPqsbagkIdNeOj13bB8ZpWcHkTIl0Z6qvydSEmo9Cn3TGRIc6HlvIv7ntRMMrryUyzhBJulsUZAIGyN78rvd44pRFCNDCFXc3GrTAVGEokmoYEJw519eJI3TintWuXg4L1VvsjjycACHUAYXLqEKd1CDOlAYwjO8wpsVWy/Wu/Uxa81Z2cw+/IH1+QP8x46x</latexit>

discsdisct I(s, t) = 0
<latexit sha1_base64="54wzonkp8LLE74/Au/zSBjLZ3Ek=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiBGCGHGBb0IQS96i2AWyAxDT08nadKz0F0jhiGf4MVf8eJBEa8evfk3dpZDTHxQ8Pq9KrrqebHgCkzzx8gsLC4tr2RXc2vrG5tb+e2duooSSVmNRiKSTY8oJnjIasBBsGYsGQk8wRpe73roNx6YVDwK76EfMycgnZC3OSWgJTd/aAN7hNTnig5chadfgO0Svi2qEhxdmm6+YJbNEfA8sSakgCaouvlv249oErAQqCBKtSwzBiclEjgVbJCzE8ViQnukw1qahiRgyklHBw3wgVZ83I6krhDwSJ2eSEmgVD/wdGdAoKtmvaH4n9dKoH3hpDyME2AhHX/UTgSGCA/TwT6XjILoa0Ko5HpXTLtEEgo6w5wOwZo9eZ7Uj8vWSfns7rRQuZrEkUV7aB8VkYXOUQXdoCqqIYqe0At6Q+/Gs/FqfBif49aMMZnZRX9gfP0CvQmcVw==</latexit>

Steinmann relations

discuI(s, t) = 0
<latexit sha1_base64="8UUT405jdzlXC2grHRrw4jbM4GI=">AAAB/3icbVDJSgNBEO2JW4zbqODFS2MQIkiYcUEvQtCL3iKYBZJh6OnpJE16FrprxDDm4K948aCIV3/Dm39jJ5mDJj4oeLxXRVU9LxZcgWV9G7m5+YXFpfxyYWV1bX3D3NyqqyiRlNVoJCLZ9IhigoesBhwEa8aSkcATrOH1r0Z+455JxaPwDgYxcwLSDXmHUwJacs2dNrAHSH2u6NBN8E1JHcLBheWaRatsjYFniZ2RIspQdc2vth/RJGAhUEGUatlWDE5KJHAq2LDQThSLCe2TLmtpGpKAKScd3z/E+1rxcSeSukLAY/X3REoCpQaBpzsDAj017Y3E/7xWAp1zJ+VhnAAL6WRRJxEYIjwKA/tcMgpioAmhkutbMe0RSSjoyAo6BHv65VlSPyrbx+XT25Ni5TKLI4920R4qIRudoQq6RlVUQxQ9omf0it6MJ+PFeDc+Jq05I5vZRn9gfP4A3ouVWA==</latexit>

s-
ch

an
ne

l

t-channel

discsdisct I(s, t) 6= 0
<latexit sha1_base64="vtPzsLC1WEsEh6WyWMYk+0nmZG0=">AAACFHicbVA9SwNBEN2LXzF+RS1tFoMQMYQ7P9BStNFOwWggF8LeZpIs2ds7d+fEcORH2PhXbCwUsbWw89+4iSmi8cHA2/dm2JkXxFIYdN0vJzM1PTM7l53PLSwuLa/kV9euTZRoDhUeyUhXA2ZACgUVFCihGmtgYSDhJuieDvybO9BGROoKezHUQ9ZWoiU4Qys18js+wj2mTWF4v2Ho+AupX6LnRVPCbV/BLXUb+YJbdoegk8QbkQIZ4aKR//SbEU9CUMglM6bmuTHWU6ZRcAn9nJ8YiBnvsjbULFUsBFNPh0f16ZZVmrQVaVsK6VAdn0hZaEwvDGxnyLBj/noD8T+vlmDrqJ4KFScIiv981EokxYgOEqJNoYGj7FnCuBZ2V8o7TDOONsecDcH7e/Ikud4te3vlg8v9wvHJKI4s2SCbpEg8ckiOyRm5IBXCyQN5Ii/k1Xl0np035/2nNeOMZtbJLzgf39lKngI=</latexit>

Would imply the existence of 
crossed thresholds

S \ S0 6= ;, S 6⇢ S0, S0 6⇢ S
<latexit sha1_base64="WZwblc96hjlZRLmq6I+gsAMVc3U=">AAACJXicbVDLSgMxFM34tr6qLt0Ei9SFlBkf6MKF6MalUvuATimZ9LYNZjJjckcoxZ9x46+4caGI4MpfMZ3OwrYeCJyccy7JPUEshUHX/XZmZufmFxaXlnMrq2vrG/nNraqJEs2hwiMZ6XrADEihoIICJdRjDSwMJNSC+6uhX3sEbUSk7rAfQzNkXSU6gjO0Uit/XvY5i2m56Ct4oD6EMfYN4AH1adlXEfomCezdBlKpOKa18gW35Kag08TLSIFkuGnlP/x2xJMQFHLJjGl4bozNAdMouISnnJ8YiBm/Z11oWKpYCKY5SLd8ontWadNOpO1RSFP178SAhcb0w8AmQ4Y9M+kNxf+8RoKds+ZAqDhBUHz0UCeRFCM6rIy2hQaOsm8J41rYv1LeY5pxtMXmbAne5MrTpHpY8o5KJ7fHhYvLrI4lskN2yT7xyCm5INfkhlQIJ8/klbyTD+fFeXM+na9RdMbJZrbJGJyfXxGmo8Y=</latexit>

Steinmann relations and Unitarity cuts

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)
Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Abreu, Britto, Duhr, Gardi

arXiv:2010.01068 (2014)
Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)
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We can see them as a consequence of the absence of crossed cuts

Steinmann relations and unitarity cuts: consider the box diagram

I(s, t) =
<latexit sha1_base64="ZmytgIVW2hRLNcwTexmyBJUAEow=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BItQQUriB3oRil70VsF+QBvKZrtpl242YXcilNAf4cWDIl79Pd78N27bHLT1wcDjvRlm5vmx4Bod59vKLS2vrK7l1wsbm1vbO8XdvYaOEkVZnUYiUi2faCa4ZHXkKFgrVoyEvmBNf3g78ZtPTGkeyUccxcwLSV/ygFOCRmrel/UJHl93iyWn4kxhLxI3IyXIUOsWvzq9iCYhk0gF0brtOjF6KVHIqWDjQifRLCZ0SPqsbagkIdNeOj13bB8ZpWcHkTIl0Z6qvydSEmo9Cn3TGRIc6HlvIv7ntRMMrryUyzhBJulsUZAIGyN78rvd44pRFCNDCFXc3GrTAVGEokmoYEJw519eJI3TintWuXg4L1VvsjjycACHUAYXLqEKd1CDOlAYwjO8wpsVWy/Wu/Uxa81Z2cw+/IH1+QP8x46x</latexit>

discsdisct I(s, t) = 0
<latexit sha1_base64="54wzonkp8LLE74/Au/zSBjLZ3Ek=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiBGCGHGBb0IQS96i2AWyAxDT08nadKz0F0jhiGf4MVf8eJBEa8evfk3dpZDTHxQ8Pq9KrrqebHgCkzzx8gsLC4tr2RXc2vrG5tb+e2duooSSVmNRiKSTY8oJnjIasBBsGYsGQk8wRpe73roNx6YVDwK76EfMycgnZC3OSWgJTd/aAN7hNTnig5chadfgO0Svi2qEhxdmm6+YJbNEfA8sSakgCaouvlv249oErAQqCBKtSwzBiclEjgVbJCzE8ViQnukw1qahiRgyklHBw3wgVZ83I6krhDwSJ2eSEmgVD/wdGdAoKtmvaH4n9dKoH3hpDyME2AhHX/UTgSGCA/TwT6XjILoa0Ko5HpXTLtEEgo6w5wOwZo9eZ7Uj8vWSfns7rRQuZrEkUV7aB8VkYXOUQXdoCqqIYqe0At6Q+/Gs/FqfBif49aMMZnZRX9gfP0CvQmcVw==</latexit>

Steinmann relations

discuI(s, t) = 0
<latexit sha1_base64="8UUT405jdzlXC2grHRrw4jbM4GI=">AAAB/3icbVDJSgNBEO2JW4zbqODFS2MQIkiYcUEvQtCL3iKYBZJh6OnpJE16FrprxDDm4K948aCIV3/Dm39jJ5mDJj4oeLxXRVU9LxZcgWV9G7m5+YXFpfxyYWV1bX3D3NyqqyiRlNVoJCLZ9IhigoesBhwEa8aSkcATrOH1r0Z+455JxaPwDgYxcwLSDXmHUwJacs2dNrAHSH2u6NBN8E1JHcLBheWaRatsjYFniZ2RIspQdc2vth/RJGAhUEGUatlWDE5KJHAq2LDQThSLCe2TLmtpGpKAKScd3z/E+1rxcSeSukLAY/X3REoCpQaBpzsDAj017Y3E/7xWAp1zJ+VhnAAL6WRRJxEYIjwKA/tcMgpioAmhkutbMe0RSSjoyAo6BHv65VlSPyrbx+XT25Ni5TKLI4920R4qIRudoQq6RlVUQxQ9omf0it6MJ+PFeDc+Jq05I5vZRn9gfP4A3ouVWA==</latexit>

s-
ch

an
ne

l

t-channel

discsdisct I(s, t) 6= 0
<latexit sha1_base64="vtPzsLC1WEsEh6WyWMYk+0nmZG0=">AAACFHicbVA9SwNBEN2LXzF+RS1tFoMQMYQ7P9BStNFOwWggF8LeZpIs2ds7d+fEcORH2PhXbCwUsbWw89+4iSmi8cHA2/dm2JkXxFIYdN0vJzM1PTM7l53PLSwuLa/kV9euTZRoDhUeyUhXA2ZACgUVFCihGmtgYSDhJuieDvybO9BGROoKezHUQ9ZWoiU4Qys18js+wj2mTWF4v2Ho+AupX6LnRVPCbV/BLXUb+YJbdoegk8QbkQIZ4aKR//SbEU9CUMglM6bmuTHWU6ZRcAn9nJ8YiBnvsjbULFUsBFNPh0f16ZZVmrQVaVsK6VAdn0hZaEwvDGxnyLBj/noD8T+vlmDrqJ4KFScIiv981EokxYgOEqJNoYGj7FnCuBZ2V8o7TDOONsecDcH7e/Ikud4te3vlg8v9wvHJKI4s2SCbpEg8ckiOyRm5IBXCyQN5Ii/k1Xl0np035/2nNeOMZtbJLzgf39lKngI=</latexit>

Would imply the existence of 
crossed thresholds

S \ S0 6= ;, S 6⇢ S0, S0 6⇢ S
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discuI(s, t) 6= 0
<latexit sha1_base64="LCdbIBKFhmkv6O7LI6goN7Aapc8=">AAACA3icbVBNS8NAEN34bf2KetPLYhEqSEn8QI+iF70pWFtoQ9hsp+3iZhN3J2IJBS/+FS8eFPHqn/Dmv3Fbe9Dqg4HHezPMzItSKQx63qczNj4xOTU9M1uYm19YXHKXV65MkmkOFZ7IRNciZkAKBRUUKKGWamBxJKEaXZ/0/eotaCMSdYndFIKYtZVoCc7QSqG71kC4w7wpDO+FGT0rmW3caii4oV7oFr2yNwD9S/whKZIhzkP3o9FMeBaDQi6ZMXXfSzHImUbBJfQKjcxAyvg1a0PdUsViMEE++KFHN63SpK1E21JIB+rPiZzFxnTjyHbGDDtm1OuL/3n1DFuHQS5UmiEo/r2olUmKCe0HQptCA0fZtYRxLeytlHeYZhxtbAUbgj/68l9ytVP2d8v7F3vFo+NhHDNknWyQEvHJATkip+ScVAgn9+SRPJMX58F5cl6dt+/WMWc4s0p+wXn/AuDwlwM=</latexit>

Would imply the existence of 
disconnected thresholds

S or V \ S are not connected
<latexit sha1_base64="Smcntq1mdgwj5XvckN9l69fnxIY=">AAACHXicbVDLSgNBEJz1GeMr6tHLYBA8hV2N6DHoxWNEE4VkCbOTXh2cnVlmesWw5Ee8+CtePCjiwYv4N07iIr76VFR101UVpVJY9P13b2JyanpmtjRXnl9YXFqurKy2rc4MhxbXUpvziFmQQkELBUo4Tw2wJJJwFl0djvSzazBWaHWKgxTChF0oEQvO0FG9Sv2EdhFuMKfa0CFtdy1gIlRm6ZfADFClkXKtFHCE/rBXqfo1fzz0LwgKUCXFNHuV125f8ywBhVwyazuBn2KYM4OCSxiWu5mFlPErdgEdBxVLwIb5ON2QbjqmT2PnL9ZqZMOx3y9yllg7SCK3mTC8tL+1Efmf1skw3g9zodIMQfHPR3EmKWo6qor2hXF55cABxo1wXim/ZIa5DowtuxKC35H/gvZ2Ldip7R7Xq42Doo4SWScbZIsEZI80yBFpkhbh5Jbck0fy5N15D96z9/K5OuEVN2vkx3hvHx6vofk=</latexit>
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Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Abreu, Britto, Duhr, Gardi
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Abreu, Britto, Duhr, Gardi
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We can see them as a consequence of the absence of crossed cuts

