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Approximation 

 Approximation algorithms: intractable problems, find the best 
solution possible (under limited resources)

 Worst-case paradigm

Approximation ratio = max
I

ALG(I)/OPT (I)



Approximation 

 Approximation algorithms: intractable problems, find the best 
solution possible (under limited resources)

 Worst-case paradigm Approximation ratio = max
I

ALG(I)/OPT (I)

ALGOPT
fractional 

OPTdual
a lower 
bound

 Mathematical programming: a principled approach

 (Linear) relaxation

 Dual as a lower bound



Approx. ratio vs Integrality gap

ALGOPT
fractional 

OPTdual
a lower 
bound

max
I

ALG(I)/OPT (I) 

integrality gap



LP-based methods

 Rounding

 construct a linear formulation LP

 efficiently solve LP and get an optimal fractional solution

 round the fractional solution to an integer one

ALGOPT
fractional 

OPTdual
a lower 
bound

Given an optimization problem



LP-based methods

 Primal-Dual

 construct a linear formulation

 construct primal (integer) solution and dual (fractional) solution

 bound the primal/dual cost

ALGOPT
fractional 

OPTdual
a lower 
bound

Given an optimization problem



Plan

 Primal-Dual with Configuration LPs

 Iterative Rounding



Iterative Rounding



Iterative Rounding: Key lemma

 Rank Lemma:

Let P = {Ax � b, x � 0}
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Then, 

the maximal number of linearly independent contraints

the number of variables

Aix
⇤ = bi
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x⇤
j > 0 81  j  m
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equals



Maximum Bipartite Matching

Input: bipartite graph                 with weights on edges

Output: a matching of maximum weight

Formulation

xe = 1
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if the edge is selected

min
X

e

wexe

<latexit sha1_base64="C+rFZNpsuAG7JK+BPkpp7EjQfnc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeCF48V7Ae0IWy203bp7ibsbtQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzooQzbTzv2ymtrW9sbpW3Kzu7e/sH7uFRW8epotCiMY9VNyIaOJPQMsxw6CYKiIg4dKLJ9czv3IPSLJZ3JksgEGQk2ZBRYqwUutW+YBL3dSpCwA+2HkMI3ZpX9+bAq8QvSA0VaIbuV38Q01SANJQTrXu+l5ggJ8owymFa6acaEkInZAQ9SyURoIN8fvwUn1plgIexsiUNnqu/J3IitM5EZDsFMWO97M3E/7xeaoZXQc5kkhqQdLFomHJsYjxLAg+YAmp4ZgmhitlbMR0TRaixeVVsCP7yy6ukfV73vbp/e1FrNIo4yugYnaAz5KNL1EA3qIlaiKIMPaNX9OY8OS/Ou/OxaC05xUwV/YHz+QP+tJRT</latexit><latexit sha1_base64="C+rFZNpsuAG7JK+BPkpp7EjQfnc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeCF48V7Ae0IWy203bp7ibsbtQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzooQzbTzv2ymtrW9sbpW3Kzu7e/sH7uFRW8epotCiMY9VNyIaOJPQMsxw6CYKiIg4dKLJ9czv3IPSLJZ3JksgEGQk2ZBRYqwUutW+YBL3dSpCwA+2HkMI3ZpX9+bAq8QvSA0VaIbuV38Q01SANJQTrXu+l5ggJ8owymFa6acaEkInZAQ9SyURoIN8fvwUn1plgIexsiUNnqu/J3IitM5EZDsFMWO97M3E/7xeaoZXQc5kkhqQdLFomHJsYjxLAg+YAmp4ZgmhitlbMR0TRaixeVVsCP7yy6ukfV73vbp/e1FrNIo4yugYnaAz5KNL1EA3qIlaiKIMPaNX9OY8OS/Ou/OxaC05xUwV/YHz+QP+tJRT</latexit><latexit sha1_base64="C+rFZNpsuAG7JK+BPkpp7EjQfnc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeCF48V7Ae0IWy203bp7ibsbtQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzooQzbTzv2ymtrW9sbpW3Kzu7e/sH7uFRW8epotCiMY9VNyIaOJPQMsxw6CYKiIg4dKLJ9czv3IPSLJZ3JksgEGQk2ZBRYqwUutW+YBL3dSpCwA+2HkMI3ZpX9+bAq8QvSA0VaIbuV38Q01SANJQTrXu+l5ggJ8owymFa6acaEkInZAQ9SyURoIN8fvwUn1plgIexsiUNnqu/J3IitM5EZDsFMWO97M3E/7xeaoZXQc5kkhqQdLFomHJsYjxLAg+YAmp4ZgmhitlbMR0TRaixeVVsCP7yy6ukfV73vbp/e1FrNIo4yugYnaAz5KNL1EA3qIlaiKIMPaNX9OY8OS/Ou/OxaC05xUwV/YHz+QP+tJRT</latexit><latexit sha1_base64="C+rFZNpsuAG7JK+BPkpp7EjQfnc=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoMeCF48V7Ae0IWy203bp7ibsbtQQ6l/x4kERr/4Qb/4bt20O2vpg4PHeDDPzooQzbTzv2ymtrW9sbpW3Kzu7e/sH7uFRW8epotCiMY9VNyIaOJPQMsxw6CYKiIg4dKLJ9czv3IPSLJZ3JksgEGQk2ZBRYqwUutW+YBL3dSpCwA+2HkMI3ZpX9+bAq8QvSA0VaIbuV38Q01SANJQTrXu+l5ggJ8owymFa6acaEkInZAQ9SyURoIN8fvwUn1plgIexsiUNnqu/J3IitM5EZDsFMWO97M3E/7xeaoZXQc5kkhqQdLFomHJsYjxLAg+YAmp4ZgmhitlbMR0TRaixeVVsCP7yy6ukfV73vbp/e1FrNIo4yugYnaAz5KNL1EA3qIlaiKIMPaNX9OY8OS/Ou/OxaC05xUwV/YHz+QP+tJRT</latexit>

X

e2�(v)

xe  1 8v
<latexit sha1_base64="rCKXgTT7OaypyTaxw9Wc5JbW8Wg=">AAACG3icbVBNS8NAEN34bf2qevSyWAS9lEQEPRa8eKxgbaEJYbKZ6OJmk+5uiiX0f3jxr3jxoIgnwYP/xu3HQasPBh7vzTAzL8oF18Z1v5y5+YXFpeWV1cra+sbmVnV751pnhWLYYpnIVCcCjYJLbBluBHZyhZBGAtvR3fnIb/dRaZ7JKzPIMUjhRvKEMzBWCqvHvi7SsETqc0n9GIWBw/7RkN6HVhLYox71e70CYuonmQIhaD+s1ty6Owb9S7wpqZEpmmH1w48zVqQoDROgdddzcxOUoAxnAocVv9CYA7uDG+xaKiFFHZTj34b0wCoxtbttSUPH6s+JElKtB2lkO1Mwt3rWG4n/ed3CJGdByWVeGJRssigpBDUZHQVFY66QGTGwBJji9lbKbkEBMzbOig3Bm335L7k+rntu3bs8qTUa0zhWyB7ZJ4fEI6ekQS5Ik7QIIw/kibyQV+fReXbenPdJ65wzndklv+B8fgM0paA/</latexit><latexit sha1_base64="rCKXgTT7OaypyTaxw9Wc5JbW8Wg=">AAACG3icbVBNS8NAEN34bf2qevSyWAS9lEQEPRa8eKxgbaEJYbKZ6OJmk+5uiiX0f3jxr3jxoIgnwYP/xu3HQasPBh7vzTAzL8oF18Z1v5y5+YXFpeWV1cra+sbmVnV751pnhWLYYpnIVCcCjYJLbBluBHZyhZBGAtvR3fnIb/dRaZ7JKzPIMUjhRvKEMzBWCqvHvi7SsETqc0n9GIWBw/7RkN6HVhLYox71e70CYuonmQIhaD+s1ty6Owb9S7wpqZEpmmH1w48zVqQoDROgdddzcxOUoAxnAocVv9CYA7uDG+xaKiFFHZTj34b0wCoxtbttSUPH6s+JElKtB2lkO1Mwt3rWG4n/ed3CJGdByWVeGJRssigpBDUZHQVFY66QGTGwBJji9lbKbkEBMzbOig3Bm335L7k+rntu3bs8qTUa0zhWyB7ZJ4fEI6ekQS5Ik7QIIw/kibyQV+fReXbenPdJ65wzndklv+B8fgM0paA/</latexit><latexit sha1_base64="rCKXgTT7OaypyTaxw9Wc5JbW8Wg=">AAACG3icbVBNS8NAEN34bf2qevSyWAS9lEQEPRa8eKxgbaEJYbKZ6OJmk+5uiiX0f3jxr3jxoIgnwYP/xu3HQasPBh7vzTAzL8oF18Z1v5y5+YXFpeWV1cra+sbmVnV751pnhWLYYpnIVCcCjYJLbBluBHZyhZBGAtvR3fnIb/dRaZ7JKzPIMUjhRvKEMzBWCqvHvi7SsETqc0n9GIWBw/7RkN6HVhLYox71e70CYuonmQIhaD+s1ty6Owb9S7wpqZEpmmH1w48zVqQoDROgdddzcxOUoAxnAocVv9CYA7uDG+xaKiFFHZTj34b0wCoxtbttSUPH6s+JElKtB2lkO1Mwt3rWG4n/ed3CJGdByWVeGJRssigpBDUZHQVFY66QGTGwBJji9lbKbkEBMzbOig3Bm335L7k+rntu3bs8qTUa0zhWyB7ZJ4fEI6ekQS5Ik7QIIw/kibyQV+fReXbenPdJ65wzndklv+B8fgM0paA/</latexit><latexit sha1_base64="rCKXgTT7OaypyTaxw9Wc5JbW8Wg=">AAACG3icbVBNS8NAEN34bf2qevSyWAS9lEQEPRa8eKxgbaEJYbKZ6OJmk+5uiiX0f3jxr3jxoIgnwYP/xu3HQasPBh7vzTAzL8oF18Z1v5y5+YXFpeWV1cra+sbmVnV751pnhWLYYpnIVCcCjYJLbBluBHZyhZBGAtvR3fnIb/dRaZ7JKzPIMUjhRvKEMzBWCqvHvi7SsETqc0n9GIWBw/7RkN6HVhLYox71e70CYuonmQIhaD+s1ty6Owb9S7wpqZEpmmH1w48zVqQoDROgdddzcxOUoAxnAocVv9CYA7uDG+xaKiFFHZTj34b0wCoxtbttSUPH6s+JElKtB2lkO1Mwt3rWG4n/ed3CJGdByWVeGJRssigpBDUZHQVFY66QGTGwBJji9lbKbkEBMzbOig3Bm335L7k+rntu3bs8qTUa0zhWyB7ZJ4fEI6ekQS5Ik7QIIw/kibyQV+fReXbenPdJ65wzndklv+B8fgM0paA/</latexit>

xe � 0 8e
<latexit sha1_base64="eijGYZ2yZGgD60g92LvXEN5UbMU=">AAACBHicbVBNS8NAEN3Ur1q/oh57WSyCp5KIoMeCF48V7Ac0JWw2k3bpZpPubsQSevDiX/HiQRGv/ghv/hu3bQ7a+mDg8d4MM/OClDOlHefbKq2tb2xulbcrO7t7+wf24VFbJZmk0KIJT2Q3IAo4E9DSTHPophJIHHDoBKPrmd+5B6lYIu70JIV+TAaCRYwSbSTfrj74gL0BjLGDvfE4IyH2okQSzjH4ds2pO3PgVeIWpIYKNH37ywsTmsUgNOVEqZ7rpLqfE6kZ5TCteJmClNARGUDPUEFiUP18/sQUnxolxGa3KaHxXP09kZNYqUkcmM6Y6KFa9mbif14v09FVP2cizTQIulgUZRzrBM8SwSGTQDWfGEKoZOZWTIdEEqpNbhUTgrv88ippn9ddp+7eXtQajSKOMqqiE3SGXHSJGugGNVELUfSIntErerOerBfr3fpYtJasYuYY/YH1+QMWTJcV</latexit><latexit sha1_base64="eijGYZ2yZGgD60g92LvXEN5UbMU=">AAACBHicbVBNS8NAEN3Ur1q/oh57WSyCp5KIoMeCF48V7Ac0JWw2k3bpZpPubsQSevDiX/HiQRGv/ghv/hu3bQ7a+mDg8d4MM/OClDOlHefbKq2tb2xulbcrO7t7+wf24VFbJZmk0KIJT2Q3IAo4E9DSTHPophJIHHDoBKPrmd+5B6lYIu70JIV+TAaCRYwSbSTfrj74gL0BjLGDvfE4IyH2okQSzjH4ds2pO3PgVeIWpIYKNH37ywsTmsUgNOVEqZ7rpLqfE6kZ5TCteJmClNARGUDPUEFiUP18/sQUnxolxGa3KaHxXP09kZNYqUkcmM6Y6KFa9mbif14v09FVP2cizTQIulgUZRzrBM8SwSGTQDWfGEKoZOZWTIdEEqpNbhUTgrv88ippn9ddp+7eXtQajSKOMqqiE3SGXHSJGugGNVELUfSIntErerOerBfr3fpYtJasYuYY/YH1+QMWTJcV</latexit><latexit sha1_base64="eijGYZ2yZGgD60g92LvXEN5UbMU=">AAACBHicbVBNS8NAEN3Ur1q/oh57WSyCp5KIoMeCF48V7Ac0JWw2k3bpZpPubsQSevDiX/HiQRGv/ghv/hu3bQ7a+mDg8d4MM/OClDOlHefbKq2tb2xulbcrO7t7+wf24VFbJZmk0KIJT2Q3IAo4E9DSTHPophJIHHDoBKPrmd+5B6lYIu70JIV+TAaCRYwSbSTfrj74gL0BjLGDvfE4IyH2okQSzjH4ds2pO3PgVeIWpIYKNH37ywsTmsUgNOVEqZ7rpLqfE6kZ5TCteJmClNARGUDPUEFiUP18/sQUnxolxGa3KaHxXP09kZNYqUkcmM6Y6KFa9mbif14v09FVP2cizTQIulgUZRzrBM8SwSGTQDWfGEKoZOZWTIdEEqpNbhUTgrv88ippn9ddp+7eXtQajSKOMqqiE3SGXHSJGugGNVELUfSIntErerOerBfr3fpYtJasYuYY/YH1+QMWTJcV</latexit><latexit sha1_base64="eijGYZ2yZGgD60g92LvXEN5UbMU=">AAACBHicbVBNS8NAEN3Ur1q/oh57WSyCp5KIoMeCF48V7Ac0JWw2k3bpZpPubsQSevDiX/HiQRGv/ghv/hu3bQ7a+mDg8d4MM/OClDOlHefbKq2tb2xulbcrO7t7+wf24VFbJZmk0KIJT2Q3IAo4E9DSTHPophJIHHDoBKPrmd+5B6lYIu70JIV+TAaCRYwSbSTfrj74gL0BjLGDvfE4IyH2okQSzjH4ds2pO3PgVeIWpIYKNH37ywsTmsUgNOVEqZ7rpLqfE6kZ5TCteJmClNARGUDPUEFiUP18/sQUnxolxGa3KaHxXP09kZNYqUkcmM6Y6KFa9mbif14v09FVP2cizTQIulgUZRzrBM8SwSGTQDWfGEKoZOZWTIdEEqpNbhUTgrv88ippn9ddp+7eXtQajSKOMqqiE3SGXHSJGugGNVELUfSIntErerOerBfr3fpYtJasYuYY/YH1+QMWTJcV</latexit>

LP (G)
<latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit><latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit><latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit><latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit>

G(V1, V2)
<latexit sha1_base64="R8cSnk/RKWDaNLgZLRSC9xuKCQ8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBahgpSkCHoMeNBjBZsW2xA22027dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0PBh7vzTAzL0w5U9q2v63S2vrG5lZ5u7Kzu7d/UD088lSSSULbJOGJ7IZYUc4EbWumOe2mkuI45LQTjm9mfueJSsUS8aAnKfVjPBQsYgRrIz3e1r3AufCC5nlQrdkNew60SpyC1KBAK6h+9QcJyWIqNOFYqZ5jp9rPsdSMcDqt9DNFU0zGeEh7hgocU+Xn84un6MwoAxQl0pTQaK7+nshxrNQkDk1njPVILXsz8T+vl+no2s+ZSDNNBVksijKOdIJm76MBk5RoPjEEE8nMrYiMsMREm5AqJgRn+eVV4jUbjt1w7i9rrlvEUYYTOIU6OHAFLtxBC9pAQMAzvMKbpawX6936WLSWrGLmGP7A+vwBbASPbQ==</latexit><latexit sha1_base64="R8cSnk/RKWDaNLgZLRSC9xuKCQ8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBahgpSkCHoMeNBjBZsW2xA22027dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0PBh7vzTAzL0w5U9q2v63S2vrG5lZ5u7Kzu7d/UD088lSSSULbJOGJ7IZYUc4EbWumOe2mkuI45LQTjm9mfueJSsUS8aAnKfVjPBQsYgRrIz3e1r3AufCC5nlQrdkNew60SpyC1KBAK6h+9QcJyWIqNOFYqZ5jp9rPsdSMcDqt9DNFU0zGeEh7hgocU+Xn84un6MwoAxQl0pTQaK7+nshxrNQkDk1njPVILXsz8T+vl+no2s+ZSDNNBVksijKOdIJm76MBk5RoPjEEE8nMrYiMsMREm5AqJgRn+eVV4jUbjt1w7i9rrlvEUYYTOIU6OHAFLtxBC9pAQMAzvMKbpawX6936WLSWrGLmGP7A+vwBbASPbQ==</latexit><latexit sha1_base64="R8cSnk/RKWDaNLgZLRSC9xuKCQ8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBahgpSkCHoMeNBjBZsW2xA22027dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0PBh7vzTAzL0w5U9q2v63S2vrG5lZ5u7Kzu7d/UD088lSSSULbJOGJ7IZYUc4EbWumOe2mkuI45LQTjm9mfueJSsUS8aAnKfVjPBQsYgRrIz3e1r3AufCC5nlQrdkNew60SpyC1KBAK6h+9QcJyWIqNOFYqZ5jp9rPsdSMcDqt9DNFU0zGeEh7hgocU+Xn84un6MwoAxQl0pTQaK7+nshxrNQkDk1njPVILXsz8T+vl+no2s+ZSDNNBVksijKOdIJm76MBk5RoPjEEE8nMrYiMsMREm5AqJgRn+eVV4jUbjt1w7i9rrlvEUYYTOIU6OHAFLtxBC9pAQMAzvMKbpawX6936WLSWrGLmGP7A+vwBbASPbQ==</latexit><latexit sha1_base64="R8cSnk/RKWDaNLgZLRSC9xuKCQ8=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBahgpSkCHoMeNBjBZsW2xA22027dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0PBh7vzTAzL0w5U9q2v63S2vrG5lZ5u7Kzu7d/UD088lSSSULbJOGJ7IZYUc4EbWumOe2mkuI45LQTjm9mfueJSsUS8aAnKfVjPBQsYgRrIz3e1r3AufCC5nlQrdkNew60SpyC1KBAK6h+9QcJyWIqNOFYqZ5jp9rPsdSMcDqt9DNFU0zGeEh7hgocU+Xn84un6MwoAxQl0pTQaK7+nshxrNQkDk1njPVILXsz8T+vl+no2s+ZSDNNBVksijKOdIJm76MBk5RoPjEEE8nMrYiMsMREm5AqJgRn+eVV4jUbjt1w7i9rrlvEUYYTOIU6OHAFLtxBC9pAQMAzvMKbpawX6936WLSWrGLmGP7A+vwBbASPbQ==</latexit>