Steinmann relations and unitarity cuts: consider the box diagram

I(s, t) =
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<latexit sha1_base64="54wzonkp8LLE74/Au/zSBjLZ3Ek=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiBGCGHGBb0IQS96i2AWyAxDT08nadKz0F0jhiGf4MVf8eJBEa8evfk3dpZDTHxQ8Pq9KrrqebHgCkzzx8gsLC4tr2RXc2vrG5tb+e2duooSSVmNRiKSTY8oJnjIasBBsGYsGQk8wRpe73roNx6YVDwK76EfMycgnZC3OSWgJTd/aAN7hNTnig5chadfgO0Svi2qEhxdmm6+YJbNEfA8sSakgCaouvlv249oErAQqCBKtSwzBiclEjgVbJCzE8ViQnukw1qahiRgyklHBw3wgVZ83I6krhDwSJ2eSEmgVD/wdGdAoKtmvaH4n9dKoH3hpDyME2AhHX/UTgSGCA/TwT6XjILoa0Ko5HpXTLtEEgo6w5wOwZo9eZ7Uj8vWSfns7rRQuZrEkUV7aB8VkYXOUQXdoCqqIYqe0At6Q+/Gs/FqfBif49aMMZnZRX9gfP0CvQmcVw==</latexit>
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<latexit sha1_base64="8UUT405jdzlXC2grHRrw4jbM4GI=">AAAB/3icbVDJSgNBEO2JW4zbqODFS2MQIkiYcUEvQtCL3iKYBZJh6OnpJE16FrprxDDm4K948aCIV3/Dm39jJ5mDJj4oeLxXRVU9LxZcgWV9G7m5+YXFpfxyYWV1bX3D3NyqqyiRlNVoJCLZ9IhigoesBhwEa8aSkcATrOH1r0Z+455JxaPwDgYxcwLSDXmHUwJacs2dNrAHSH2u6NBN8E1JHcLBheWaRatsjYFniZ2RIspQdc2vth/RJGAhUEGUatlWDE5KJHAq2LDQThSLCe2TLmtpGpKAKScd3z/E+1rxcSeSukLAY/X3REoCpQaBpzsDAj017Y3E/7xWAp1zJ+VhnAAL6WRRJxEYIjwKA/tcMgpioAmhkutbMe0RSSjoyAo6BHv65VlSPyrbx+XT25Ni5TKLI4920R4qIRudoQq6RlVUQxQ9omf0it6MJ+PFeDc+Jq05I5vZRn9gfP4A3ouVWA==</latexit>
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Would imply the existence of 
crossed thresholds

S \ S0 6= ;, S 6⇢ S0, S0 6⇢ S
<latexit sha1_base64="WZwblc96hjlZRLmq6I+gsAMVc3U=">AAACJXicbVDLSgMxFM34tr6qLt0Ei9SFlBkf6MKF6MalUvuATimZ9LYNZjJjckcoxZ9x46+4caGI4MpfMZ3OwrYeCJyccy7JPUEshUHX/XZmZufmFxaXlnMrq2vrG/nNraqJEs2hwiMZ6XrADEihoIICJdRjDSwMJNSC+6uhX3sEbUSk7rAfQzNkXSU6gjO0Uit/XvY5i2m56Ct4oD6EMfYN4AH1adlXEfomCezdBlKpOKa18gW35Kag08TLSIFkuGnlP/x2xJMQFHLJjGl4bozNAdMouISnnJ8YiBm/Z11oWKpYCKY5SLd8ontWadNOpO1RSFP178SAhcb0w8AmQ4Y9M+kNxf+8RoKds+ZAqDhBUHz0UCeRFCM6rIy2hQaOsm8J41rYv1LeY5pxtMXmbAne5MrTpHpY8o5KJ7fHhYvLrI4lskN2yT7xyCm5INfkhlQIJ8/klbyTD+fFeXM+na9RdMbJZrbJGJyfXxGmo8Y=</latexit>

discuI(s, t) 6= 0
<latexit sha1_base64="LCdbIBKFhmkv6O7LI6goN7Aapc8=">AAACA3icbVBNS8NAEN34bf2KetPLYhEqSEn8QI+iF70pWFtoQ9hsp+3iZhN3J2IJBS/+FS8eFPHqn/Dmv3Fbe9Dqg4HHezPMzItSKQx63qczNj4xOTU9M1uYm19YXHKXV65MkmkOFZ7IRNciZkAKBRUUKKGWamBxJKEaXZ/0/eotaCMSdYndFIKYtZVoCc7QSqG71kC4w7wpDO+FGT0rmW3caii4oV7oFr2yNwD9S/whKZIhzkP3o9FMeBaDQi6ZMXXfSzHImUbBJfQKjcxAyvg1a0PdUsViMEE++KFHN63SpK1E21JIB+rPiZzFxnTjyHbGDDtm1OuL/3n1DFuHQS5UmiEo/r2olUmKCe0HQptCA0fZtYRxLeytlHeYZhxtbAUbgj/68l9ytVP2d8v7F3vFo+NhHDNknWyQEvHJATkip+ScVAgn9+SRPJMX58F5cl6dt+/WMWc4s0p+wXn/AuDwlwM=</latexit>

Would imply the existence of 
disconnected thresholds

S or V \ S are not connected
<latexit sha1_base64="Smcntq1mdgwj5XvckN9l69fnxIY=">AAACHXicbVDLSgNBEJz1GeMr6tHLYBA8hV2N6DHoxWNEE4VkCbOTXh2cnVlmesWw5Ee8+CtePCjiwYv4N07iIr76VFR101UVpVJY9P13b2JyanpmtjRXnl9YXFqurKy2rc4MhxbXUpvziFmQQkELBUo4Tw2wJJJwFl0djvSzazBWaHWKgxTChF0oEQvO0FG9Sv2EdhFuMKfa0CFtdy1gIlRm6ZfADFClkXKtFHCE/rBXqfo1fzz0LwgKUCXFNHuV125f8ywBhVwyazuBn2KYM4OCSxiWu5mFlPErdgEdBxVLwIb5ON2QbjqmT2PnL9ZqZMOx3y9yllg7SCK3mTC8tL+1Efmf1skw3g9zodIMQfHPR3EmKWo6qor2hXF55cABxo1wXim/ZIa5DowtuxKC35H/gvZ2Ldip7R7Xq42Doo4SWScbZIsEZI80yBFpkhbh5Jbck0fy5N15D96z9/K5OuEVN2vkx3hvHx6vofk=</latexit>

Importantly, one should not use TOPT, as one would not get the second constraint and

p3
<latexit sha1_base64="V74SC4xNFYb4anwTLVYVRuto+hM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpIemd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14bWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx8EzI2h</latexit>

p5
<latexit sha1_base64="JqnIV/ehD8O88WO+RLQSnU88Mh8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSfdKv9csVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOqt55tXZ3Ualf53EU4QiO4RQ8uIQ63EIDmsBgCE/wAq+OdJ6dN+d90Vpw8plD+AXn4xsH1I2j</latexit>

discp2
3
discp2

5
I = 0

<latexit sha1_base64="A8GjvWLogkE5XNFjU/TNHP4VoC8=">AAACE3icbZC7SgNBFIZnvcZ4W7W0GQyCWITdxKCNELTRLoK5QLIus5NJMmT2wsxZMSz7Dja+io2FIrY2dr6Nk2QLTfxh4Oc753Dm/F4kuALL+jYWFpeWV1Zza/n1jc2tbXNnt6HCWFJWp6EIZcsjigkesDpwEKwVSUZ8T7CmN7wc15v3TCoeBrcwipjjk37Ae5wS0Mg1jzvAHiDpckVTN4nc8l0pnUEVjfD1ueWaBatoTYTnjZ2ZAspUc82vTjeksc8CoIIo1batCJyESOBUsDTfiRWLCB2SPmtrGxCfKSeZ3JTiQ026uBdK/QLAE/p7IiG+UiPf050+gYGarY3hf7V2DL0zJ+FBFAML6HRRLxYYQjwOCHe5ZBTESBtCJdd/xXRAJKGgY8zrEOzZk+dNo1S0y8XKzUmhepHFkUP76AAdIRudoiq6QjVURxQ9omf0it6MJ+PFeDc+pq0LRjazh/7I+PwBcUmeeA==</latexit>

Steinmann relations and Unitarity cuts

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)
Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Abreu, Britto, Duhr, Gardi

arXiv:2010.01068 (2014)
Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)
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We can see them as a consequence of the absence of crossed cuts

Steinmann relations and unitarity cuts: consider the box diagram

I(s, t) =
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Would imply the existence of 
crossed thresholds

S \ S0 6= ;, S 6⇢ S0, S0 6⇢ S
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discuI(s, t) 6= 0
<latexit sha1_base64="LCdbIBKFhmkv6O7LI6goN7Aapc8=">AAACA3icbVBNS8NAEN34bf2KetPLYhEqSEn8QI+iF70pWFtoQ9hsp+3iZhN3J2IJBS/+FS8eFPHqn/Dmv3Fbe9Dqg4HHezPMzItSKQx63qczNj4xOTU9M1uYm19YXHKXV65MkmkOFZ7IRNciZkAKBRUUKKGWamBxJKEaXZ/0/eotaCMSdYndFIKYtZVoCc7QSqG71kC4w7wpDO+FGT0rmW3caii4oV7oFr2yNwD9S/whKZIhzkP3o9FMeBaDQi6ZMXXfSzHImUbBJfQKjcxAyvg1a0PdUsViMEE++KFHN63SpK1E21JIB+rPiZzFxnTjyHbGDDtm1OuL/3n1DFuHQS5UmiEo/r2olUmKCe0HQptCA0fZtYRxLeytlHeYZhxtbAUbgj/68l9ytVP2d8v7F3vFo+NhHDNknWyQEvHJATkip+ScVAgn9+SRPJMX58F5cl6dt+/WMWc4s0p+wXn/AuDwlwM=</latexit>
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S or V \ S are not connected
<latexit sha1_base64="Smcntq1mdgwj5XvckN9l69fnxIY=">AAACHXicbVDLSgNBEJz1GeMr6tHLYBA8hV2N6DHoxWNEE4VkCbOTXh2cnVlmesWw5Ee8+CtePCjiwYv4N07iIr76VFR101UVpVJY9P13b2JyanpmtjRXnl9YXFqurKy2rc4MhxbXUpvziFmQQkELBUo4Tw2wJJJwFl0djvSzazBWaHWKgxTChF0oEQvO0FG9Sv2EdhFuMKfa0CFtdy1gIlRm6ZfADFClkXKtFHCE/rBXqfo1fzz0LwgKUCXFNHuV125f8ywBhVwyazuBn2KYM4OCSxiWu5mFlPErdgEdBxVLwIb5ON2QbjqmT2PnL9ZqZMOx3y9yllg7SCK3mTC8tL+1Efmf1skw3g9zodIMQfHPR3EmKWo6qor2hXF55cABxo1wXim/ZIa5DowtuxKC35H/gvZ2Ldip7R7Xq42Doo4SWScbZIsEZI80yBFpkhbh5Jbck0fy5N15D96z9/K5OuEVN2vkx3hvHx6vofk=</latexit>

Importantly, one should not use TOPT, as one would not get the second constraint and

p3
<latexit sha1_base64="V74SC4xNFYb4anwTLVYVRuto+hM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpIemd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14bWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx8EzI2h</latexit>

p5
<latexit sha1_base64="JqnIV/ehD8O88WO+RLQSnU88Mh8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSfdKv9csVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOqt55tXZ3Ualf53EU4QiO4RQ8uIQ63EIDmsBgCE/wAq+OdJ6dN+d90Vpw8plD+AXn4xsH1I2j</latexit>

discp2
3
discp2

5
I = 0

<latexit sha1_base64="A8GjvWLogkE5XNFjU/TNHP4VoC8=">AAACE3icbZC7SgNBFIZnvcZ4W7W0GQyCWITdxKCNELTRLoK5QLIus5NJMmT2wsxZMSz7Dja+io2FIrY2dr6Nk2QLTfxh4Oc753Dm/F4kuALL+jYWFpeWV1Zza/n1jc2tbXNnt6HCWFJWp6EIZcsjigkesDpwEKwVSUZ8T7CmN7wc15v3TCoeBrcwipjjk37Ae5wS0Mg1jzvAHiDpckVTN4nc8l0pnUEVjfD1ueWaBatoTYTnjZ2ZAspUc82vTjeksc8CoIIo1batCJyESOBUsDTfiRWLCB2SPmtrGxCfKSeZ3JTiQ026uBdK/QLAE/p7IiG+UiPf050+gYGarY3hf7V2DL0zJ+FBFAML6HRRLxYYQjwOCHe5ZBTESBtCJdd/xXRAJKGgY8zrEOzZk+dNo1S0y8XKzUmhepHFkUP76AAdIRudoiq6QjVURxQ9omf0it6MJ+PFeDc+pq0LRjazh/7I+PwBcUmeeA==</latexit>

since no TOPT term has both cuts

Steinmann relations and Unitarity cuts

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)
Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Abreu, Britto, Duhr, Gardi

arXiv:2010.01068 (2014)
Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)
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We can see them as a consequence of the absence of crossed cuts