10
<latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit>

5
<latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit>

3
<latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit>

�(v)
<latexit sha1_base64="64bOpqii0cFI5S7svO9j4aR8nG4=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBahXkoigh4LXjxWsB/ShrLZTtqlm03YnRRK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJy8Sp5tDksYx1J2AGpFDQRIESOokGFgUS2sH4bu63J6CNiNUjThPwIzZUIhScoZWeegOQyKqTy3654tbcBeg68XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJV6qYGE8TEbQtdSxSIwfrY4eEYvrDKgYaxtKaQL9fdExiJjplFgOyOGI7PqzcX/vG6K4a2fCZWkCIovF4WppBjT+fd0IDRwlFNLGNfC3kr5iGnG0WZUsiF4qy+vk9ZVzXNr3sN1pV7P4yiSM3JOqsQjN6RO7kmDNAknEXkmr+TN0c6L8+58LFsLTj5zSv7A+fwBNXSP/w==</latexit><latexit sha1_base64="64bOpqii0cFI5S7svO9j4aR8nG4=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBahXkoigh4LXjxWsB/ShrLZTtqlm03YnRRK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJy8Sp5tDksYx1J2AGpFDQRIESOokGFgUS2sH4bu63J6CNiNUjThPwIzZUIhScoZWeegOQyKqTy3654tbcBeg68XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJV6qYGE8TEbQtdSxSIwfrY4eEYvrDKgYaxtKaQL9fdExiJjplFgOyOGI7PqzcX/vG6K4a2fCZWkCIovF4WppBjT+fd0IDRwlFNLGNfC3kr5iGnG0WZUsiF4qy+vk9ZVzXNr3sN1pV7P4yiSM3JOqsQjN6RO7kmDNAknEXkmr+TN0c6L8+58LFsLTj5zSv7A+fwBNXSP/w==</latexit><latexit sha1_base64="64bOpqii0cFI5S7svO9j4aR8nG4=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBahXkoigh4LXjxWsB/ShrLZTtqlm03YnRRK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJy8Sp5tDksYx1J2AGpFDQRIESOokGFgUS2sH4bu63J6CNiNUjThPwIzZUIhScoZWeegOQyKqTy3654tbcBeg68XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJV6qYGE8TEbQtdSxSIwfrY4eEYvrDKgYaxtKaQL9fdExiJjplFgOyOGI7PqzcX/vG6K4a2fCZWkCIovF4WppBjT+fd0IDRwlFNLGNfC3kr5iGnG0WZUsiF4qy+vk9ZVzXNr3sN1pV7P4yiSM3JOqsQjN6RO7kmDNAknEXkmr+TN0c6L8+58LFsLTj5zSv7A+fwBNXSP/w==</latexit><latexit sha1_base64="64bOpqii0cFI5S7svO9j4aR8nG4=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBahXkoigh4LXjxWsB/ShrLZTtqlm03YnRRK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJy8Sp5tDksYx1J2AGpFDQRIESOokGFgUS2sH4bu63J6CNiNUjThPwIzZUIhScoZWeegOQyKqTy3654tbcBeg68XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJV6qYGE8TEbQtdSxSIwfrY4eEYvrDKgYaxtKaQL9fdExiJjplFgOyOGI7PqzcX/vG6K4a2fCZWkCIovF4WppBjT+fd0IDRwlFNLGNfC3kr5iGnG0WZUsiF4qy+vk9ZVzXNr3sN1pV7P4yiSM3JOqsQjN6RO7kmDNAknEXkmr+TN0c6L8+58LFsLTj5zSv7A+fwBNXSP/w==</latexit>

V1
<latexit sha1_base64="k5DGYzlBBqDucdC22gNpq7z/jQc=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJgYxnRxEByhL3NXrJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzXLR4ohLTCZkVSmrRQolKdFIjWBwq8RiOb2b+45MwVib6ASepCGI21DKSnKGT7tt92q/W/Lo/B1kltCA1KNDsV796g4RnsdDIFbO2S/0Ug5wZlFyJaaWXWZEyPmZD0XVUs1jYIJ+fOiVnThmQKDGuNJK5+nsiZ7G1kzh0nTHDkV32ZuJ/XjfD6DrIpU4zFJovFkWZIpiQ2d9kII3gqCaOMG6ku5XwETOMo0un4kKgyy+vkvZFnfp1endZazSKOMpwAqdwDhSuoAG30IQWcBjCM7zCm6e8F+/d+1i0lrxi5hj+wPv8Adc7jXw=</latexit><latexit sha1_base64="k5DGYzlBBqDucdC22gNpq7z/jQc=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJgYxnRxEByhL3NXrJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzXLR4ohLTCZkVSmrRQolKdFIjWBwq8RiOb2b+45MwVib6ASepCGI21DKSnKGT7tt92q/W/Lo/B1kltCA1KNDsV796g4RnsdDIFbO2S/0Ug5wZlFyJaaWXWZEyPmZD0XVUs1jYIJ+fOiVnThmQKDGuNJK5+nsiZ7G1kzh0nTHDkV32ZuJ/XjfD6DrIpU4zFJovFkWZIpiQ2d9kII3gqCaOMG6ku5XwETOMo0un4kKgyy+vkvZFnfp1endZazSKOMpwAqdwDhSuoAG30IQWcBjCM7zCm6e8F+/d+1i0lrxi5hj+wPv8Adc7jXw=</latexit><latexit sha1_base64="k5DGYzlBBqDucdC22gNpq7z/jQc=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJgYxnRxEByhL3NXrJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzXLR4ohLTCZkVSmrRQolKdFIjWBwq8RiOb2b+45MwVib6ASepCGI21DKSnKGT7tt92q/W/Lo/B1kltCA1KNDsV796g4RnsdDIFbO2S/0Ug5wZlFyJaaWXWZEyPmZD0XVUs1jYIJ+fOiVnThmQKDGuNJK5+nsiZ7G1kzh0nTHDkV32ZuJ/XjfD6DrIpU4zFJovFkWZIpiQ2d9kII3gqCaOMG6ku5XwETOMo0un4kKgyy+vkvZFnfp1endZazSKOMpwAqdwDhSuoAG30IQWcBjCM7zCm6e8F+/d+1i0lrxi5hj+wPv8Adc7jXw=</latexit><latexit sha1_base64="k5DGYzlBBqDucdC22gNpq7z/jQc=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJgYxnRxEByhL3NXrJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzXLR4ohLTCZkVSmrRQolKdFIjWBwq8RiOb2b+45MwVib6ASepCGI21DKSnKGT7tt92q/W/Lo/B1kltCA1KNDsV796g4RnsdDIFbO2S/0Ug5wZlFyJaaWXWZEyPmZD0XVUs1jYIJ+fOiVnThmQKDGuNJK5+nsiZ7G1kzh0nTHDkV32ZuJ/XjfD6DrIpU4zFJovFkWZIpiQ2d9kII3gqCaOMG6ku5XwETOMo0un4kKgyy+vkvZFnfp1endZazSKOMpwAqdwDhSuoAG30IQWcBjCM7zCm6e8F+/d+1i0lrxi5hj+wPv8Adc7jXw=</latexit>

V2
<latexit sha1_base64="VQOvPiZkjZo7oWQj5LgSCErLPeU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3tQH7hVr+YtQNaJX5AqFGgO3K/+MGFZzBUySY3p+V6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSH4qy+vk3a95ns1//6q2mgUcZThDM7hEny4hgbcQRNawGAEz/AKb450Xpx352PZWnKKmVP4A+fzB9i/jX0=</latexit><latexit sha1_base64="VQOvPiZkjZo7oWQj5LgSCErLPeU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3tQH7hVr+YtQNaJX5AqFGgO3K/+MGFZzBUySY3p+V6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSH4qy+vk3a95ns1//6q2mgUcZThDM7hEny4hgbcQRNawGAEz/AKb450Xpx352PZWnKKmVP4A+fzB9i/jX0=</latexit><latexit sha1_base64="VQOvPiZkjZo7oWQj5LgSCErLPeU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3tQH7hVr+YtQNaJX5AqFGgO3K/+MGFZzBUySY3p+V6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSH4qy+vk3a95ns1//6q2mgUcZThDM7hEny4hgbcQRNawGAEz/AKb450Xpx352PZWnKKmVP4A+fzB9i/jX0=</latexit><latexit sha1_base64="VQOvPiZkjZo7oWQj5LgSCErLPeU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3tQH7hVr+YtQNaJX5AqFGgO3K/+MGFZzBUySY3p+V6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSH4qy+vk3a95ns1//6q2mgUcZThDM7hEny4hgbcQRNawGAEz/AKb450Xpx352PZWnKKmVP4A+fzB9i/jX0=</latexit>



Rank Lemma

 Lemma:

Assume that    be an extreme point solution such that

Then, there exists                       such that:

x
<latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit>

xe > 0 8e.
<latexit sha1_base64="lyQbw63LE7h37tu6K/8GrMOo5MU=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5CIoCcpePFYwbZCG8JmO2mXbjZhdyOG0P4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzL0w5U9p1v63K2vrG5lZ1u7azu7d/YB8edVSSSQptmvBEPoREAWcC2pppDg+pBBKHHLrh+Gbmdx9BKpaIe52n4MdkKFjEKNFGCuz6UwD4Grt42o8SSTjH4AR2w3XcOfAq8UrSQCVagf3VHyQ0i0FoyolSPc9NtV8QqRnlMKn1MwUpoWMyhJ6hgsSg/GJ+/ASfGmWAzXJTQuO5+nuiILFSeRyazpjokVr2ZuJ/Xi/T0ZVfMJFmGgRdLIoyjnWCZ0ngAZNANc8NIVQycyumIyIJ1SavmgnBW355lXTOHc91vLuLRrNZxlFFx+gEnSEPXaImukUt1EYU5egZvaI3a2q9WO/Wx6K1YpUzdfQH1ucPstiTfg==</latexit><latexit sha1_base64="lyQbw63LE7h37tu6K/8GrMOo5MU=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5CIoCcpePFYwbZCG8JmO2mXbjZhdyOG0P4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzL0w5U9p1v63K2vrG5lZ1u7azu7d/YB8edVSSSQptmvBEPoREAWcC2pppDg+pBBKHHLrh+Gbmdx9BKpaIe52n4MdkKFjEKNFGCuz6UwD4Grt42o8SSTjH4AR2w3XcOfAq8UrSQCVagf3VHyQ0i0FoyolSPc9NtV8QqRnlMKn1MwUpoWMyhJ6hgsSg/GJ+/ASfGmWAzXJTQuO5+nuiILFSeRyazpjokVr2ZuJ/Xi/T0ZVfMJFmGgRdLIoyjnWCZ0ngAZNANc8NIVQycyumIyIJ1SavmgnBW355lXTOHc91vLuLRrNZxlFFx+gEnSEPXaImukUt1EYU5egZvaI3a2q9WO/Wx6K1YpUzdfQH1ucPstiTfg==</latexit><latexit sha1_base64="lyQbw63LE7h37tu6K/8GrMOo5MU=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5CIoCcpePFYwbZCG8JmO2mXbjZhdyOG0P4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzL0w5U9p1v63K2vrG5lZ1u7azu7d/YB8edVSSSQptmvBEPoREAWcC2pppDg+pBBKHHLrh+Gbmdx9BKpaIe52n4MdkKFjEKNFGCuz6UwD4Grt42o8SSTjH4AR2w3XcOfAq8UrSQCVagf3VHyQ0i0FoyolSPc9NtV8QqRnlMKn1MwUpoWMyhJ6hgsSg/GJ+/ASfGmWAzXJTQuO5+nuiILFSeRyazpjokVr2ZuJ/Xi/T0ZVfMJFmGgRdLIoyjnWCZ0ngAZNANc8NIVQycyumIyIJ1SavmgnBW355lXTOHc91vLuLRrNZxlFFx+gEnSEPXaImukUt1EYU5egZvaI3a2q9WO/Wx6K1YpUzdfQH1ucPstiTfg==</latexit><latexit sha1_base64="lyQbw63LE7h37tu6K/8GrMOo5MU=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5CIoCcpePFYwbZCG8JmO2mXbjZhdyOG0P4VLx4U8eoP8ea/cdvmoK0PBh7vzTAzL0w5U9p1v63K2vrG5lZ1u7azu7d/YB8edVSSSQptmvBEPoREAWcC2pppDg+pBBKHHLrh+Gbmdx9BKpaIe52n4MdkKFjEKNFGCuz6UwD4Grt42o8SSTjH4AR2w3XcOfAq8UrSQCVagf3VHyQ0i0FoyolSPc9NtV8QqRnlMKn1MwUpoWMyhJ6hgsSg/GJ+/ASfGmWAzXJTQuO5+nuiILFSeRyazpjokVr2ZuJ/Xi/T0ZVfMJFmGgRdLIoyjnWCZ0ngAZNANc8NIVQycyumIyIJ1SavmgnBW355lXTOHc91vLuLRrNZxlFFx+gEnSEPXaImukUt1EYU5egZvaI3a2q9WO/Wx6K1YpUzdfQH1ucPstiTfg==</latexit>

W ✓ V1 [ V2
<latexit sha1_base64="gNbS+f38nf88T+xYIKFiO/hO6fQ=">AAACAXicbZDLSsNAFIYnXmu9Rd0IbgaL4KokRdBlwY3LCvYCTQiT6Uk7dDKJcxFKqRtfxY0LRdz6Fu58G6dtFtr6w8DHf87hzPnjnDOlPe/bWVldW9/YLG2Vt3d29/bdg8OWyoyk0KQZz2QnJgo4E9DUTHPo5BJIGnNox8Prab39AFKxTNzpUQ5hSvqCJYwSba3IPW7jQJlYgYZ73Ip8HFCTW6hFbsWrejPhZfALqKBCjcj9CnoZNSkITTlRqut7uQ7HRGpGOUzKgVGQEzokfehaFCQFFY5nF0zwmXV6OMmkfULjmft7YkxSpUZpbDtTogdqsTY1/6t1jU6uwjETudEg6HxRYjjWGZ7GgXtMAtV8ZIFQyexfMR0QSai2oZVtCP7iycvQqlV9r+rfXlTq9SKOEjpBp+gc+egS1dENaqAmougRPaNX9OY8OS/Ou/Mxb11xipkj9EfO5w+UypWp</latexit><latexit sha1_base64="gNbS+f38nf88T+xYIKFiO/hO6fQ=">AAACAXicbZDLSsNAFIYnXmu9Rd0IbgaL4KokRdBlwY3LCvYCTQiT6Uk7dDKJcxFKqRtfxY0LRdz6Fu58G6dtFtr6w8DHf87hzPnjnDOlPe/bWVldW9/YLG2Vt3d29/bdg8OWyoyk0KQZz2QnJgo4E9DUTHPo5BJIGnNox8Prab39AFKxTNzpUQ5hSvqCJYwSba3IPW7jQJlYgYZ73Ip8HFCTW6hFbsWrejPhZfALqKBCjcj9CnoZNSkITTlRqut7uQ7HRGpGOUzKgVGQEzokfehaFCQFFY5nF0zwmXV6OMmkfULjmft7YkxSpUZpbDtTogdqsTY1/6t1jU6uwjETudEg6HxRYjjWGZ7GgXtMAtV8ZIFQyexfMR0QSai2oZVtCP7iycvQqlV9r+rfXlTq9SKOEjpBp+gc+egS1dENaqAmougRPaNX9OY8OS/Ou/Mxb11xipkj9EfO5w+UypWp</latexit><latexit sha1_base64="gNbS+f38nf88T+xYIKFiO/hO6fQ=">AAACAXicbZDLSsNAFIYnXmu9Rd0IbgaL4KokRdBlwY3LCvYCTQiT6Uk7dDKJcxFKqRtfxY0LRdz6Fu58G6dtFtr6w8DHf87hzPnjnDOlPe/bWVldW9/YLG2Vt3d29/bdg8OWyoyk0KQZz2QnJgo4E9DUTHPo5BJIGnNox8Prab39AFKxTNzpUQ5hSvqCJYwSba3IPW7jQJlYgYZ73Ip8HFCTW6hFbsWrejPhZfALqKBCjcj9CnoZNSkITTlRqut7uQ7HRGpGOUzKgVGQEzokfehaFCQFFY5nF0zwmXV6OMmkfULjmft7YkxSpUZpbDtTogdqsTY1/6t1jU6uwjETudEg6HxRYjjWGZ7GgXtMAtV8ZIFQyexfMR0QSai2oZVtCP7iycvQqlV9r+rfXlTq9SKOEjpBp+gc+egS1dENaqAmougRPaNX9OY8OS/Ou/Mxb11xipkj9EfO5w+UypWp</latexit><latexit sha1_base64="gNbS+f38nf88T+xYIKFiO/hO6fQ=">AAACAXicbZDLSsNAFIYnXmu9Rd0IbgaL4KokRdBlwY3LCvYCTQiT6Uk7dDKJcxFKqRtfxY0LRdz6Fu58G6dtFtr6w8DHf87hzPnjnDOlPe/bWVldW9/YLG2Vt3d29/bdg8OWyoyk0KQZz2QnJgo4E9DUTHPo5BJIGnNox8Prab39AFKxTNzpUQ5hSvqCJYwSba3IPW7jQJlYgYZ73Ip8HFCTW6hFbsWrejPhZfALqKBCjcj9CnoZNSkITTlRqut7uQ7HRGpGOUzKgVGQEzokfehaFCQFFY5nF0zwmXV6OMmkfULjmft7YkxSpUZpbDtTogdqsTY1/6t1jU6uwjETudEg6HxRYjjWGZ7GgXtMAtV8ZIFQyexfMR0QSai2oZVtCP7iycvQqlV9r+rfXlTq9SKOEjpBp+gc+egS1dENaqAmougRPaNX9OY8OS/Ou/Mxb11xipkj9EfO5w+UypWp</latexit>

 x(�(v)) :=
X

e2�(v)

xe = 1 8v 2 W

<latexit sha1_base64="A2Emw8l55Oa9XwjgDdZyunvsqPI=">AAACKHicbVDLSgMxFM34tr6qLt1cLELdlBkRFEEsuHFZwT6gU4ZMeqvBTGZIMqVlqH/jxl9xI6JIt36J6QNR64HA4Zxzyb0nTATXxnWHztz8wuLS8spqbm19Y3Mrv71T03GqGFZZLGLVCKlGwSVWDTcCG4lCGoUC6+H95civd1FpHssb00+wFdFbyTucUWOlIH/RK/ptFIYWu4eHcHYOvk6jIEPwuYRvZwC9AOEcPHjwO7GiQkB3nKgH+YJbcseAWeJNSYFMUQnyr347ZmmE0jBBtW56bmJaGVWGM4GDnJ9qTCi7p7fYtFTSCHUrGx86gAOrtMFuYJ80MFZ/TmQ00rofhTYZUXOn/3oj8T+vmZrOaSvjMkkNSjb5qJMKMDGMWoM2V8iM6FtCmeJ2V2B3VFFmbLc5W4L39+RZUjsqeW7Juz4ulMvTOlbIHtknReKRE1ImV6RCqoSRR/JM3si78+S8OB/OcBKdc6Yzu+QXnM8vbVOjvQ==</latexit><latexit sha1_base64="A2Emw8l55Oa9XwjgDdZyunvsqPI=">AAACKHicbVDLSgMxFM34tr6qLt1cLELdlBkRFEEsuHFZwT6gU4ZMeqvBTGZIMqVlqH/jxl9xI6JIt36J6QNR64HA4Zxzyb0nTATXxnWHztz8wuLS8spqbm19Y3Mrv71T03GqGFZZLGLVCKlGwSVWDTcCG4lCGoUC6+H95civd1FpHssb00+wFdFbyTucUWOlIH/RK/ptFIYWu4eHcHYOvk6jIEPwuYRvZwC9AOEcPHjwO7GiQkB3nKgH+YJbcseAWeJNSYFMUQnyr347ZmmE0jBBtW56bmJaGVWGM4GDnJ9qTCi7p7fYtFTSCHUrGx86gAOrtMFuYJ80MFZ/TmQ00rofhTYZUXOn/3oj8T+vmZrOaSvjMkkNSjb5qJMKMDGMWoM2V8iM6FtCmeJ2V2B3VFFmbLc5W4L39+RZUjsqeW7Juz4ulMvTOlbIHtknReKRE1ImV6RCqoSRR/JM3si78+S8OB/OcBKdc6Yzu+QXnM8vbVOjvQ==</latexit><latexit sha1_base64="A2Emw8l55Oa9XwjgDdZyunvsqPI=">AAACKHicbVDLSgMxFM34tr6qLt1cLELdlBkRFEEsuHFZwT6gU4ZMeqvBTGZIMqVlqH/jxl9xI6JIt36J6QNR64HA4Zxzyb0nTATXxnWHztz8wuLS8spqbm19Y3Mrv71T03GqGFZZLGLVCKlGwSVWDTcCG4lCGoUC6+H95civd1FpHssb00+wFdFbyTucUWOlIH/RK/ptFIYWu4eHcHYOvk6jIEPwuYRvZwC9AOEcPHjwO7GiQkB3nKgH+YJbcseAWeJNSYFMUQnyr347ZmmE0jBBtW56bmJaGVWGM4GDnJ9qTCi7p7fYtFTSCHUrGx86gAOrtMFuYJ80MFZ/TmQ00rofhTYZUXOn/3oj8T+vmZrOaSvjMkkNSjb5qJMKMDGMWoM2V8iM6FtCmeJ2V2B3VFFmbLc5W4L39+RZUjsqeW7Juz4ulMvTOlbIHtknReKRE1ImV6RCqoSRR/JM3si78+S8OB/OcBKdc6Yzu+QXnM8vbVOjvQ==</latexit><latexit sha1_base64="A2Emw8l55Oa9XwjgDdZyunvsqPI=">AAACKHicbVDLSgMxFM34tr6qLt1cLELdlBkRFEEsuHFZwT6gU4ZMeqvBTGZIMqVlqH/jxl9xI6JIt36J6QNR64HA4Zxzyb0nTATXxnWHztz8wuLS8spqbm19Y3Mrv71T03GqGFZZLGLVCKlGwSVWDTcCG4lCGoUC6+H95civd1FpHssb00+wFdFbyTucUWOlIH/RK/ptFIYWu4eHcHYOvk6jIEPwuYRvZwC9AOEcPHjwO7GiQkB3nKgH+YJbcseAWeJNSYFMUQnyr347ZmmE0jBBtW56bmJaGVWGM4GDnJ9qTCi7p7fYtFTSCHUrGx86gAOrtMFuYJ80MFZ/TmQ00rofhTYZUXOn/3oj8T+vmZrOaSvjMkkNSjb5qJMKMDGMWoM2V8iM6FtCmeJ2V2B3VFFmbLc5W4L39+RZUjsqeW7Juz4ulMvTOlbIHtknReKRE1ImV6RCqoSRR/JM3si78+S8OB/OcBKdc6Yzu+QXnM8vbVOjvQ==</latexit>

  the characteristic vectors in 
are linearly independent. 

{�(�(v)) : v 2 W}
<latexit sha1_base64="Ett0zgnL3eUQA5Mbk6tyfSaAtsc=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFiE9lISERRPBS8eK9gPaELZbLbt0s0m7E4KJfTixb/ixYMiXv0P3vw3btsctPXBwOO9GWbmBYngGhzn2yqsrW9sbhW3Szu7e/sH9uFRS8epoqxJYxGrTkA0E1yyJnAQrJMoRqJAsHYwup357TFTmsfyASYJ8yMykLzPKQEj9exTL/PokFe8kAkglXG1eoPH2OMSt71pzy47NWcOvErcnJRRjkbP/vLCmKYRk0AF0brrOgn4GVHAqWDTkpdqlhA6IgPWNVSSiGk/m38xxedGCXE/VqYk4Ln6eyIjkdaTKDCdEYGhXvZm4n9eN4X+tZ9xmaTAJF0s6qcCQ4xnkeCQK0ZBTAwhVHFzK6ZDoggFE1zJhOAuv7xKWhc116m595flej2Po4hO0BmqIBddoTq6Qw3URBQ9omf0it6sJ+vFerc+Fq0FK585Rn9gff4APWOXGQ==</latexit><latexit sha1_base64="Ett0zgnL3eUQA5Mbk6tyfSaAtsc=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFiE9lISERRPBS8eK9gPaELZbLbt0s0m7E4KJfTixb/ixYMiXv0P3vw3btsctPXBwOO9GWbmBYngGhzn2yqsrW9sbhW3Szu7e/sH9uFRS8epoqxJYxGrTkA0E1yyJnAQrJMoRqJAsHYwup357TFTmsfyASYJ8yMykLzPKQEj9exTL/PokFe8kAkglXG1eoPH2OMSt71pzy47NWcOvErcnJRRjkbP/vLCmKYRk0AF0brrOgn4GVHAqWDTkpdqlhA6IgPWNVSSiGk/m38xxedGCXE/VqYk4Ln6eyIjkdaTKDCdEYGhXvZm4n9eN4X+tZ9xmaTAJF0s6qcCQ4xnkeCQK0ZBTAwhVHFzK6ZDoggFE1zJhOAuv7xKWhc116m595flej2Po4hO0BmqIBddoTq6Qw3URBQ9omf0it6sJ+vFerc+Fq0FK585Rn9gff4APWOXGQ==</latexit><latexit sha1_base64="Ett0zgnL3eUQA5Mbk6tyfSaAtsc=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFiE9lISERRPBS8eK9gPaELZbLbt0s0m7E4KJfTixb/ixYMiXv0P3vw3btsctPXBwOO9GWbmBYngGhzn2yqsrW9sbhW3Szu7e/sH9uFRS8epoqxJYxGrTkA0E1yyJnAQrJMoRqJAsHYwup357TFTmsfyASYJ8yMykLzPKQEj9exTL/PokFe8kAkglXG1eoPH2OMSt71pzy47NWcOvErcnJRRjkbP/vLCmKYRk0AF0brrOgn4GVHAqWDTkpdqlhA6IgPWNVSSiGk/m38xxedGCXE/VqYk4Ln6eyIjkdaTKDCdEYGhXvZm4n9eN4X+tZ9xmaTAJF0s6qcCQ4xnkeCQK0ZBTAwhVHFzK6ZDoggFE1zJhOAuv7xKWhc116m595flej2Po4hO0BmqIBddoTq6Qw3URBQ9omf0it6sJ+vFerc+Fq0FK585Rn9gff4APWOXGQ==</latexit><latexit sha1_base64="Ett0zgnL3eUQA5Mbk6tyfSaAtsc=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFiE9lISERRPBS8eK9gPaELZbLbt0s0m7E4KJfTixb/ixYMiXv0P3vw3btsctPXBwOO9GWbmBYngGhzn2yqsrW9sbhW3Szu7e/sH9uFRS8epoqxJYxGrTkA0E1yyJnAQrJMoRqJAsHYwup357TFTmsfyASYJ8yMykLzPKQEj9exTL/PokFe8kAkglXG1eoPH2OMSt71pzy47NWcOvErcnJRRjkbP/vLCmKYRk0AF0brrOgn4GVHAqWDTkpdqlhA6IgPWNVSSiGk/m38xxedGCXE/VqYk4Ln6eyIjkdaTKDCdEYGhXvZm4n9eN4X+tZ9xmaTAJF0s6qcCQ4xnkeCQK0ZBTAwhVHFzK6ZDoggFE1zJhOAuv7xKWhc116m595flej2Po4hO0BmqIBddoTq6Qw3URBQ9omf0it6sJ+vFerc+Fq0FK585Rn9gff4APWOXGQ==</latexit>