Steinmann relations and unitarity cuts: consider the box diagram

I(s, t) =
<latexit sha1_base64="ZmytgIVW2hRLNcwTexmyBJUAEow=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BItQQUriB3oRil70VsF+QBvKZrtpl242YXcilNAf4cWDIl79Pd78N27bHLT1wcDjvRlm5vmx4Bod59vKLS2vrK7l1wsbm1vbO8XdvYaOEkVZnUYiUi2faCa4ZHXkKFgrVoyEvmBNf3g78ZtPTGkeyUccxcwLSV/ygFOCRmrel/UJHl93iyWn4kxhLxI3IyXIUOsWvzq9iCYhk0gF0brtOjF6KVHIqWDjQifRLCZ0SPqsbagkIdNeOj13bB8ZpWcHkTIl0Z6qvydSEmo9Cn3TGRIc6HlvIv7ntRMMrryUyzhBJulsUZAIGyN78rvd44pRFCNDCFXc3GrTAVGEokmoYEJw519eJI3TintWuXg4L1VvsjjycACHUAYXLqEKd1CDOlAYwjO8wpsVWy/Wu/Uxa81Z2cw+/IH1+QP8x46x</latexit>

discsdisct I(s, t) = 0
<latexit sha1_base64="54wzonkp8LLE74/Au/zSBjLZ3Ek=">AAACEHicbVDJSgNBEO2JW4xb1KOXxiBGCGHGBb0IQS96i2AWyAxDT08nadKz0F0jhiGf4MVf8eJBEa8evfk3dpZDTHxQ8Pq9KrrqebHgCkzzx8gsLC4tr2RXc2vrG5tb+e2duooSSVmNRiKSTY8oJnjIasBBsGYsGQk8wRpe73roNx6YVDwK76EfMycgnZC3OSWgJTd/aAN7hNTnig5chadfgO0Svi2qEhxdmm6+YJbNEfA8sSakgCaouvlv249oErAQqCBKtSwzBiclEjgVbJCzE8ViQnukw1qahiRgyklHBw3wgVZ83I6krhDwSJ2eSEmgVD/wdGdAoKtmvaH4n9dKoH3hpDyME2AhHX/UTgSGCA/TwT6XjILoa0Ko5HpXTLtEEgo6w5wOwZo9eZ7Uj8vWSfns7rRQuZrEkUV7aB8VkYXOUQXdoCqqIYqe0At6Q+/Gs/FqfBif49aMMZnZRX9gfP0CvQmcVw==</latexit>

Steinmann relations

discuI(s, t) = 0
<latexit sha1_base64="8UUT405jdzlXC2grHRrw4jbM4GI=">AAAB/3icbVDJSgNBEO2JW4zbqODFS2MQIkiYcUEvQtCL3iKYBZJh6OnpJE16FrprxDDm4K948aCIV3/Dm39jJ5mDJj4oeLxXRVU9LxZcgWV9G7m5+YXFpfxyYWV1bX3D3NyqqyiRlNVoJCLZ9IhigoesBhwEa8aSkcATrOH1r0Z+455JxaPwDgYxcwLSDXmHUwJacs2dNrAHSH2u6NBN8E1JHcLBheWaRatsjYFniZ2RIspQdc2vth/RJGAhUEGUatlWDE5KJHAq2LDQThSLCe2TLmtpGpKAKScd3z/E+1rxcSeSukLAY/X3REoCpQaBpzsDAj017Y3E/7xWAp1zJ+VhnAAL6WRRJxEYIjwKA/tcMgpioAmhkutbMe0RSSjoyAo6BHv65VlSPyrbx+XT25Ni5TKLI4920R4qIRudoQq6RlVUQxQ9omf0it6MJ+PFeDc+Jq05I5vZRn9gfP4A3ouVWA==</latexit>

s-
ch

an
ne

l

t-channel

discsdisct I(s, t) 6= 0
<latexit sha1_base64="vtPzsLC1WEsEh6WyWMYk+0nmZG0=">AAACFHicbVA9SwNBEN2LXzF+RS1tFoMQMYQ7P9BStNFOwWggF8LeZpIs2ds7d+fEcORH2PhXbCwUsbWw89+4iSmi8cHA2/dm2JkXxFIYdN0vJzM1PTM7l53PLSwuLa/kV9euTZRoDhUeyUhXA2ZACgUVFCihGmtgYSDhJuieDvybO9BGROoKezHUQ9ZWoiU4Qys18js+wj2mTWF4v2Ho+AupX6LnRVPCbV/BLXUb+YJbdoegk8QbkQIZ4aKR//SbEU9CUMglM6bmuTHWU6ZRcAn9nJ8YiBnvsjbULFUsBFNPh0f16ZZVmrQVaVsK6VAdn0hZaEwvDGxnyLBj/noD8T+vlmDrqJ4KFScIiv981EokxYgOEqJNoYGj7FnCuBZ2V8o7TDOONsecDcH7e/Ikud4te3vlg8v9wvHJKI4s2SCbpEg8ckiOyRm5IBXCyQN5Ii/k1Xl0np035/2nNeOMZtbJLzgf39lKngI=</latexit>

Would imply the existence of 
crossed thresholds

S \ S0 6= ;, S 6⇢ S0, S0 6⇢ S
<latexit sha1_base64="WZwblc96hjlZRLmq6I+gsAMVc3U=">AAACJXicbVDLSgMxFM34tr6qLt0Ei9SFlBkf6MKF6MalUvuATimZ9LYNZjJjckcoxZ9x46+4caGI4MpfMZ3OwrYeCJyccy7JPUEshUHX/XZmZufmFxaXlnMrq2vrG/nNraqJEs2hwiMZ6XrADEihoIICJdRjDSwMJNSC+6uhX3sEbUSk7rAfQzNkXSU6gjO0Uit/XvY5i2m56Ct4oD6EMfYN4AH1adlXEfomCezdBlKpOKa18gW35Kag08TLSIFkuGnlP/x2xJMQFHLJjGl4bozNAdMouISnnJ8YiBm/Z11oWKpYCKY5SLd8ontWadNOpO1RSFP178SAhcb0w8AmQ4Y9M+kNxf+8RoKds+ZAqDhBUHz0UCeRFCM6rIy2hQaOsm8J41rYv1LeY5pxtMXmbAne5MrTpHpY8o5KJ7fHhYvLrI4lskN2yT7xyCm5INfkhlQIJ8/klbyTD+fFeXM+na9RdMbJZrbJGJyfXxGmo8Y=</latexit>

discuI(s, t) 6= 0
<latexit sha1_base64="LCdbIBKFhmkv6O7LI6goN7Aapc8=">AAACA3icbVBNS8NAEN34bf2KetPLYhEqSEn8QI+iF70pWFtoQ9hsp+3iZhN3J2IJBS/+FS8eFPHqn/Dmv3Fbe9Dqg4HHezPMzItSKQx63qczNj4xOTU9M1uYm19YXHKXV65MkmkOFZ7IRNciZkAKBRUUKKGWamBxJKEaXZ/0/eotaCMSdYndFIKYtZVoCc7QSqG71kC4w7wpDO+FGT0rmW3caii4oV7oFr2yNwD9S/whKZIhzkP3o9FMeBaDQi6ZMXXfSzHImUbBJfQKjcxAyvg1a0PdUsViMEE++KFHN63SpK1E21JIB+rPiZzFxnTjyHbGDDtm1OuL/3n1DFuHQS5UmiEo/r2olUmKCe0HQptCA0fZtYRxLeytlHeYZhxtbAUbgj/68l9ytVP2d8v7F3vFo+NhHDNknWyQEvHJATkip+ScVAgn9+SRPJMX58F5cl6dt+/WMWc4s0p+wXn/AuDwlwM=</latexit>

Would imply the existence of 
disconnected thresholds

S or V \ S are not connected
<latexit sha1_base64="Smcntq1mdgwj5XvckN9l69fnxIY=">AAACHXicbVDLSgNBEJz1GeMr6tHLYBA8hV2N6DHoxWNEE4VkCbOTXh2cnVlmesWw5Ee8+CtePCjiwYv4N07iIr76VFR101UVpVJY9P13b2JyanpmtjRXnl9YXFqurKy2rc4MhxbXUpvziFmQQkELBUo4Tw2wJJJwFl0djvSzazBWaHWKgxTChF0oEQvO0FG9Sv2EdhFuMKfa0CFtdy1gIlRm6ZfADFClkXKtFHCE/rBXqfo1fzz0LwgKUCXFNHuV125f8ywBhVwyazuBn2KYM4OCSxiWu5mFlPErdgEdBxVLwIb5ON2QbjqmT2PnL9ZqZMOx3y9yllg7SCK3mTC8tL+1Efmf1skw3g9zodIMQfHPR3EmKWo6qor2hXF55cABxo1wXim/ZIa5DowtuxKC35H/gvZ2Ldip7R7Xq42Doo4SWScbZIsEZI80yBFpkhbh5Jbck0fy5N15D96z9/K5OuEVN2vkx3hvHx6vofk=</latexit>

Importantly, one should not use TOPT, as one would not get the second constraint and

p3
<latexit sha1_base64="V74SC4xNFYb4anwTLVYVRuto+hM=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpIemd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14bWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb3z6uX9RaV2k8dRhCM4hlPw4ApqcAd1aACDATzDK7w5wnlx3p2PeWvByWcO4Q+czx8EzI2h</latexit>

p5
<latexit sha1_base64="JqnIV/ehD8O88WO+RLQSnU88Mh8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSKQw6LpfTmFldW19o7hZ2tre2d0r7x+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfjm5nffuTaiFg94CThfkSHSoSCUbTSfdKv9csVt+rOQf4SLycVyNHolz97g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fjY/dUpOrDIgYaxtKSRz9edERiNjJlFgOyOKI7PszcT/vG6K4ZWfCZWkyBVbLApTSTAms7/JQGjOUE4soUwLeythI6opQ5tOyYbgLb/8l7TOqt55tXZ3Ualf53EU4QiO4RQ8uIQ63EIDmsBgCE/wAq+OdJ6dN+d90Vpw8plD+AXn4xsH1I2j</latexit>

discp2
3
discp2

5
I = 0

<latexit sha1_base64="A8GjvWLogkE5XNFjU/TNHP4VoC8=">AAACE3icbZC7SgNBFIZnvcZ4W7W0GQyCWITdxKCNELTRLoK5QLIus5NJMmT2wsxZMSz7Dja+io2FIrY2dr6Nk2QLTfxh4Oc753Dm/F4kuALL+jYWFpeWV1Zza/n1jc2tbXNnt6HCWFJWp6EIZcsjigkesDpwEKwVSUZ8T7CmN7wc15v3TCoeBrcwipjjk37Ae5wS0Mg1jzvAHiDpckVTN4nc8l0pnUEVjfD1ueWaBatoTYTnjZ2ZAspUc82vTjeksc8CoIIo1batCJyESOBUsDTfiRWLCB2SPmtrGxCfKSeZ3JTiQ026uBdK/QLAE/p7IiG+UiPf050+gYGarY3hf7V2DL0zJ+FBFAML6HRRLxYYQjwOCHe5ZBTESBtCJdd/xXRAJKGgY8zrEOzZk+dNo1S0y8XKzUmhepHFkUP76AAdIRudoiq6QjVURxQ9omf0it6MJ+PFeDc+pq0LRjazh/7I+PwBcUmeeA==</latexit>

since no TOPT term has both cuts

But these two cuts are simultaneously present in a few terms of the CFF expression!

Steinmann relations and Unitarity cuts

Benincasa, McLeod, Vergu

arXiv:2009.03047 (2020)
Bourjaily, Hannesdottir, McLeod, et al.

arXiv:2007.13747 (2021)

Abreu, Britto, Duhr, Gardi

arXiv:2010.01068 (2014)
Abreu, Britto, Duhr, Gardi

arXiv:1702.03163 (2017)
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Cluster decomposition principle, Unitarity and Infrared Finiteness

Recent efforts to construct well defined scattering theory

Hannesdottir, Mizera

arXiv:2204.02988 (2022)

Hannesdottir, Schwartz

arXiv:1906.03271 (2020)

Frye, Hannesdottir, Paul, Schwartz, Yan

arXiv:1810.10022 (2018)

Khalil, Horowitz

arXiv:1701.00763 (2017)

Blazek, Matak

arXiv:2104.06395 (2021)

Capatti, Hirschi, Pelloni, Ruijl,

arXiv:2010.01068 (2020)
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h↵|Ŝc|�i =
<latexit sha1_base64="qUhL9+LSxUjacQWKlmyoeWIcujI="></latexit>

free travelling particles

Recent efforts to construct well defined scattering theory

Hannesdottir, Mizera

arXiv:2204.02988 (2022)

Hannesdottir, Schwartz

arXiv:1906.03271 (2020)

Frye, Hannesdottir, Paul, Schwartz, Yan

arXiv:1810.10022 (2018)

Khalil, Horowitz

arXiv:1701.00763 (2017)

Blazek, Matak

arXiv:2104.06395 (2021)

Capatti, Hirschi, Pelloni, Ruijl,

arXiv:2010.01068 (2020)

I would like to focus on the role of connectedness

We define the connected S-matrix in a slightly different way as usual 



!11

Cluster decomposition principle, Unitarity and Infrared Finiteness

Its role in the Cross-Free Family representation connects the cluster decomposition principle 
with infrared finiteness

connected  
graph
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and the full S-matrix is

free travelling particles

Recent efforts to construct well defined scattering theory

Hannesdottir, Mizera

arXiv:2204.02988 (2022)

Hannesdottir, Schwartz

arXiv:1906.03271 (2020)

Frye, Hannesdottir, Paul, Schwartz, Yan
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Blazek, Matak
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Capatti, Hirschi, Pelloni, Ruijl,

arXiv:2010.01068 (2020)

I would like to focus on the role of connectedness

We define the connected S-matrix in a slightly different way as usual 
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Cluster decomposition principle, Unitarity and Infrared Finiteness

Its role in the Cross-Free Family representation connects the cluster decomposition principle 
with infrared finiteness
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h↵|Ŝc|�i =
<latexit sha1_base64="qUhL9+LSxUjacQWKlmyoeWIcujI="></latexit>
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I would like to focus on the role of connectedness

We define the connected S-matrix in a slightly different way as usual 

The cluster decomposition principle and unitarity constraints

Ŝ = Ŝ†
<latexit sha1_base64="i04Q2CaBuDmPo/OrL8VYhFjvnCU=">AAACEnicbVDLSsNAFJ34rPUVdelmsAi6KYkPdCMU3bisaB/QxDKZTNKhk0mYmQgl5Bvc+CtuXCji1pU7/8ZJm4W2HrhwOOde7r3HSxiVyrK+jbn5hcWl5cpKdXVtfWPT3NpuyzgVmLRwzGLR9ZAkjHLSUlQx0k0EQZHHSMcbXhV+54EISWN+p0YJcSMUchpQjJSW+uahM0AqcyKkBl6Q3eb5xbRw7/goDInomzWrbo0BZ4ldkhoo0eybX44f4zQiXGGGpOzZVqLcDAlFMSN51UklSRAeopD0NOUoItLNxi/lcF8rPgxioYsrOFZ/T2QoknIUebqzOFVOe4X4n9dLVXDuZpQnqSIcTxYFKYMqhkU+0KeCYMVGmiAsqL4V4gESCCudYlWHYE+/PEvaR3X7uH56c1JrXJZxVMAu2AMHwAZnoAGuQRO0AAaP4Bm8gjfjyXgx3o2PSeucUc7sgD8wPn8AGXGfAQ==</latexit>

lim
d2
12large

and negative

h↵1↵2|Ŝ|�1�2i = h↵1|Ŝ|�1ih↵2|Ŝ|�2i

<latexit sha1_base64="6IANCQmon7vdilB7AuSUGuyy3Bg="></latexit>



!11

Cluster decomposition principle, Unitarity and Infrared Finiteness

Its role in the Cross-Free Family representation connects the cluster decomposition principle 
with infrared finiteness

connected  
graph
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We define the connected S-matrix in a slightly different way as usual 

The cluster decomposition principle and unitarity constraints

Ŝ = Ŝ†
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and negative
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<latexit sha1_base64="6IANCQmon7vdilB7AuSUGuyy3Bg="></latexit>fix the coefficients of the series

an =
in

n!
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+
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Scattering cross-sections then correspond to sums of terms 

...
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<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>
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<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>
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+
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Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>
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<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X

↵

X

�

h↵|(Ŝc)
n|�ih�|(Ŝ†

c)
m|↵i =

<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X

↵

X

�

h↵|(Ŝc)
n|�ih�|(Ŝ†

c)
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<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X

↵

X

�

h↵|(Ŝc)
n|�ih�|(Ŝ†

c)
m|↵i =

<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X

↵

X

�

h↵|(Ŝc)
n|�ih�|(Ŝ†

c)
m|↵i =

<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

cutkosky cut

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit> e2

<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42 X</latexit>

e5
<latexit sha1_base64="WQSenEPfaGp085s78lSG2heJXNU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqnderd1dVOrXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab3A42Y</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>
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<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

threshold

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

cutkosky cut

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit> e2

<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42 X</latexit>

e5
<latexit sha1_base64="WQSenEPfaGp085s78lSG2heJXNU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqnderd1dVOrXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab3A42Y</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>
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<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

threshold

�(E4 + E5 � p012)

E1 + E2 + E3 � E4 � E5
<latexit sha1_base64="DmcN8CCjdYQb85q+h3XH/erPFQs=">AAACHXicbVDLSsNAFJ34rPUVdekmWISKtCR9oMuiFFxWsA9oYphMJ+3QySTMTIQS8iNu/BU3LhRx4Ub8G6dtFtp64MDhnHuZuceLKBHSNL+1ldW19Y3N3FZ+e2d3b18/OOyIMOYIt1FIQ97zoMCUMNyWRFLciziGgUdx1xtfT/PuA+aChOxOTiLsBHDIiE8QlMpy9Zrtc4gSe4CphMWmWztvuvVS5CZWJb03z9Kk6VrKqihWSypWrKeuXjDL5gzGsrAyUQAZWq7+aQ9CFAeYSUShEH3LjKSTQC4JojjN27HAEURjOMR9JRkMsHCS2XWpcaqcgeGHXJFJY+b+3khgIMQk8NRkAOVILGZT87+sH0v/0kkIi2KJGZo/5MfUkKExrcoYEI6RpBMlIOJE/dVAI6jqkqrQvCrBWjx5WXQqZatart/WCo2rrI4cOAYnoAgscAEa4Aa0QBsg8AiewSt40560F+1d+5iPrmjZzhH4A+3rB3QVnv0=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

cutkosky cut

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit> e2

<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42 X</latexit>

e5
<latexit sha1_base64="WQSenEPfaGp085s78lSG2heJXNU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqnderd1dVOrXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab3A42Y</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X
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<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

threshold

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

cutkosky cut

�(E4 + E5 � p012)

E1 + E2 + E3 � E4 � E5
<latexit sha1_base64="DmcN8CCjdYQb85q+h3XH/erPFQs=">AAACHXicbVDLSsNAFJ34rPUVdekmWISKtCR9oMuiFFxWsA9oYphMJ+3QySTMTIQS8iNu/BU3LhRx4Ub8G6dtFtp64MDhnHuZuceLKBHSNL+1ldW19Y3N3FZ+e2d3b18/OOyIMOYIt1FIQ97zoMCUMNyWRFLciziGgUdx1xtfT/PuA+aChOxOTiLsBHDIiE8QlMpy9Zrtc4gSe4CphMWmWztvuvVS5CZWJb03z9Kk6VrKqihWSypWrKeuXjDL5gzGsrAyUQAZWq7+aQ9CFAeYSUShEH3LjKSTQC4JojjN27HAEURjOMR9JRkMsHCS2XWpcaqcgeGHXJFJY+b+3khgIMQk8NRkAOVILGZT87+sH0v/0kkIi2KJGZo/5MfUkKExrcoYEI6RpBMlIOJE/dVAI6jqkqrQvCrBWjx5WXQqZatart/WCo2rrI4cOAYnoAgscAEa4Aa0QBsg8AiewSt40560F+1d+5iPrmjZzhH4A+3rB3QVnv0=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

cutkosky cut

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit> e2

<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42 X</latexit>

e5
<latexit sha1_base64="WQSenEPfaGp085s78lSG2heJXNU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqnderd1dVOrXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab3A42Y</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X
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<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

threshold threshold

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

cutkosky cut

�(E4 + E5 � p012)

E1 + E2 + E3 � E4 � E5
<latexit sha1_base64="DmcN8CCjdYQb85q+h3XH/erPFQs=">AAACHXicbVDLSsNAFJ34rPUVdekmWISKtCR9oMuiFFxWsA9oYphMJ+3QySTMTIQS8iNu/BU3LhRx4Ub8G6dtFtp64MDhnHuZuceLKBHSNL+1ldW19Y3N3FZ+e2d3b18/OOyIMOYIt1FIQ97zoMCUMNyWRFLciziGgUdx1xtfT/PuA+aChOxOTiLsBHDIiE8QlMpy9Zrtc4gSe4CphMWmWztvuvVS5CZWJb03z9Kk6VrKqihWSypWrKeuXjDL5gzGsrAyUQAZWq7+aQ9CFAeYSUShEH3LjKSTQC4JojjN27HAEURjOMR9JRkMsHCS2XWpcaqcgeGHXJFJY+b+3khgIMQk8NRkAOVILGZT87+sH0v/0kkIi2KJGZo/5MfUkKExrcoYEI6RpBMlIOJE/dVAI6jqkqrQvCrBWjx5WXQqZatart/WCo2rrI4cOAYnoAgscAEa4Aa0QBsg8AiewSt40560F+1d+5iPrmjZzhH4A+3rB3QVnv0=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

cutkosky cut

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit> e2

<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42 X</latexit>

e5
<latexit sha1_base64="WQSenEPfaGp085s78lSG2heJXNU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqnderd1dVOrXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab3A42Y</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X

↵

X

�

h↵|(Ŝc)
n|�ih�|(Ŝ†

c)
m|↵i =

<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

threshold threshold

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

cutkosky cut

�(E4 + E5 � p012)

E1 + E2 + E3 � E4 � E5
<latexit sha1_base64="DmcN8CCjdYQb85q+h3XH/erPFQs=">AAACHXicbVDLSsNAFJ34rPUVdekmWISKtCR9oMuiFFxWsA9oYphMJ+3QySTMTIQS8iNu/BU3LhRx4Ub8G6dtFtp64MDhnHuZuceLKBHSNL+1ldW19Y3N3FZ+e2d3b18/OOyIMOYIt1FIQ97zoMCUMNyWRFLciziGgUdx1xtfT/PuA+aChOxOTiLsBHDIiE8QlMpy9Zrtc4gSe4CphMWmWztvuvVS5CZWJb03z9Kk6VrKqihWSypWrKeuXjDL5gzGsrAyUQAZWq7+aQ9CFAeYSUShEH3LjKSTQC4JojjN27HAEURjOMR9JRkMsHCS2XWpcaqcgeGHXJFJY+b+3khgIMQk8NRkAOVILGZT87+sH0v/0kkIi2KJGZo/5MfUkKExrcoYEI6RpBMlIOJE/dVAI6jqkqrQvCrBWjx5WXQqZatart/WCo2rrI4cOAYnoAgscAEa4Aa0QBsg8AiewSt40560F+1d+5iPrmjZzhH4A+3rB3QVnv0=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

�(E1 + E2 + E3 � p012)

E4 + E5 � E1 � E2 � E3
<latexit sha1_base64="oCP/y1cmUortBh++6PF987xz/4E="></latexit>

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

cutkosky cut

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit> e2

<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42 X</latexit>

e5
<latexit sha1_base64="WQSenEPfaGp085s78lSG2heJXNU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqnderd1dVOrXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab3A42Y</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X
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n|�ih�|(Ŝ†
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<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit> ( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

connected connected

threshold threshold

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

cutkosky cut

�(E4 + E5 � p012)

E1 + E2 + E3 � E4 � E5
<latexit sha1_base64="DmcN8CCjdYQb85q+h3XH/erPFQs=">AAACHXicbVDLSsNAFJ34rPUVdekmWISKtCR9oMuiFFxWsA9oYphMJ+3QySTMTIQS8iNu/BU3LhRx4Ub8G6dtFtp64MDhnHuZuceLKBHSNL+1ldW19Y3N3FZ+e2d3b18/OOyIMOYIt1FIQ97zoMCUMNyWRFLciziGgUdx1xtfT/PuA+aChOxOTiLsBHDIiE8QlMpy9Zrtc4gSe4CphMWmWztvuvVS5CZWJb03z9Kk6VrKqihWSypWrKeuXjDL5gzGsrAyUQAZWq7+aQ9CFAeYSUShEH3LjKSTQC4JojjN27HAEURjOMR9JRkMsHCS2XWpcaqcgeGHXJFJY+b+3khgIMQk8NRkAOVILGZT87+sH0v/0kkIi2KJGZo/5MfUkKExrcoYEI6RpBMlIOJE/dVAI6jqkqrQvCrBWjx5WXQqZatart/WCo2rrI4cOAYnoAgscAEa4Aa0QBsg8AiewSt40560F+1d+5iPrmjZzhH4A+3rB3QVnv0=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

�(E1 + E2 + E3 � p012)

E4 + E5 � E1 � E2 � E3
<latexit sha1_base64="oCP/y1cmUortBh++6PF987xz/4E="></latexit>

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

cutkosky cut

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit> e2

<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42 X</latexit>

e5
<latexit sha1_base64="WQSenEPfaGp085s78lSG2heJXNU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqnderd1dVOrXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab3A42Y</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X
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X

�
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<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit> ( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

connected connected

threshold

( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

connected connected

threshold

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

cutkosky cut

�(E4 + E5 � p012)

E1 + E2 + E3 � E4 � E5
<latexit sha1_base64="DmcN8CCjdYQb85q+h3XH/erPFQs=">AAACHXicbVDLSsNAFJ34rPUVdekmWISKtCR9oMuiFFxWsA9oYphMJ+3QySTMTIQS8iNu/BU3LhRx4Ub8G6dtFtp64MDhnHuZuceLKBHSNL+1ldW19Y3N3FZ+e2d3b18/OOyIMOYIt1FIQ97zoMCUMNyWRFLciziGgUdx1xtfT/PuA+aChOxOTiLsBHDIiE8QlMpy9Zrtc4gSe4CphMWmWztvuvVS5CZWJb03z9Kk6VrKqihWSypWrKeuXjDL5gzGsrAyUQAZWq7+aQ9CFAeYSUShEH3LjKSTQC4JojjN27HAEURjOMR9JRkMsHCS2XWpcaqcgeGHXJFJY+b+3khgIMQk8NRkAOVILGZT87+sH0v/0kkIi2KJGZo/5MfUkKExrcoYEI6RpBMlIOJE/dVAI6jqkqrQvCrBWjx5WXQqZatart/WCo2rrI4cOAYnoAgscAEa4Aa0QBsg8AiewSt40560F+1d+5iPrmjZzhH4A+3rB3QVnv0=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

�(E1 + E2 + E3 � p012)

E4 + E5 � E1 � E2 � E3
<latexit sha1_base64="oCP/y1cmUortBh++6PF987xz/4E="></latexit>

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

cutkosky cut

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit> e2

<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42 X</latexit>

e5
<latexit sha1_base64="WQSenEPfaGp085s78lSG2heJXNU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqnderd1dVOrXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab3A42Y</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X
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X

�
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<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit> ( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

connected connected

threshold

( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

connected connected

threshold

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

cutkosky cut

�(E4 + E5 � p012)