 |W | = |E|
<latexit sha1_base64="LorWL+stzpJRat/gfP7ETif2b4s=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoV6EgggeK9gPaZeSTbNtaJJdkqxQdvsrvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWjRBHaJBGPVCfAmnImadMww2knVhSLgNN2ML6Z+e0nqjSL5IOZxNQXeChZyAg2VnrM2hm6Rtlt1i9X3Ko7B1olXk4qkKPRL3/1BhFJBJWGcKx113Nj46dYGUY4nZZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhFd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLIheMsvr5LWRdVzq979ZaVez+Mowgmcwjl4UIM63EEDmkBAwDO8wpujnBfn3flYtBacfOYY/sD5/AH9YI/b</latexit><latexit sha1_base64="LorWL+stzpJRat/gfP7ETif2b4s=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoV6EgggeK9gPaZeSTbNtaJJdkqxQdvsrvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWjRBHaJBGPVCfAmnImadMww2knVhSLgNN2ML6Z+e0nqjSL5IOZxNQXeChZyAg2VnrM2hm6Rtlt1i9X3Ko7B1olXk4qkKPRL3/1BhFJBJWGcKx113Nj46dYGUY4nZZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhFd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLIheMsvr5LWRdVzq979ZaVez+Mowgmcwjl4UIM63EEDmkBAwDO8wpujnBfn3flYtBacfOYY/sD5/AH9YI/b</latexit><latexit sha1_base64="LorWL+stzpJRat/gfP7ETif2b4s=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoV6EgggeK9gPaZeSTbNtaJJdkqxQdvsrvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWjRBHaJBGPVCfAmnImadMww2knVhSLgNN2ML6Z+e0nqjSL5IOZxNQXeChZyAg2VnrM2hm6Rtlt1i9X3Ko7B1olXk4qkKPRL3/1BhFJBJWGcKx113Nj46dYGUY4nZZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhFd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLIheMsvr5LWRdVzq979ZaVez+Mowgmcwjl4UIM63EEDmkBAwDO8wpujnBfn3flYtBacfOYY/sD5/AH9YI/b</latexit><latexit sha1_base64="LorWL+stzpJRat/gfP7ETif2b4s=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9kVoV6EgggeK9gPaZeSTbNtaJJdkqxQdvsrvHhQxKs/x5v/xrTdg7Y+GHi8N8PMvCDmTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWjRBHaJBGPVCfAmnImadMww2knVhSLgNN2ML6Z+e0nqjSL5IOZxNQXeChZyAg2VnrM2hm6Rtlt1i9X3Ko7B1olXk4qkKPRL3/1BhFJBJWGcKx113Nj46dYGUY4nZZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhFd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLIheMsvr5LWRdVzq979ZaVez+Mowgmcwjl4UIM63EEDmkBAwDO8wpujnBfn3flYtBacfOYY/sD5/AH9YI/b</latexit>

10
<latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit>

5
<latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit>

3
<latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit>

�(v)
<latexit sha1_base64="64bOpqii0cFI5S7svO9j4aR8nG4=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBahXkoigh4LXjxWsB/ShrLZTtqlm03YnRRK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJy8Sp5tDksYx1J2AGpFDQRIESOokGFgUS2sH4bu63J6CNiNUjThPwIzZUIhScoZWeegOQyKqTy3654tbcBeg68XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJV6qYGE8TEbQtdSxSIwfrY4eEYvrDKgYaxtKaQL9fdExiJjplFgOyOGI7PqzcX/vG6K4a2fCZWkCIovF4WppBjT+fd0IDRwlFNLGNfC3kr5iGnG0WZUsiF4qy+vk9ZVzXNr3sN1pV7P4yiSM3JOqsQjN6RO7kmDNAknEXkmr+TN0c6L8+58LFsLTj5zSv7A+fwBNXSP/w==</latexit><latexit sha1_base64="64bOpqii0cFI5S7svO9j4aR8nG4=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBahXkoigh4LXjxWsB/ShrLZTtqlm03YnRRK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJy8Sp5tDksYx1J2AGpFDQRIESOokGFgUS2sH4bu63J6CNiNUjThPwIzZUIhScoZWeegOQyKqTy3654tbcBeg68XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJV6qYGE8TEbQtdSxSIwfrY4eEYvrDKgYaxtKaQL9fdExiJjplFgOyOGI7PqzcX/vG6K4a2fCZWkCIovF4WppBjT+fd0IDRwlFNLGNfC3kr5iGnG0WZUsiF4qy+vk9ZVzXNr3sN1pV7P4yiSM3JOqsQjN6RO7kmDNAknEXkmr+TN0c6L8+58LFsLTj5zSv7A+fwBNXSP/w==</latexit><latexit sha1_base64="64bOpqii0cFI5S7svO9j4aR8nG4=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBahXkoigh4LXjxWsB/ShrLZTtqlm03YnRRK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJy8Sp5tDksYx1J2AGpFDQRIESOokGFgUS2sH4bu63J6CNiNUjThPwIzZUIhScoZWeegOQyKqTy3654tbcBeg68XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJV6qYGE8TEbQtdSxSIwfrY4eEYvrDKgYaxtKaQL9fdExiJjplFgOyOGI7PqzcX/vG6K4a2fCZWkCIovF4WppBjT+fd0IDRwlFNLGNfC3kr5iGnG0WZUsiF4qy+vk9ZVzXNr3sN1pV7P4yiSM3JOqsQjN6RO7kmDNAknEXkmr+TN0c6L8+58LFsLTj5zSv7A+fwBNXSP/w==</latexit><latexit sha1_base64="64bOpqii0cFI5S7svO9j4aR8nG4=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBahXkoigh4LXjxWsB/ShrLZTtqlm03YnRRK6K/w4kERr/4cb/4bt20O2vpg4PHeDDPzgkQKg6777RQ2Nre2d4q7pb39g8Oj8vFJy8Sp5tDksYx1J2AGpFDQRIESOokGFgUS2sH4bu63J6CNiNUjThPwIzZUIhScoZWeegOQyKqTy3654tbcBeg68XJSITka/fJXbxDzNAKFXDJjup6boJ8xjYJLmJV6qYGE8TEbQtdSxSIwfrY4eEYvrDKgYaxtKaQL9fdExiJjplFgOyOGI7PqzcX/vG6K4a2fCZWkCIovF4WppBjT+fd0IDRwlFNLGNfC3kr5iGnG0WZUsiF4qy+vk9ZVzXNr3sN1pV7P4yiSM3JOqsQjN6RO7kmDNAknEXkmr+TN0c6L8+58LFsLTj5zSv7A+fwBNXSP/w==</latexit>

V1
<latexit sha1_base64="k5DGYzlBBqDucdC22gNpq7z/jQc=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJgYxnRxEByhL3NXrJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzXLR4ohLTCZkVSmrRQolKdFIjWBwq8RiOb2b+45MwVib6ASepCGI21DKSnKGT7tt92q/W/Lo/B1kltCA1KNDsV796g4RnsdDIFbO2S/0Ug5wZlFyJaaWXWZEyPmZD0XVUs1jYIJ+fOiVnThmQKDGuNJK5+nsiZ7G1kzh0nTHDkV32ZuJ/XjfD6DrIpU4zFJovFkWZIpiQ2d9kII3gqCaOMG6ku5XwETOMo0un4kKgyy+vkvZFnfp1endZazSKOMpwAqdwDhSuoAG30IQWcBjCM7zCm6e8F+/d+1i0lrxi5hj+wPv8Adc7jXw=</latexit><latexit sha1_base64="k5DGYzlBBqDucdC22gNpq7z/jQc=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJgYxnRxEByhL3NXrJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzXLR4ohLTCZkVSmrRQolKdFIjWBwq8RiOb2b+45MwVib6ASepCGI21DKSnKGT7tt92q/W/Lo/B1kltCA1KNDsV796g4RnsdDIFbO2S/0Ug5wZlFyJaaWXWZEyPmZD0XVUs1jYIJ+fOiVnThmQKDGuNJK5+nsiZ7G1kzh0nTHDkV32ZuJ/XjfD6DrIpU4zFJovFkWZIpiQ2d9kII3gqCaOMG6ku5XwETOMo0un4kKgyy+vkvZFnfp1endZazSKOMpwAqdwDhSuoAG30IQWcBjCM7zCm6e8F+/d+1i0lrxi5hj+wPv8Adc7jXw=</latexit><latexit sha1_base64="k5DGYzlBBqDucdC22gNpq7z/jQc=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJgYxnRxEByhL3NXrJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzXLR4ohLTCZkVSmrRQolKdFIjWBwq8RiOb2b+45MwVib6ASepCGI21DKSnKGT7tt92q/W/Lo/B1kltCA1KNDsV796g4RnsdDIFbO2S/0Ug5wZlFyJaaWXWZEyPmZD0XVUs1jYIJ+fOiVnThmQKDGuNJK5+nsiZ7G1kzh0nTHDkV32ZuJ/XjfD6DrIpU4zFJovFkWZIpiQ2d9kII3gqCaOMG6ku5XwETOMo0un4kKgyy+vkvZFnfp1endZazSKOMpwAqdwDhSuoAG30IQWcBjCM7zCm6e8F+/d+1i0lrxi5hj+wPv8Adc7jXw=</latexit><latexit sha1_base64="k5DGYzlBBqDucdC22gNpq7z/jQc=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFW5F0DJgYxnRxEByhL3NXrJkb+/YnRPCkZ9gY6GIrb/Izn/jJrlCEx8MPN6bYWZemCpp0fe/vdLa+sbmVnm7srO7t39QPTxq2yQzXLR4ohLTCZkVSmrRQolKdFIjWBwq8RiOb2b+45MwVib6ASepCGI21DKSnKGT7tt92q/W/Lo/B1kltCA1KNDsV796g4RnsdDIFbO2S/0Ug5wZlFyJaaWXWZEyPmZD0XVUs1jYIJ+fOiVnThmQKDGuNJK5+nsiZ7G1kzh0nTHDkV32ZuJ/XjfD6DrIpU4zFJovFkWZIpiQ2d9kII3gqCaOMG6ku5XwETOMo0un4kKgyy+vkvZFnfp1endZazSKOMpwAqdwDhSuoAG30IQWcBjCM7zCm6e8F+/d+1i0lrxi5hj+wPv8Adc7jXw=</latexit>