E1 + E2 + E3 � E4 � E5
<latexit sha1_base64="DmcN8CCjdYQb85q+h3XH/erPFQs=">AAACHXicbVDLSsNAFJ34rPUVdekmWISKtCR9oMuiFFxWsA9oYphMJ+3QySTMTIQS8iNu/BU3LhRx4Ub8G6dtFtp64MDhnHuZuceLKBHSNL+1ldW19Y3N3FZ+e2d3b18/OOyIMOYIt1FIQ97zoMCUMNyWRFLciziGgUdx1xtfT/PuA+aChOxOTiLsBHDIiE8QlMpy9Zrtc4gSe4CphMWmWztvuvVS5CZWJb03z9Kk6VrKqihWSypWrKeuXjDL5gzGsrAyUQAZWq7+aQ9CFAeYSUShEH3LjKSTQC4JojjN27HAEURjOMR9JRkMsHCS2XWpcaqcgeGHXJFJY+b+3khgIMQk8NRkAOVILGZT87+sH0v/0kkIi2KJGZo/5MfUkKExrcoYEI6RpBMlIOJE/dVAI6jqkqrQvCrBWjx5WXQqZatart/WCo2rrI4cOAYnoAgscAEa4Aa0QBsg8AiewSt40560F+1d+5iPrmjZzhH4A+3rB3QVnv0=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

�(E1 + E2 + E3 � p012)

E4 + E5 � E1 � E2 � E3
<latexit sha1_base64="oCP/y1cmUortBh++6PF987xz/4E="></latexit>

It is finite when E4 + E5 � E1 � E2 � E3 ! 0
<latexit sha1_base64="X7hx3WA/SbnwC+pshq+idNoNjXc=">AAACCXicbVDLSgMxFM3UV62vUZdugkUQxDLTB7osSsFlBfuAdhgyaaYNzSRDklHK0K0bf8WNC0Xc+gfu/BvTx0JbDxw4nHMvyT1BzKjSjvNtZVZW19Y3spu5re2d3T17/6CpRCIxaWDBhGwHSBFGOWloqhlpx5KgKGCkFQyvJ3nrnkhFBb/To5h4EepzGlKMtLF8G9b88lnNr5zXfNewaFjqStofaCSleICOb+edgjMFXBbuXOTBHHXf/ur2BE4iwjVmSKmO68TaS5HUFDMyznUTRWKEh6hPOkZyFBHlpdNLxvDEOD0YCmnINZy6vzdSFCk1igIzGSE9UIvZxPwv6yQ6vPRSyuNEE45nD4UJg1rASS2wRyXBmo2MQFhS81eIB0girE15OVOCu3jysmgWC26pULkt56tX8zqy4Agcg1PgggtQBTegDhoAg0fwDF7Bm/VkvVjv1sdsNGPNdw7BH1ifP6NBl8w=</latexit>

(delta argument becomes same). In general:

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

cutkosky cut

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit> e2

<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42 X</latexit>

e5
<latexit sha1_base64="WQSenEPfaGp085s78lSG2heJXNU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqnderd1dVOrXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab3A42Y</latexit>



!12

Notice the multiple Cutkosky cuts, as opposed to the usual definition of the connected S-matrix

Scattering cross-sections then correspond to sums of terms 

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>

. . .
<latexit sha1_base64="XxIstfAZhX+x80QCL/M3i5yeBN4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmAckS5idnSRjZmeWmV4hLPkHLx4U8er/ePNvnCR70MSChqKqm+6uMBHcoOd9O4WV1bX1jeJmaWt7Z3evvH/QNCrVlDWoEkq3Q2KY4JI1kKNg7UQzEoeCtcLR7dRvPTFtuJIPOE5YEJOB5H1OCVqp2RWRQtMrV7yqN4O7TPycVCBHvVf+6kaKpjGTSAUxpuN7CQYZ0cipYJNSNzUsIXREBqxjqSQxM0E2u3binlglcvtK25LoztTfExmJjRnHoe2MCQ7NojcV//M6Kfavg4zLJEUm6XxRPxUuKnf6uhtxzSiKsSWEam5vdemQaELRBlSyIfiLLy+T5lnVP69e3l9Uajd5HEU4gmM4BR+uoAZ3UIcGUHiEZ3iFN0c5L8678zFvLTj5zCH8gfP5A75jjz8=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

Ŝ†
c

<latexit sha1_base64="/rYLhLf11NOU+AAeidiIiF83YAo=">AAACDHicbVC7TsMwFHV4lvIqMLJYVEhMVcJDMFawMBZBH1ITKsdxUqu2E9kOUhXlA1j4FRYGEGLlA9j4G5y0A7QcydLROefK9x4/YVRp2/62FhaXlldWK2vV9Y3Nre3azm5HxanEpI1jFsuejxRhVJC2ppqRXiIJ4j4jXX90VfjdByIVjcWdHifE4ygSNKQYaSMNanV3iHTmcqSHfpjd5vmg5JJnOL93AxRFRJqU3bBLwHniTEkdTNEa1L7cIMYpJ0JjhpTqO3aivQxJTTEjedVNFUkQHqGI9A0ViBPlZeUxOTw0SgDDWJonNCzV3xMZ4kqNuW+SxaZq1ivE/7x+qsMLL6MiSTURePJRmDKoY1g0AwMqCdZsbAjCkppdIR4iibA2/VVNCc7syfOkc9xwThpnN6f15uW0jgrYBwfgCDjgHDTBNWiBNsDgETyDV/BmPVkv1rv1MYkuWNOZPfAH1ucPa3qcfQ==</latexit>

X
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n|�ih�|(Ŝ†
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<latexit sha1_base64="nFY0f5L/JVNeM+8awP2RTTCTeyU="></latexit>

X
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<latexit sha1_base64="Hr8/cA2iy8rEugxu4OfZSwxExZg="></latexit>

Is IR finite for fixed n and m, that is for fixed number of connected components!

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

...
<latexit sha1_base64="1momxLjsLXF9ewnsR0ZRh2KX3D8=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWME84BkCbOzs8mY2Z1lpjcQQv7BiwdFvPo/3vwbJ8keNLGgoajqprsrSKUw6Lrfzsrq2vrGZmGruL2zu7dfOjhsGJVpxutMSaVbATVcioTXUaDkrVRzGgeSN4PB3dRvDrk2QiWPOEq5H9NeIiLBKFqp0RmGCk23VHYr7gxkmXg5KUOOWrf01QkVy2KeIJPUmLbnpuiPqUbBJJ8UO5nhKWUD2uNtSxMac+OPZ9dOyKlVQhIpbStBMlN/T4xpbMwoDmxnTLFvFr2p+J/XzjC68cciSTPkCZsvijJJUJHp6yQUmjOUI0so08LeSlifasrQBlS0IXiLLy+TxnnFu6hcPVyWq7d5HAU4hhM4Aw+uoQr3UIM6MHiCZ3iFN0c5L8678zFvXXHymSP4A+fzB82zj0k=</latexit>Ŝc

<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

Ŝc
<latexit sha1_base64="qeDiNIY93O9ZMK5zZIo/k/ky3w4=">AAACBHicbZC7TsMwFIadcivlFmDsYlEhMVUJF8FYwcJYBL1ITVQ5rtNatZ3IdpCqKAMLr8LCAEKsPAQbb4OTZoDCL1n69J9z5HP+IGZUacf5sipLyyura9X12sbm1vaOvbvXVVEiMengiEWyHyBFGBWko6lmpB9LgnjASC+YXuX13j2RikbiTs9i4nM0FjSkGGljDe26N0E69TjSkyBMb7NsWLDkKc6GdsNpOoXgX3BLaIBS7aH96Y0inHAiNGZIqYHrxNpPkdQUM5LVvESRGOEpGpOBQYE4UX5aHJHBQ+OMYBhJ84SGhftzIkVcqRkPTGe+oVqs5eZ/tUGiwws/pSJONBF4/lGYMKgjmCcCR1QSrNnMAMKSml0hniCJsDa51UwI7uLJf6F73HRPmmc3p43WZRlHFdTBATgCLjgHLXAN2qADMHgAT+AFvFqP1rP1Zr3PWytWObMPfsn6+AYZvpkJ</latexit>

( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit> ( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

connected connected

threshold

( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>( <latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

connected connected

threshold

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

cutkosky cut

�(E4 + E5 � p012)

E1 + E2 + E3 � E4 � E5
<latexit sha1_base64="DmcN8CCjdYQb85q+h3XH/erPFQs=">AAACHXicbVDLSsNAFJ34rPUVdekmWISKtCR9oMuiFFxWsA9oYphMJ+3QySTMTIQS8iNu/BU3LhRx4Ub8G6dtFtp64MDhnHuZuceLKBHSNL+1ldW19Y3N3FZ+e2d3b18/OOyIMOYIt1FIQ97zoMCUMNyWRFLciziGgUdx1xtfT/PuA+aChOxOTiLsBHDIiE8QlMpy9Zrtc4gSe4CphMWmWztvuvVS5CZWJb03z9Kk6VrKqihWSypWrKeuXjDL5gzGsrAyUQAZWq7+aQ9CFAeYSUShEH3LjKSTQC4JojjN27HAEURjOMR9JRkMsHCS2XWpcaqcgeGHXJFJY+b+3khgIMQk8NRkAOVILGZT87+sH0v/0kkIi2KJGZo/5MfUkKExrcoYEI6RpBMlIOJE/dVAI6jqkqrQvCrBWjx5WXQqZatart/WCo2rrI4cOAYnoAgscAEa4Aa0QBsg8AiewSt40560F+1d+5iPrmjZzhH4A+3rB3QVnv0=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

�(E1 + E2 + E3 � p012)

E4 + E5 � E1 � E2 � E3
<latexit sha1_base64="oCP/y1cmUortBh++6PF987xz/4E="></latexit>

It is finite when E4 + E5 � E1 � E2 � E3 ! 0
<latexit sha1_base64="X7hx3WA/SbnwC+pshq+idNoNjXc=">AAACCXicbVDLSgMxFM3UV62vUZdugkUQxDLTB7osSsFlBfuAdhgyaaYNzSRDklHK0K0bf8WNC0Xc+gfu/BvTx0JbDxw4nHMvyT1BzKjSjvNtZVZW19Y3spu5re2d3T17/6CpRCIxaWDBhGwHSBFGOWloqhlpx5KgKGCkFQyvJ3nrnkhFBb/To5h4EepzGlKMtLF8G9b88lnNr5zXfNewaFjqStofaCSleICOb+edgjMFXBbuXOTBHHXf/ur2BE4iwjVmSKmO68TaS5HUFDMyznUTRWKEh6hPOkZyFBHlpdNLxvDEOD0YCmnINZy6vzdSFCk1igIzGSE9UIvZxPwv6yQ6vPRSyuNEE45nD4UJg1rASS2wRyXBmo2MQFhS81eIB0girE15OVOCu3jysmgWC26pULkt56tX8zqy4Agcg1PgggtQBTegDhoAg0fwDF7Bm/VkvVjv1sdsNGPNdw7BH1ifP6NBl8w=</latexit>

(delta argument becomes same). In general:

Work for fixed n and m, e.g.
n = 1, m = 1

<latexit sha1_base64="3nyiGxHan3SgoJCr4QFb0QcFGHA=">AAAB8nicbVDLSgNBEOz1GeMr6tHLYBA8hLDrA70Egl48RjAP2CxhdjKbDJmZXWZmhbDkM7x4UMSrX+PNv3GS7EETCxqKqm66u8KEM21c99tZWV1b39gsbBW3d3b39ksHhy0dp4rQJol5rDoh1pQzSZuGGU47iaJYhJy2w9Hd1G8/UaVZLB/NOKGBwAPJIkawsZIva14FdStI1LxeqexW3RnQMvFyUoYcjV7pq9uPSSqoNIRjrX3PTUyQYWUY4XRS7KaaJpiM8ID6lkosqA6y2ckTdGqVPopiZUsaNFN/T2RYaD0Woe0U2Az1ojcV//P81EQ3QcZkkhoqyXxRlHJkYjT9H/WZosTwsSWYKGZvRWSIFSbGplS0IXiLLy+T1nnVu6hePVyW67d5HAU4hhM4Aw+uoQ730IAmEIjhGV7hzTHOi/PufMxbV5x85gj+wPn8Ab02j5o=</latexit>

⇢
<latexit sha1_base64="41QSMS0BN5U8E340Ys+A+p9w9NA=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jGBNIljA76U2GzD6Y6RVCyEd48aCIV7/Hm3/jJNmDJhY0FFXddHcFqZKGXPfbKaysrq1vFDdLW9s7u3vl/YNHk2RaYEMkKtGtgBtUMsYGSVLYSjXyKFDYDIa3U7/5hNrIJH6gUYp+xPuxDKXgZKVmx2SBQeqWK27VnYEtEy8nFchR75a/Or1EZBHGJBQ3pu25KfljrkkKhZNSJzOYcjHkfWxbGvMIjT+enTthJ1bpsTDRtmJiM/X3xJhHxoyiwHZGnAZm0ZuK/3ntjMJrfyzjNCOMxXxRmClGCZv+znpSoyA1soQLLe2tTAy45oJsQiUbgrf48jJ5PKt659XL+4tK7SaPowhHcAyn4MEV1OAO6tAAAUN4hld4c1LnxXl3PuatBSefOYQ/cD5/AI/Sj7k=</latexit>

cutkosky cut

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

Gc
<latexit sha1_base64="AbbNKDxL/VHFpe+5pcHGPfeWEyo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFF7qsYB/QGUomzbShSWZIMkIZ+htuXCji1p9x59+YaWehrQcCh3Pu5Z6cMOFMG9f9dkorq2vrG+XNytb2zu5edf+greNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044vs39zhNVmsXy0UwSGgg8lCxiBBsr+Xd9X2AzUiIj03615tbdGdAy8QpSgwLNfvXLH8QkFVQawrHWPc9NTJBhZRjhdFrxU00TTMZ4SHuWSiyoDrJZ5ik6scoARbGyTxo0U39vZFhoPRGhncwT6kUvF//zeqmJroOMySQ1VJL5oSjlyMQoLwANmKLE8IklmChmsyIywgoTY2uq2BK8xS8vk/ZZ3TuvXz5c1Bo3RR1lOIJjOAUPrqAB99CEFhBI4Ble4c1JnRfn3fmYj5acYucQ/sD5/AFPLJHf</latexit>

e1
<latexit sha1_base64="jV3svTPXhlRPo4eJ3u/bnDwC86w=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXter1xxq+4MZJl4OalAjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHbqhJxYpU/CWNmShszU3xMZjbQeR4HtjKgZ6kVvKv7ndVITXvsZl0lqULL5ojAVxMRk+jfpc4XMiLEllClubyVsSBVlxqZTsiF4iy8vk+ZZ1TuvXt5fVGo3eRxFOIJjOAUPrqAGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AHw842U</latexit> e2