V2
<latexit sha1_base64="VQOvPiZkjZo7oWQj5LgSCErLPeU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3tQH7hVr+YtQNaJX5AqFGgO3K/+MGFZzBUySY3p+V6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSH4qy+vk3a95ns1//6q2mgUcZThDM7hEny4hgbcQRNawGAEz/AKb450Xpx352PZWnKKmVP4A+fzB9i/jX0=</latexit><latexit sha1_base64="VQOvPiZkjZo7oWQj5LgSCErLPeU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3tQH7hVr+YtQNaJX5AqFGgO3K/+MGFZzBUySY3p+V6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSH4qy+vk3a95ns1//6q2mgUcZThDM7hEny4hgbcQRNawGAEz/AKb450Xpx352PZWnKKmVP4A+fzB9i/jX0=</latexit><latexit sha1_base64="VQOvPiZkjZo7oWQj5LgSCErLPeU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3tQH7hVr+YtQNaJX5AqFGgO3K/+MGFZzBUySY3p+V6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSH4qy+vk3a95ns1//6q2mgUcZThDM7hEny4hgbcQRNawGAEz/AKb450Xpx352PZWnKKmVP4A+fzB9i/jX0=</latexit><latexit sha1_base64="VQOvPiZkjZo7oWQj5LgSCErLPeU=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mKoMeCF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74ST27nfeeLaiEQ94jTlQUxHSkSCUbTSQ3tQH7hVr+YtQNaJX5AqFGgO3K/+MGFZzBUySY3p+V6KQU41Cib5rNLPDE8pm9AR71mqaMxNkC9OnZELqwxJlGhbCslC/T2R09iYaRzazpji2Kx6c/E/r5dhdBPkQqUZcsWWi6JMEkzI/G8yFJozlFNLKNPC3krYmGrK0KZTsSH4qy+vk3a95ns1//6q2mgUcZThDM7hEny4hgbcQRNawGAEz/AKb450Xpx352PZWnKKmVP4A+fzB9i/jX0=</latexit>



Algorithm

 Find an optimal extreme point solution
of 

10
<latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit>

5
<latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit>

3
<latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit> Initially, F  ;

<latexit sha1_base64="Y+hSljkJZbMVBZOtYUgzyVL2Ras=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Argh4DgniMYB6QLGF20psMmX0w06ssaz7FiwdFvPol3vwbJ8keNLGgoajqprvLT6TQ6DjfVmltfWNzq7xd2dnd2z+wq4dtHaeKQ4vHMlZdn2mQIoIWCpTQTRSw0JfQ8SfXM7/zAEqLOLrHLAEvZKNIBIIzNNLArt7Q/ghQ0z6ECWYacGDXnLozB10lbkFqpEBzYH/1hzFPQ4iQS6Z1z3US9HKmUHAJ00o/1ZAwPmEj6BkasRC0l89Pn9JTowxpECtTEdK5+nsiZ6HWWeibzpDhWC97M/E/r5dicOXlIkpShIgvFgWppBjTWQ50KBRwlJkhjCthbqV8zBTjaNKqmBDc5ZdXSfu87jp19+6i1mgUcZTJMTkhZ8Qll6RBbkmTtAgnj+SZvJI368l6sd6tj0VrySpmjsgfWJ8/4gaTvw==</latexit><latexit sha1_base64="Y+hSljkJZbMVBZOtYUgzyVL2Ras=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Argh4DgniMYB6QLGF20psMmX0w06ssaz7FiwdFvPol3vwbJ8keNLGgoajqprvLT6TQ6DjfVmltfWNzq7xd2dnd2z+wq4dtHaeKQ4vHMlZdn2mQIoIWCpTQTRSw0JfQ8SfXM7/zAEqLOLrHLAEvZKNIBIIzNNLArt7Q/ghQ0z6ECWYacGDXnLozB10lbkFqpEBzYH/1hzFPQ4iQS6Z1z3US9HKmUHAJ00o/1ZAwPmEj6BkasRC0l89Pn9JTowxpECtTEdK5+nsiZ6HWWeibzpDhWC97M/E/r5dicOXlIkpShIgvFgWppBjTWQ50KBRwlJkhjCthbqV8zBTjaNKqmBDc5ZdXSfu87jp19+6i1mgUcZTJMTkhZ8Qll6RBbkmTtAgnj+SZvJI368l6sd6tj0VrySpmjsgfWJ8/4gaTvw==</latexit><latexit sha1_base64="Y+hSljkJZbMVBZOtYUgzyVL2Ras=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Argh4DgniMYB6QLGF20psMmX0w06ssaz7FiwdFvPol3vwbJ8keNLGgoajqprvLT6TQ6DjfVmltfWNzq7xd2dnd2z+wq4dtHaeKQ4vHMlZdn2mQIoIWCpTQTRSw0JfQ8SfXM7/zAEqLOLrHLAEvZKNIBIIzNNLArt7Q/ghQ0z6ECWYacGDXnLozB10lbkFqpEBzYH/1hzFPQ4iQS6Z1z3US9HKmUHAJ00o/1ZAwPmEj6BkasRC0l89Pn9JTowxpECtTEdK5+nsiZ6HWWeibzpDhWC97M/E/r5dicOXlIkpShIgvFgWppBjTWQ50KBRwlJkhjCthbqV8zBTjaNKqmBDc5ZdXSfu87jp19+6i1mgUcZTJMTkhZ8Qll6RBbkmTtAgnj+SZvJI368l6sd6tj0VrySpmjsgfWJ8/4gaTvw==</latexit><latexit sha1_base64="Y+hSljkJZbMVBZOtYUgzyVL2Ras=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Argh4DgniMYB6QLGF20psMmX0w06ssaz7FiwdFvPol3vwbJ8keNLGgoajqprvLT6TQ6DjfVmltfWNzq7xd2dnd2z+wq4dtHaeKQ4vHMlZdn2mQIoIWCpTQTRSw0JfQ8SfXM7/zAEqLOLrHLAEvZKNIBIIzNNLArt7Q/ghQ0z6ECWYacGDXnLozB10lbkFqpEBzYH/1hzFPQ4iQS6Z1z3US9HKmUHAJ00o/1ZAwPmEj6BkasRC0l89Pn9JTowxpECtTEdK5+nsiZ6HWWeibzpDhWC97M/E/r5dicOXlIkpShIgvFgWppBjTWQ50KBRwlJkhjCthbqV8zBTjaNKqmBDc5ZdXSfu87jp19+6i1mgUcZTJMTkhZ8Qll6RBbkmTtAgnj+SZvJI368l6sd6tj0VrySpmjsgfWJ8/4gaTvw==</latexit>

 While                  do E(G) 6= ;
<latexit sha1_base64="+bukvfgVaypv+o0dvBbSMXsVwqk=">AAAB/HicbVDLSgNBEJz1GeMrmqOXwSDES9gVQY8BET1GMA/ILmF20kmGzM6uM73CEuKvePGgiFc/xJt/4+Rx0MSChqKqm+6uMJHCoOt+Oyura+sbm7mt/PbO7t5+4eCwYeJUc6jzWMa6FTIDUiioo0AJrUQDi0IJzXB4NfGbj6CNiNU9ZgkEEesr0ROcoZU6heJ1+eaU+goeqA9RgpkB7BRKbsWdgi4Tb05KZI5ap/Dld2OeRqCQS2ZM23MTDEZMo+ASxnk/NZAwPmR9aFuqWAQmGE2PH9MTq3RpL9a2FNKp+ntixCJjsii0nRHDgVn0JuJ/XjvF3mUwEipJERSfLeqlkmJMJ0nQrtDAUWaWMK6FvZXyAdOMo80rb0PwFl9eJo2ziudWvLvzUrU6jyNHjsgxKROPXJAquSU1UiecZOSZvJI358l5cd6dj1nrijOfKZI/cD5/AGzyk/s=</latexit><latexit sha1_base64="+bukvfgVaypv+o0dvBbSMXsVwqk=">AAAB/HicbVDLSgNBEJz1GeMrmqOXwSDES9gVQY8BET1GMA/ILmF20kmGzM6uM73CEuKvePGgiFc/xJt/4+Rx0MSChqKqm+6uMJHCoOt+Oyura+sbm7mt/PbO7t5+4eCwYeJUc6jzWMa6FTIDUiioo0AJrUQDi0IJzXB4NfGbj6CNiNU9ZgkEEesr0ROcoZU6heJ1+eaU+goeqA9RgpkB7BRKbsWdgi4Tb05KZI5ap/Dld2OeRqCQS2ZM23MTDEZMo+ASxnk/NZAwPmR9aFuqWAQmGE2PH9MTq3RpL9a2FNKp+ntixCJjsii0nRHDgVn0JuJ/XjvF3mUwEipJERSfLeqlkmJMJ0nQrtDAUWaWMK6FvZXyAdOMo80rb0PwFl9eJo2ziudWvLvzUrU6jyNHjsgxKROPXJAquSU1UiecZOSZvJI358l5cd6dj1nrijOfKZI/cD5/AGzyk/s=</latexit><latexit sha1_base64="+bukvfgVaypv+o0dvBbSMXsVwqk=">AAAB/HicbVDLSgNBEJz1GeMrmqOXwSDES9gVQY8BET1GMA/ILmF20kmGzM6uM73CEuKvePGgiFc/xJt/4+Rx0MSChqKqm+6uMJHCoOt+Oyura+sbm7mt/PbO7t5+4eCwYeJUc6jzWMa6FTIDUiioo0AJrUQDi0IJzXB4NfGbj6CNiNU9ZgkEEesr0ROcoZU6heJ1+eaU+goeqA9RgpkB7BRKbsWdgi4Tb05KZI5ap/Dld2OeRqCQS2ZM23MTDEZMo+ASxnk/NZAwPmR9aFuqWAQmGE2PH9MTq3RpL9a2FNKp+ntixCJjsii0nRHDgVn0JuJ/XjvF3mUwEipJERSfLeqlkmJMJ0nQrtDAUWaWMK6FvZXyAdOMo80rb0PwFl9eJo2ziudWvLvzUrU6jyNHjsgxKROPXJAquSU1UiecZOSZvJI358l5cd6dj1nrijOfKZI/cD5/AGzyk/s=</latexit><latexit sha1_base64="+bukvfgVaypv+o0dvBbSMXsVwqk=">AAAB/HicbVDLSgNBEJz1GeMrmqOXwSDES9gVQY8BET1GMA/ILmF20kmGzM6uM73CEuKvePGgiFc/xJt/4+Rx0MSChqKqm+6uMJHCoOt+Oyura+sbm7mt/PbO7t5+4eCwYeJUc6jzWMa6FTIDUiioo0AJrUQDi0IJzXB4NfGbj6CNiNU9ZgkEEesr0ROcoZU6heJ1+eaU+goeqA9RgpkB7BRKbsWdgi4Tb05KZI5ap/Dld2OeRqCQS2ZM23MTDEZMo+ASxnk/NZAwPmR9aFuqWAQmGE2PH9MTq3RpL9a2FNKp+ntixCJjsii0nRHDgVn0JuJ/XjvF3mUwEipJERSfLeqlkmJMJ0nQrtDAUWaWMK6FvZXyAdOMo80rb0PwFl9eJo2ziudWvLvzUrU6jyNHjsgxKROPXJAquSU1UiecZOSZvJI358l5cd6dj1nrijOfKZI/cD5/AGzyk/s=</latexit>