<latexit sha1_base64="6Lr/MS72QuNKg3+VVkSk/RUpW2s=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KklV9Fj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9YK/aK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m506IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSE137GZZIalGy+KEwFMTGZ/k36XCEzYmwJZYrbWwkbUkWZsekUbQje4svLpFmteOeVy/uLcu0mj6MAx3ACZ+DBFdTgDurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwDyd42V</latexit>

e3
<latexit sha1_base64="+YRDGKhbh2tMlCk+kixJLqzTg84=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKez6QI9BLx4jmgckS5id9CZDZmeXmVkhLPkELx4U8eoXefNvnCR70MSChqKqm+6uIBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7dRvPaHSPJaPZpygH9GB5CFn1FjpAXvnvXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeO1nXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+8enl/Uand5HEU4QiO4RQ8uIIa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfz+42W</latexit>

e4
<latexit sha1_base64="krr0GZtCxwIQuiO80aa1kM4RRFY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqndevbirVerXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab1f42 X</latexit>

e5
<latexit sha1_base64="WQSenEPfaGp085s78lSG2heJXNU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nUoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1Bqw8GHu/NMDMvSATXxnW/nMLK6tr6RnGztLW9s7tX3j9o6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+WDmSToR3QoecgZNVa6x36tX664VXcO8pd4OalAjka//NkbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7qlJxYZUDCWNmShszVnxMZjbSeRIHtjKgZ6WVvJv7ndVMTXvkZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTsiF4yy//Ja2zqnderd1dVOrXeRxFOIJjOAUPLqEOt9CAJjAYwhO8wKsjnGfnzXlftBacfOYQfsH5+Ab3A42Y</latexit>
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Backup slides
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Thresholds in three-dimensional space
We kept on-shell energy dependence implicit. Let’s re-instate it 

= . . .+

Z
d3~k

1
Q4

i=1 2|~k + ~pi|
i3

(|~k|+ |~k � ~p2|� p02)(|~k + ~p1|+ |~k + ~p1 � ~p3|� p03)(|~k + ~p1|+ |~k � ~p2|� p012)
+ . . .

<latexit sha1_base64="y4Bzo8xQWPwcxvsJ5KGu38667Tk="></latexit>

We can now draw the threshold locations in the space of spatial loop momenta 

|~k|+ |~k � ~p2|� p02 = 0
<latexit sha1_base64="ct/+BQXydxvtecWXRofRVdTLJ3w=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApCNIyUxXdCEU3LivYC7TjkEkzbWjmQpIplOk8gRtfxY0LRdy6dufbmE5H0NYDIR//fw7J+Z2QUSEN40vLLS2vrK7l1wsbm1vbO/ruXlMEEcekgQMW8LaDBGHUJw1JJSPtkBPkOYy0nOH11G+NCBc08O/kOCSWh/o+dSlGUkm2Xpp0RwTHw2Ry/EPl9A4Tuzoph3b13rg0bL1oVIy04CKYGRRBVnVb/+z2Ahx5xJeYISE6phFKK0ZcUsxIUuhGgoQID1GfdBT6yCPCitN1ElhSSg+6AVfHlzBVf0/EyBNi7Dmq00NyIOa9qfif14mke2HF1A8jSXw8e8iNGJQBnGYDe5QTLNlYAcKcqr9CPEAcYakSLKgQzPmVF6FZrZgnlbPb02LtKosjDw7AITgCJjgHNXAD6qABMHgAT+AFvGqP2rP2pr3PWnNaNrMP/pT28Q0ns5wi</latexit>

Foci: ~k = 0, ~k = ~p2
<latexit sha1_base64="AUfYks3STuZ4YFb4Q5xWIzv0Ypo=">AAACB3icbVBNS8MwGE79nPOr6lGQ4BA8yGinohdh6MXjBPcBaylplm5haVqSdDBKb178K148KOLVv+DNf2PWVdDNB0KePM/78uZ9/JhRqSzry1hYXFpeWS2tldc3Nre2zZ3dlowSgUkTRywSHR9JwignTUUVI51YEBT6jLT94c3Eb4+IkDTi92ocEzdEfU4DipHSkmceOCOC02F2ZZ1AB/488jvOvJpnVqyqlQPOE7sgFVCg4ZmfTi/CSUi4wgxJ2bWtWLkpEopiRrKyk0gSIzxEfdLVlKOQSDfN98jgkVZ6MIiEPlzBXP3dkaJQynHo68oQqYGc9Sbif143UcGlm1IeJ4pwPB0UJAyqCE5CgT0qCFZsrAnCguq/QjxAAmGloyvrEOzZledJq1a1T6vnd2eV+nURRwnsg0NwDGxwAergFjRAE2DwAJ7AC3g1Ho1n4814n5YuGEXPHvgD4+MbJWWY3Q==</latexit>

a = p02, b =
q

(p02)
2 � |~p2|2

<latexit sha1_base64="/zlc3PKedXhSm4sJ3vBSZeR0EJU=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0WoqCWJim4KRTcuK9gHNG2YTKd26OThzKRQ0nyEG3/FjQtF3Lpw5984bbPQ1gMXDufcy733uCGjQhrGt5ZZWFxaXsmu5tbWNza39O2dmggijkkVByzgDRcJwqhPqpJKRhohJ8hzGam7/euxXx8QLmjg38lhSFoeuvdpl2IkleToR6gUOlbbOIY2dEu2eOAyLkyUw7Z1MrIHBMdh4lijtpU4et4oGhPAeWKmJA9SVBz9y+4EOPKILzFDQjRNI5StGHFJMSNJzo4ECRHuo3vSVNRHHhGtePJUAg+U0oHdgKvyJZyovydi5Akx9FzV6SHZE7PeWPzPa0aye9mKqR9Gkvh4uqgbMSgDOE4IdignWLKhIghzqm6FuIc4wlLlmFMhmLMvz5OaVTRPi+e3Z/nyVRpHFuyBfVAAJrgAZXADKqAKMHgEz+AVvGlP2ov2rn1MWzNaOrML/kD7/AG7VJzK</latexit>

Minor/major axis lengths:

It exists if p02 � 0, p22 � 0
<latexit sha1_base64="W01RHEEIjM3nrlJO0wMVABis+Go=">AAAB/3icbZDLSsNAFIZPvNZ6iwpu3AwWwYWUpCq6LLpxWcFeoI1hMp20QycXZiZCiV34Km5cKOLW13Dn2zhJs9DWHwY+/nMO58zvxZxJZVnfxsLi0vLKammtvL6xubVt7uy2ZJQIQpsk4pHoeFhSzkLaVExx2okFxYHHadsbXWf19gMVkkXhnRrH1AnwIGQ+I1hpyzX3Y7d2b/UGFFknKONazq5ZsapWLjQPdgEVKNRwza9ePyJJQENFOJaya1uxclIsFCOcTsq9RNIYkxEe0K7GEAdUOml+/wQdaaeP/EjoFyqUu78nUhxIOQ483RlgNZSztcz8r9ZNlH/ppCyME0VDMl3kJxypCGVhoD4TlCg+1oCJYPpWRIZYYKJ0ZGUdgj375Xlo1ar2afX89qxSvyriKMEBHMIx2HABdbiBBjSBwCM8wyu8GU/Gi/FufExbF4xiZg/+yPj8AZ0qk+o=</latexit>

Describes a segment connecting the foci when p22 = 0
<latexit sha1_base64="HPYUHUxto7AW594eDrFJg45zpWk=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hd2o6EUIevEYwTwgiWF20psMmZ1dZ2aFsOQnvHhQxKu/482/cZLsQRMLGoqqbrq7/FhwbVz321laXlldW89t5De3tnd2C3v7dR0limGNRSJSTZ9qFFxizXAjsBkrpKEvsOEPbyZ+4wmV5pG8N6MYOyHtSx5wRo2VmnG3/FC+Im63UHRL7hRkkXgZKUKGarfw1e5FLAlRGiao1i3PjU0npcpwJnCcbycaY8qGtI8tSyUNUXfS6b1jcmyVHgkiZUsaMlV/T6Q01HoU+rYzpGag572J+J/XSkxw2Um5jBODks0WBYkgJiKT50mPK2RGjCyhTHF7K2EDqigzNqK8DcGbf3mR1Msl77R0fndWrFxnceTgEI7gBDy4gArcQhVqwEDAM7zCm/PovDjvzsesdcnJZg7gD5zPH3Ojju8=</latexit>

~p2
<latexit sha1_base64="j81ElJn35VeenjoWCDWT2KvC1qM=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbAIrkpSFV0W3bisYB/QhDCZ3LRDJw9mJoUSs/BX3LhQxK2/4c6/cZpmoa0HLhzOuXfu3OMljAppmt9aZWV1bX2julnb2t7Z3dP3D7oiTjmBDolZzPseFsBoBB1JJYN+wgGHHoOeN76d+b0JcEHj6EFOE3BCPIxoQAmWSnL1I7t4I+Pg55k9AZIludvMXb1uNswCxjKxSlJHJdqu/mX7MUlDiCRhWIiBZSbSyTCXlDDIa3YqIMFkjIcwUDTCIQgnK3bnxqlSfCOIuapIGoX6eyLDoRDT0FOdIZYjsejNxP+8QSqDayejUZJKiMh8UZAyQ8bGLAzDpxyIZFNFMOFU/dUgI8wxkSqymgrBWjx5mXSbDeu8cXl/UW/dlHFU0TE6QWfIQleohe5QG3UQQY/oGb2iN+1Je9HetY95a0UrZw7RH2ifPxCPlsc=</latexit>

)
<latexit sha1_base64="NJkL7XqzX5CHino+C41Ca7UOiHA=">AAAB8nicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx6jmAdsljA7mU2GzM4sM71KCPkMLx4U8erXePNvnCR70GhBQ1HVTXdXlApu0PO+nMLS8srqWnG9tLG5tb1T3t1rGpVpyhpUCaXbETFMcMkayFGwdqoZSSLBWtHweuq3Hpg2XMl7HKUsTEhf8phTglYKOne8P0CitXrslite1ZvB/Uv8nFQgR71b/uz0FM0SJpEKYkzgeymGY6KRU8EmpU5mWErokPRZYKkkCTPheHbyxD2ySs+NlbYl0Z2pPyfGJDFmlES2MyE4MIveVPzPCzKML8Mxl2mGTNL5ojgTLip3+r/b45pRFCNLCNXc3urSAdGEok2pZEPwF1/+S5onVf+0en57Vqld5XEU4QAO4Rh8uIAa3EAdGkBBwRO8wKuDzrPz5rzPWwtOPrMPv+B8fAOTX5F0</latexit>

ellipse!

b
<latexit sha1_base64="yIrGmBkDVsfTcWCb4nd35ol5W8A=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0f6DHoxWMC5gHJEmYnvcmY2dllZlYIS77AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hobuq3nlBpHssHM07Qj+hA8pAzaqxUD3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveReWqflmu3uZxFOAYTuAMPLiGKtxDDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPxyWM7Q==</latexit>

Conic obtained by intersecting a forward light cone with a backward one

{k2 = 0, k0 > 0} \ {(k � p2)
2 = 0, k0 � p02 < 0}

<latexit sha1_base64="8DKi3uwXkT0TFrwL7P7YHnHnBfc=">AAACHXicbVBLSwMxGMzWV62vVY9egkWooCVbK3pQKXrxWME+oNuWbJq2YbMPkqxQlv4RL/4VLx4U8eBF/Ddm2z3U6kBgMjMfyTdOyJlUCH0bmYXFpeWV7GpubX1jc8vc3qnLIBKE1kjAA9F0sKSc+bSmmOK0GQqKPYfThuPeJH7jgQrJAv9ejULa9vDAZ31GsNJS1yzbsdspXaIjaEO3g66QPbYJDu244B6H3dLhjJfcO+hCJ7pmHhXRBPAvsVKSBymqXfPT7gUk8qivCMdStiwUqnaMhWKE03HOjiQNMXHxgLY09bFHZTuebDeGB1rpwX4g9PEVnKizEzH2pBx5jk56WA3lvJeI/3mtSPXP2zHzw0hRn0wf6kccqgAmVcEeE5QoPtIEE8H0XyEZYoGJ0oXmdAnW/Mp/Sb1UtE6Kp3flfOU6rSML9sA+KAALnIEKuAVVUAMEPIJn8ArejCfjxXg3PqbRjJHO7IJfML5+AOHwnhE=</latexit>

How to compute discontinuities
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Now we can draw all the remaining thresholds

~p2
<latexit sha1_base64="j81ElJn35VeenjoWCDWT2KvC1qM=">AAAB/3icbVDLSsNAFJ3UV62vqODGTbAIrkpSFV0W3bisYB/QhDCZ3LRDJw9mJoUSs/BX3LhQxK2/4c6/cZpmoa0HLhzOuXfu3OMljAppmt9aZWV1bX2julnb2t7Z3dP3D7oiTjmBDolZzPseFsBoBB1JJYN+wgGHHoOeN76d+b0JcEHj6EFOE3BCPIxoQAmWSnL1I7t4I+Pg55k9AZIludvMXb1uNswCxjKxSlJHJdqu/mX7MUlDiCRhWIiBZSbSyTCXlDDIa3YqIMFkjIcwUDTCIQgnK3bnxqlSfCOIuapIGoX6eyLDoRDT0FOdIZYjsejNxP+8QSqDayejUZJKiMh8UZAyQ8bGLAzDpxyIZFNFMOFU/dUgI8wxkSqymgrBWjx5mXSbDeu8cXl/UW/dlHFU0TE6QWfIQleohe5QG3UQQY/oGb2iN+1Je9HetY95a0UrZw7RH2ifPxCPlsc=</latexit>

�~p1
<latexit sha1_base64="GDwyOpWUGAepMTL2oOzIgooFMcE=">AAACAHicbVDLSsNAFJ34rPUVdeHCTbAIbiyJD3RZdOOygn1AE8JkctsOnUzCzKRQQjb+ihsXirj1M9z5N07TLLT1wIXDOffOnXuChFGpbPvbWFpeWV1br2xUN7e2d3bNvf22jFNBoEViFotugCUwyqGlqGLQTQTgKGDQCUZ3U78zBiFpzB/VJAEvwgNO+5RgpSXfPHSLNzIBYZ6duWMgWZL7Tu6bNbtuF7AWiVOSGirR9M0vN4xJGgFXhGEpe46dKC/DQlHCIK+6qYQEkxEeQE9TjiOQXlYsz60TrYRWPxa6uLIK9fdEhiMpJ1GgOyOshnLem4r/eb1U9W+8jPIkVcDJbFE/ZZaKrWkaVkgFEMUmmmAiqP6rRYZYYKJ0ZlUdgjN/8iJpn9edi/rVw2WtcVvGUUFH6BidIgddowa6R03UQgTl6Bm9ojfjyXgx3o2PWeuSUc4coD8wPn8Af1aW/Q==</latexit>

�~p1 + ~p3
<latexit sha1_base64="EUwKNNVQ5lmEDKHKad9+P360gtQ=">AAACCnicbZDLSsNAFIYn9VbrLerSTbQIglgSq+iy6MZlBXuBJoTJ5LQdOrkwMymUkLUbX8WNC0Xc+gTufBunaQStHhj4+P9zZs78XsyokKb5qZUWFpeWV8qrlbX1jc0tfXunLaKEE2iRiEW862EBjIbQklQy6MYccOAx6Hij66nfGQMXNArv5CQGJ8CDkPYpwVJJrr5v53ekHPwsPbHHQNI4c63jb6pnrl41a2Zexl+wCqiiopqu/mH7EUkCCCVhWIieZcbSSTGXlDDIKnYiIMZkhAfQUxjiAIST5mtkxqFSfKMfcXVCaeTqz4kUB0JMAk91BlgOxbw3Ff/zeonsXzopDeNEQkhmD/UTZsjImOZi+JQDkWyiABNO1a4GGWKOiVTpVVQI1vyX/0L7tGbVa+e3Z9XGVRFHGe2hA3SELHSBGugGNVELEXSPHtEzetEetCftVXubtZa0YmYX/Srt/QsOyJsg</latexit>

We now want to regulate the thresholds through a contour deformation ~k ! ~k � i
<latexit sha1_base64="w39ADA3X0Rw53udkubN9WA/9OKE=">AAACCnicbVC7TsNAEDzzDOFloKQxREg0RDYPQRlBQxkk8pBiK1pfzskp5zvr7hwUWalp+BUaChCi5Qvo+BsuiQtIGGml0cyudnfChFGlXffbWlhcWl5ZLawV1zc2t7btnd26EqnEpIYFE7IZgiKMclLTVDPSTCSBOGSkEfZvxn5jQKSigt/rYUKCGLqcRhSDNlLbPvAHBGf9kS9pt6dBSvGQKyfU70OSQNsuuWV3AmeeeDkpoRzVtv3ldwROY8I1ZqBUy3MTHWQgNcWMjIp+qkgCuA9d0jKUQ0xUkE1eGTlHRuk4kZCmuHYm6u+JDGKlhnFoOmPQPTXrjcX/vFaqo6sgozxJNeF4uihKmaOFM87F6VBJsGZDQwBLam51cA8kYG3SK5oQvNmX50n9tOydlS/uzkuV6zyOAtpHh+gYeegSVdAtqqIawugRPaNX9GY9WS/Wu/UxbV2w8pk99AfW5w/Oe5ua</latexit>


<latexit sha1_base64="YOC/OQlJIVOVDKiPeKr34fz6EdM=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqsz4QJdFNy4r2Ae0Q8mkmTY2k4QkI5Sh/+DGhSJu/R93/o1pOwttPXDhcM693HtPpDgz1ve/vcLK6tr6RnGztLW9s7tX3j9oGplqQhtEcqnbETaUM0EblllO20pTnESctqLR7dRvPVFtmBQPdqxomOCBYDEj2Dqp2R1hpXCvXPGr/gxomQQ5qUCOeq/81e1LkiZUWMKxMZ3AVzbMsLaMcDopdVNDFSYjPKAdRwVOqAmz2bUTdOKUPoqldiUsmqm/JzKcGDNOIteZYDs0i95U/M/rpDa+DjMmVGqpIPNFccqRlWj6OuozTYnlY0cw0czdisgQa0ysC6jkQggWX14mzbNqcF69vL+o1G7yOIpwBMdwCgFcQQ3uoA4NIPAIz/AKb570Xrx372PeWvDymUP4A+/zB5hwjyY=</latexit>

has to satisfy constraints

(

<latexit sha1_base64="Q1OQrw9FlkO9HajP2kumE28pDeM=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQ+0GWpG5cV7AOaUCbTSTp0ZhJmJkIJ/Qg3LhRx6/e482+ctllo64ELh3Pu5d57wpQzbVz32ymtrW9sbpW3Kzu7e/sH1cOjjk4yRWibJDxRvRBrypmkbcMMp71UUSxCTrvh+G7md5+o0iyRj2aS0kDgWLKIEWys1PWbLI79fFCtuXV3DrRKvILUoEBrUP3yhwnJBJWGcKx133NTE+RYGUY4nVb8TNMUkzGOad9SiQXVQT4/d4rOrDJEUaJsSYPm6u+JHAutJyK0nQKbkV72ZuJ/Xj8z0W2QM5lmhkqyWBRlHJkEzX5HQ6YoMXxiCSaK2VsRGWGFibEJVWwI3vLLq6RzUfcu69cPV7VGs4ijDCdwCufgwQ004B5a0AYCY3iGV3hzUufFeXc+Fq0lp5g5hj9wPn8AJIOPcw==</latexit>

No crossing of branch-cuts

Stay on well-defined Riemann sheet

Satisfy causal prescription

Focus on the last one

 ·r⌘i > 0, when ⌘i = 0
<latexit sha1_base64="tffdCCmR0qqdVMx4D7NQz/l1LWw=">AAACHnicbVDLSitBEO3xbXxFXbppDIILCTM+0I0iunGpYFTIhFDTqZgmPT1Dd40ahnyJG3/FjQtFBFf6N3biLLx6DxQczqmiqk6UKmnJ9z+9kdGx8YnJqenSzOzc/EJ5cenCJpkRWBOJSsxVBBaV1FgjSQqvUoMQRwovo+7xwL+8QWNlos+pl2Ijhmst21IAOalZ3gm7kKYQilZCPNQQKeAhEjTlgb/BQx4S3lHObzuoeb9w9v1mueJX/SH4XxIUpMIKnDbL72ErEVmMmoQCa+uBn1IjB0NSKOyXwsxiCqIL11h3VEOMtpEP3+vzNae0eDsxrjTxofpzIofY2l4cuc4YqGN/ewPxf149o/ZeI5c6zQi1+F7UzhSnhA+y4i1pUJDqOQLCSHcrFx0wIMglWnIhBL9f/ksuNqvBVnXnbLtyeFTEMcVW2CpbZwHbZYfshJ2yGhPsnj2yZ/biPXhP3qv39t064hUzy+wfeB9fUIqhVw==</latexit>

⌘1 = |~k|+ |~k � ~p2|� p02 = 0
<latexit sha1_base64="gg2aUBr8JPjXnMeVtVBY00dNi5U=">AAACFXicbZDLSgMxFIYzXmu9VV26GSyCoC0zVdFNoejGZQV7gbYOmfRMG5rJDEmmUKZ9CTe+ihsXirgV3Pk2pu0I2nog5OP/zyE5vxsyKpVlfRkLi0vLK6uptfT6xubWdmZntyqDSBCokIAFou5iCYxyqCiqGNRDAdh3GdTc3vXYr/VBSBrwOzUIoeXjDqceJVhpycmcNEFhxy4Om30gcW80PP6h3OQOR05hmAudwr1VtJxM1spbkzLnwU4gi5IqO5nPZjsgkQ9cEYalbNhWqFoxFooSBqN0M5IQYtLDHWho5NgH2YonW43MQ620TS8Q+nBlTtTfEzH2pRz4ru70serKWW8s/uc1IuVdtmLKw0gBJ9OHvIiZKjDHEZltKoAoNtCAiaD6rybpYoGJ0kGmdQj27MrzUC3k7dP8+e1ZtnSVxJFC++gAHSEbXaASukFlVEEEPaAn9IJejUfj2Xgz3qetC0Yys4f+lPHxDSuTnss=</latexit>

⌘2 = |~k + ~p1|+ |~k � ~p2|� p012 = 0
<latexit sha1_base64="0yndn5R+5/dSwaCU9f+INtpHYNw=">AAACInicbZDLSgMxFIYz9VbrrerSzWARhNIyMyrqolB047KCvUBbh0x62oZmLiSZQpnOs7jxVdy4UNSV4MOYTito64GQn+8/h+T8TsCokIbxqaWWlldW19LrmY3Nre2d7O5eTfghJ1AlPvN5w8ECGPWgKqlk0Ag4YNdhUHcG1xO/PgQuqO/dyVEAbRf3PNqlBEuF7OxlCyS2rdK4NQQSDeJ8cgexbY7zP6zww6xxIbAj04rvjZJhZ3NG0UhKXxTmTOTQrCp29r3V8UnogicJw0I0TSOQ7QhzSQmDONMKBQSYDHAPmkp62AXRjpIVY/1IkY7e9bk6ntQT+nsiwq4QI9dRnS6WfTHvTeB/XjOU3Yt2RL0glOCR6UPdkOnS1yd56R3KgUg2UgITTtVfddLHHBOpUs2oEMz5lRdFzSqaJ8Wz29Nc+WoWRxodoEN0jEx0jsroBlVQFRH0gJ7QC3rVHrVn7U37mLamtNnMPvpT2tc3d5WkNA==</latexit>

⌘3 = |~k + ~p1|+ |~k + ~p1 � ~p3|� p03 = 0
<latexit sha1_base64="YWPsU0ursaR6Iw5J8eR/ulC5xbg=">AAACK3icbZDLSgMxFIYz9VbrrerSzWARhNIyYxXdFErduKxgL9AZh0x62oZmLiSZQpnO+7jxVVzowgtufQ/Ti6CtB0I+/v8ckvO7IaNCGsa7llpZXVvfSG9mtrZ3dvey+wcNEUScQJ0ELOAtFwtg1Ie6pJJBK+SAPZdB0x1cT/zmELiggX8nRyHYHu75tEsJlkpyslULJHZK5bE1BBIPkvz0DhPHHOeXtcIPlcaF0IlLyb1RNpxsziga09KXwZxDDs2r5mSfrU5AIg98SRgWom0aobRjzCUlDJKMFQkIMRngHrQV+tgDYcfTXRP9RCkdvRtwdXypT9XfEzH2hBh5rur0sOyLRW8i/ue1I9m9smPqh5EEn8we6kZMl4E+CU7vUA5EspECTDhVf9VJH3NMpIo3o0IwF1dehsZZ0SwVL27Pc5XqPI40OkLH6BSZ6BJV0A2qoToi6AE9oVf0pj1qL9qH9jlrTWnzmUP0p7SvbwIZqB0=</latexit>

r⌘2
<latexit sha1_base64="HzUBGwdELQbvAVJc8txvJmaIKRI=">AAACB3icbVA9SwNBEN2L3/ErainIYhCswl1UtBRtLBWMBnIhzG0mcXFv79idE8ORzsa/YmOhiK1/wc5/4yam0MQHA4/3ZnZ2XpQqacn3v7zC1PTM7Nz8QnFxaXlltbS2fmWTzAisiUQlph6BRSU11kiSwnpqEOJI4XV0ezrwr+/QWJnoS+ql2Iyhq2VHCiAntUpbIeE9Dd/JDbb7eaghUsBDJGhV+61S2a/4Q/BJEoxImY1w3ip9hu1EZDFqEgqsbQR+Ss0cDEmhsF8MM4spiFvoYsNRDTHaZj7c3+c7TmnzTmJcaeJD9fdEDrG1vThynTHQjR33BuJ/XiOjzlEzlzrNCLX4WdTJFKeED0LhbWlQkOo5AsJI91cubsCAIBdd0YUQjJ88Sa6qlWCvcnCxXz4+GcUxzzbZNttlATtkx+yMnbMaE+yBPbEX9uo9es/em/f+01rwRjMb7A+8j2/WMZnq</latexit>

~s1
<latexit sha1_base64="V0bQ/ruAatBI+KBb6xeVKlzA4TE=">AAAB8HicbVDLSgNBEOyNrxhfUY9eFoPgKez6QI9BLx4jmIckS5id9CZDZmaXmdlAWPIVXjwo4tXP8ebfOEn2oNGChqKqm+6uMOFMG8/7cgorq2vrG8XN0tb2zu5eef+gqeNUUWzQmMeqHRKNnElsGGY4thOFRIQcW+Hodua3xqg0i+WDmSQYCDKQLGKUGCs9dsdIMz3t+b1yxat6c7h/iZ+TCuSo98qf3X5MU4HSUE607vheYoKMKMMox2mpm2pMCB2RAXYslUSgDrL5wVP3xCp9N4qVLWncufpzIiNC64kIbacgZqiXvZn4n9dJTXQdZEwmqUFJF4uilLsmdmffu32mkBo+sYRQxeytLh0SRaixGZVsCP7yy39J86zqn1cv7y8qtZs8jiIcwTGcgg9XUIM7qEMDKAh4ghd4dZTz7Lw574vWgpPPHMIvOB/f1yiQcA==</latexit>

~s2
<latexit sha1_base64="bqogMO1wpGFsG2p6gCvr5PDMt2M=">AAAB8HicbVDLTgJBEOzFF+IL9ehlIjHxRHZRo0eiF4+YyMPAhswODUyYnd3MzJKQDV/hxYPGePVzvPk3DrAHBSvppFLVne6uIBZcG9f9dnJr6xubW/ntws7u3v5B8fCooaNEMayzSESqFVCNgkusG24EtmKFNAwENoPR3cxvjlFpHslHM4nRD+lA8j5n1FjpqTNGluppt9ItltyyOwdZJV5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4LnURjTNmIDrBtqaQhaj+dHzwlZ1bpkX6kbElD5urviZSGWk/CwHaG1Az1sjcT//Paienf+CmXcWJQssWifiKIicjse9LjCpkRE0soU9zeStiQKsqMzahgQ/CWX14ljUrZuyhfPVyWqrdZHHk4gVM4Bw+uoQr3UIM6MAjhGV7hzVHOi/PufCxac042cwx/4Hz+ANiskHE=</latexit>

The vector field
 = �1(~k)(~k � ~s1) + �2(~k)(~k � ~s2)

<latexit sha1_base64="bngvMEKcRXuViywuQ8ETN1HMrXg=">AAACO3icdVBNSwJBGJ61L7Mvq2OXJQmUSHatqEsgdelokSa4y/LuOOqwsx/MzAqy+L+69Ce6denSoYiu3RtXhdJ6YZiH54OZ93EjRoU0jGcts7C4tLySXc2trW9sbuW3dxoijDkmdRyykDddEITRgNQllYw0I07Adxm5d72rkX7fJ1zQMLiTg4jYPnQD2qEYpKKc/K3lQRTBhcVUpg2OWbT6BCfesDQFR+ktho5ZOpy6Kv+7KiUnXzDKRjr6PDAnoIAmU3PyT1Y7xLFPAokZCNEyjUjaCXBJMSPDnBULEgH2oEtaCgbgE2En6e5D/UAxbb0TcnUCqafsz0QCvhAD31VOH2RPzGoj8i+tFcvOuZ3QIIolCfD4oU7MdBnqoyL1NuUESzZQADCn6q867gEHLFXdOVWCObvyPGhUyuZx+fTmpFC9nNSRRXtoHxWRic5QFV2jGqojjB7QC3pD79qj9qp9aJ9ja0abZHbRr9G+vgH7wa4P</latexit>

satisfies the causal constraint for all thresholds!

1. Find out whether thresholds overlap
combinatorial problem

2. Find a point inside each overlap

(In Feynman parameter space,                 ) / rF
<latexit sha1_base64="fvjyONRdlYVvWz0SXEBb+AoevVc=">AAACCXicbVDLSgMxFM3UV62vUZdugkVwVWZ8oMuiIC4r2Ad0SrmTpm1oJhOSjFCGbt34K25cKOLWP3Dn35hpZ6GtBwKHc+4l95xQcqaN5307haXlldW14nppY3Nre8fd3WvoOFGE1knMY9UKQVPOBK0bZjhtSUUhCjlthqPrzG8+UKVZLO7NWNJOBAPB+oyAsVLXxcEIpIRAqliaGAcCQg44iMAMCfD0ZtJ1y17FmwIvEj8nZZSj1nW/gl5MkogKQzho3fY9aTopKMMIp5NSkGgqgYxgQNuWCoio7qTTJBN8ZJUe7sfKPmHwVP29kUKk9TgK7WR2op73MvE/r52Y/mUnZUImhgoy+6ifcGwzZ7XgHlOUGD62BIhi9lZMhqCAGFteyZbgz0deJI2Tin9aOb87K1ev8jqK6AAdomPkowtURbeohuqIoEf0jF7Rm/PkvDjvzsdstODkO/voD5zPH89smmk=</latexit>

convex problem
ZC, Hirschi, Kermanshah, Pelloni, Ruijl, arXiv:  2009.05509  (2020)
Kermanshah, arXiv: 2110.06869 (2020)

https://arxiv.org/abs/1906.06138
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In general, the problem of finding the correct contour deformation decomposes

1. Combinatorial problem: enumerate overlaps

2. Convex problem: find point inside each overlap

When all internal propagators are massless, these problems can be solved in closed form, 
thanks to the factorisation formula!

This principle can be translated into a constraint on overlaps, establishing that there is one 
overlap for each spanning tree of the graph

For each of these overlaps, the point inside it, when internal propagators are massless, 
corresponds to the origin in the loop momentum basis identified by the spanning tree 

 =
X

spanning
tree T

�T (~k)(~k � ~sT )

<latexit sha1_base64="SrJqhdISzyv4CCqwa1qgQsDqe40="></latexit>

This in turn shows that a deformation for massless internals always exists, and thus the 
Feynman diagram is well-defined!
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In general, the problem of finding the correct contour deformation decomposes

1. Combinatorial problem: enumerate overlaps

2. Convex problem: find point inside each overlap

When all internal propagators are massless, these problems can be solved in closed form, 
thanks to the factorisation formula!

A set of n thresholds leads to a ��n scaling only if the corresponding cuts

divide the graph in exactly n+ 1 connected components and not more
<latexit sha1_base64="GFNaNENKWe7FaKumwDwTbPky+ZM="></latexit>

This principle can be translated into a constraint on overlaps, establishing that there is one 
overlap for each spanning tree of the graph

For each of these overlaps, the point inside it, when internal propagators are massless, 
corresponds to the origin in the loop momentum basis identified by the spanning tree 

 =
X

spanning
tree T

�T (~k)(~k � ~sT )

<latexit sha1_base64="SrJqhdISzyv4CCqwa1qgQsDqe40="></latexit>

This in turn shows that a deformation for massless internals always exists, and thus the 
Feynman diagram is well-defined!
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Local Unitarity
We can then use the deformation field to construct a parametrisation of the surfaces

We use the flow to transport us on the thresholds

Causal flow

⌘i(�(t,~k)) = 0, ) t = t?i (~k)
<latexit sha1_base64="TRk7S2zV25sxRbsyP4qYfSBr8zQ="></latexit>

The function
�(t?i (~k),~k)

<latexit sha1_base64="D5ZN2/rEi8r4ac57GkM7t70ObiE=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxCBSmJF3RZdOOygr1AE8NkOmmHTi7MnBRK6NaNr+LGhSJufQN3vo3TNoK2/jDw8Z9zOHN+PxFcgWV9GQuLS8srq4W14vrG5ta2ubPbUHEqKavTWMSy5RPFBI9YHTgI1kokI6EvWNPvX4/rzQGTisfRHQwT5oakG/GAUwLa8kzsJD1ehntHAZEeLzsDRrP+6Oj4BzyzZFWsifA82DmUUK6aZ346nZimIYuACqJU27YScDMigVPBRkUnVSwhtE+6rK0xIiFTbja5ZIQPtdPBQSz1iwBP3N8TGQmVGoa+7gwJ9NRsbWz+V2unEFy6GY+SFFhEp4uCVGCI8TgW3OGSURBDDYRKrv+KaY9IQkGHV9Qh2LMnz0PjpGKfVs5vz0rVqzyOAtpHB6iMbHSBqugG1VAdUfSAntALejUejWfjzXifti4Y+cwe+iPj4xs1SpoH</latexit>

assigns to each point a threshold point

�(t?i (~k),~k) 2 {~k | ⌘i = 0}
<latexit sha1_base64="yoE49qsKrwRkdh9xtIxhROhmMxE="></latexit>

~k !
<latexit sha1_base64="OwMIqG5iDsdBuy2piZNS9Tx5KbU=">AAAB+3icbVDLSsNAFJ34rPUV69JNsAiuSuIDXRbduKxgH9CEMpnetEMnM2FmUi0hv+LGhSJu/RF3/o3TNgttPXDhcM693HtPmDCqtOt+Wyura+sbm6Wt8vbO7t6+fVBpKZFKAk0imJCdECtglENTU82gk0jAccigHY5up357DFJRwR/0JIEgxgNOI0qwNlLPrvhjINko9yUdDDWWUjz27Kpbc2dwlolXkCoq0OjZX35fkDQGrgnDSnU9N9FBhqWmhEFe9lMFCSYjPICuoRzHoIJsdnvunBil70RCmuLamam/JzIcKzWJQ9MZYz1Ui95U/M/rpjq6DjLKk1QDJ/NFUcocLZxpEE6fSiCaTQzBRFJzq0OGWGKiTVxlE4K3+PIyaZ3VvPPa5f1FtX5TxFFCR+gYnSIPXaE6ukMN1EQEPaFn9IrerNx6sd6tj3nrilXMHKI/sD5/APFElQg=</latexit>

(
@t�(t,~k) = (�(t,~k))

�(0,~k) = ~k
<latexit sha1_base64="V0qTCL6KOEv+u1tjYDy69JDoJHo="></latexit>

The parametrisation are correlated so that they coincide at intersections!

disc

"

<latexit sha1_base64="HCXvcNwZ3w7+iKRISAsXd42gSvo=">AAAB+nicbVDLSsNAFJ3UV62vVJdugkVwVRIf6LLUjcsK9gFpKJPJJB06mYSZG7XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZAtv+Nkorq2vrG+XNytb2zu6eWd3vqCSThLZJwhPZ87GinAnaBgac9lJJcexz2vVH11O/e0+lYom4g3FKvRhHgoWMYNDSwKz2gT5CHjBFJv0miyJ3YNbsuj2DtUycgtRQgdbA/OoHCcliKoBwrJTr2Cl4OZbACKeTSj9TNMVkhCPqaipwTJWXz06fWMdaCawwkboEWDP190SOY6XGsa87YwxDtehNxf88N4PwysuZSDOggswXhRm3ILGmOVgBk5QAH2uCiWT6VosMscQEdFoVHYKz+PIy6ZzWnbP6xe15rdEs4iijQ3SETpCDLlED3aAWaiOCHtAzekVvxpPxYrwbH/PWklHMHKA/MD5/ALEulEg=</latexit>

#

<latexit sha1_base64="Z8JGVes4O/iMYt4xUUn2Z8Ef6oQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9nVih5LvXisYD+gXUo2zW5js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcKZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tUEdoikkvVDbCmnAnaMsxw2k0UxXHAaScY3878zhNVmknxYCYJ9WMcCRYygo2V2v0GiyJ/UK64VXcOtEq8nFQgR3NQ/uoPJUljKgzhWOue5ybGz7AyjHA6LfVTTRNMxjiiPUsFjqn2s/m1U3RmlSEKpbIlDJqrvycyHGs9iQPbGWMz0sveTPzP66UmvPEzJpLUUEEWi8KUIyPR7HU0ZIoSwyeWYKKYvRWREVaYGBtQyYbgLb+8StoXVe+yenVfq9QbeRxFOIFTOAcPrqEOd9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QNEbY7v</latexit>

The right-hand side is integrable, and corresponds to a differential cross-section! 

=
3X

i=1

Z
d3~k

�(⌘i(~k))

2E12E22E3

OiQ3
j=1
j 6=i

⌘j
<latexit sha1_base64="c0z+eK3YYs7uBi2tB4RR/4FVym0="></latexit>

=

Z
d3~k

3X

i=1

( ·r⌘i)�1

2E12E22E3

OiQ3
j=1
j 6=i

⌘j

�����
�(t?i (

~k),~k)
<latexit sha1_base64="oGSajopToxYoIWpjM4HOkbnLUIc="></latexit>

The causal flow aligns the phase-space integration measure of interference diagrams

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>

+
<latexit sha1_base64="KS5ysgoQB8Ddx7Q6sRqdBPA5RHA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoMgCGHXB3oMevGYgHlAEsLspDcZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3+bHg2rjut5NbWV1b38hvFra2d3b3ivsHDR0limGdRSJSLZ9qFFxi3XAjsBUrpKEvsOmP7qZ+8wmV5pF8MOMYuyEdSB5wRo2Vame9YsktuzOQZeJlpAQZqr3iV6cfsSREaZigWrc9NzbdlCrDmcBJoZNojCkb0QG2LZU0RN1NZ4dOyIlV+iSIlC1pyEz9PZHSUOtx6NvOkJqhXvSm4n9eOzHBTTflMk4MSjZfFCSCmIhMvyZ9rpAZMbaEMsXtrYQNqaLM2GwKNgRv8eVl0jgvexflq9plqXKbxZGHIziGU/DgGipwD1WoAwOEZ3iFN+fReXHenY95a87JZg7hD5zPH3PJjLY=</latexit>
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