LP (G)
<latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit><latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit><latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit><latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit>

x
<latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit>

 If             then update xe = 0
<latexit sha1_base64="B+z2G9dMwSwUijLh/or8SjTLpvw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDqo1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD5v46n</latexit><latexit sha1_base64="B+z2G9dMwSwUijLh/or8SjTLpvw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDqo1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD5v46n</latexit><latexit sha1_base64="B+z2G9dMwSwUijLh/or8SjTLpvw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDqo1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD5v46n</latexit><latexit sha1_base64="B+z2G9dMwSwUijLh/or8SjTLpvw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDqo1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD5v46n</latexit>

E(G) E(G) \ e
<latexit sha1_base64="qoAK3lgiIKBuLWmt/G7Io9wAo98=">AAACBHicbZA9SwNBEIb3/Izx69QyzWIQYhPuRNAyIKJlBPMByRH2NpNkyd7esTsnhJDCxr9iY6GIrT/Czn/jJrlCE19YeHhnhtl5w0QKg5737aysrq1vbOa28ts7u3v77sFh3cSp5lDjsYx1M2QGpFBQQ4ESmokGFoUSGuHwalpvPIA2Ilb3OEogiFhfiZ7gDK3VcQvXpZtT2u4DGjpHAxgJlRoKHbfolb2Z6DL4GRRJpmrH/Wp3Y55GoJBLZkzL9xIMxkyj4BIm+XZqIGF8yPrQsqhYBCYYz46Y0BPrdGkv1vYppDP398SYRcaMotB2RgwHZrE2Nf+rtVLsXQZjoZIUQfH5ol4qKcZ0mgjtCg0c5cgC41rYv1I+YJpxtLnlbQj+4snLUD8r+17ZvzsvVipZHDlSIMekRHxyQSrkllRJjXDySJ7JK3lznpwX5935mLeuONnMEfkj5/MHtVWWOQ==</latexit><latexit sha1_base64="qoAK3lgiIKBuLWmt/G7Io9wAo98=">AAACBHicbZA9SwNBEIb3/Izx69QyzWIQYhPuRNAyIKJlBPMByRH2NpNkyd7esTsnhJDCxr9iY6GIrT/Czn/jJrlCE19YeHhnhtl5w0QKg5737aysrq1vbOa28ts7u3v77sFh3cSp5lDjsYx1M2QGpFBQQ4ESmokGFoUSGuHwalpvPIA2Ilb3OEogiFhfiZ7gDK3VcQvXpZtT2u4DGjpHAxgJlRoKHbfolb2Z6DL4GRRJpmrH/Wp3Y55GoJBLZkzL9xIMxkyj4BIm+XZqIGF8yPrQsqhYBCYYz46Y0BPrdGkv1vYppDP398SYRcaMotB2RgwHZrE2Nf+rtVLsXQZjoZIUQfH5ol4qKcZ0mgjtCg0c5cgC41rYv1I+YJpxtLnlbQj+4snLUD8r+17ZvzsvVipZHDlSIMekRHxyQSrkllRJjXDySJ7JK3lznpwX5935mLeuONnMEfkj5/MHtVWWOQ==</latexit><latexit sha1_base64="qoAK3lgiIKBuLWmt/G7Io9wAo98=">AAACBHicbZA9SwNBEIb3/Izx69QyzWIQYhPuRNAyIKJlBPMByRH2NpNkyd7esTsnhJDCxr9iY6GIrT/Czn/jJrlCE19YeHhnhtl5w0QKg5737aysrq1vbOa28ts7u3v77sFh3cSp5lDjsYx1M2QGpFBQQ4ESmokGFoUSGuHwalpvPIA2Ilb3OEogiFhfiZ7gDK3VcQvXpZtT2u4DGjpHAxgJlRoKHbfolb2Z6DL4GRRJpmrH/Wp3Y55GoJBLZkzL9xIMxkyj4BIm+XZqIGF8yPrQsqhYBCYYz46Y0BPrdGkv1vYppDP398SYRcaMotB2RgwHZrE2Nf+rtVLsXQZjoZIUQfH5ol4qKcZ0mgjtCg0c5cgC41rYv1I+YJpxtLnlbQj+4snLUD8r+17ZvzsvVipZHDlSIMekRHxyQSrkllRJjXDySJ7JK3lznpwX5935mLeuONnMEfkj5/MHtVWWOQ==</latexit><latexit sha1_base64="qoAK3lgiIKBuLWmt/G7Io9wAo98=">AAACBHicbZA9SwNBEIb3/Izx69QyzWIQYhPuRNAyIKJlBPMByRH2NpNkyd7esTsnhJDCxr9iY6GIrT/Czn/jJrlCE19YeHhnhtl5w0QKg5737aysrq1vbOa28ts7u3v77sFh3cSp5lDjsYx1M2QGpFBQQ4ESmokGFoUSGuHwalpvPIA2Ilb3OEogiFhfiZ7gDK3VcQvXpZtT2u4DGjpHAxgJlRoKHbfolb2Z6DL4GRRJpmrH/Wp3Y55GoJBLZkzL9xIMxkyj4BIm+XZqIGF8yPrQsqhYBCYYz46Y0BPrdGkv1vYppDP398SYRcaMotB2RgwHZrE2Nf+rtVLsXQZjoZIUQfH5ol4qKcZ0mgjtCg0c5cgC41rYv1I+YJpxtLnlbQj+4snLUD8r+17ZvzsvVipZHDlSIMekRHxyQSrkllRJjXDySJ7JK3lznpwX5935mLeuONnMEfkj5/MHtVWWOQ==</latexit>

 If             then update                              , E(G) E(G) \ e
<latexit sha1_base64="qoAK3lgiIKBuLWmt/G7Io9wAo98=">AAACBHicbZA9SwNBEIb3/Izx69QyzWIQYhPuRNAyIKJlBPMByRH2NpNkyd7esTsnhJDCxr9iY6GIrT/Czn/jJrlCE19YeHhnhtl5w0QKg5737aysrq1vbOa28ts7u3v77sFh3cSp5lDjsYx1M2QGpFBQQ4ESmokGFoUSGuHwalpvPIA2Ilb3OEogiFhfiZ7gDK3VcQvXpZtT2u4DGjpHAxgJlRoKHbfolb2Z6DL4GRRJpmrH/Wp3Y55GoJBLZkzL9xIMxkyj4BIm+XZqIGF8yPrQsqhYBCYYz46Y0BPrdGkv1vYppDP398SYRcaMotB2RgwHZrE2Nf+rtVLsXQZjoZIUQfH5ol4qKcZ0mgjtCg0c5cgC41rYv1I+YJpxtLnlbQj+4snLUD8r+17ZvzsvVipZHDlSIMekRHxyQSrkllRJjXDySJ7JK3lznpwX5935mLeuONnMEfkj5/MHtVWWOQ==</latexit><latexit sha1_base64="qoAK3lgiIKBuLWmt/G7Io9wAo98=">AAACBHicbZA9SwNBEIb3/Izx69QyzWIQYhPuRNAyIKJlBPMByRH2NpNkyd7esTsnhJDCxr9iY6GIrT/Czn/jJrlCE19YeHhnhtl5w0QKg5737aysrq1vbOa28ts7u3v77sFh3cSp5lDjsYx1M2QGpFBQQ4ESmokGFoUSGuHwalpvPIA2Ilb3OEogiFhfiZ7gDK3VcQvXpZtT2u4DGjpHAxgJlRoKHbfolb2Z6DL4GRRJpmrH/Wp3Y55GoJBLZkzL9xIMxkyj4BIm+XZqIGF8yPrQsqhYBCYYz46Y0BPrdGkv1vYppDP398SYRcaMotB2RgwHZrE2Nf+rtVLsXQZjoZIUQfH5ol4qKcZ0mgjtCg0c5cgC41rYv1I+YJpxtLnlbQj+4snLUD8r+17ZvzsvVipZHDlSIMekRHxyQSrkllRJjXDySJ7JK3lznpwX5935mLeuONnMEfkj5/MHtVWWOQ==</latexit><latexit sha1_base64="qoAK3lgiIKBuLWmt/G7Io9wAo98=">AAACBHicbZA9SwNBEIb3/Izx69QyzWIQYhPuRNAyIKJlBPMByRH2NpNkyd7esTsnhJDCxr9iY6GIrT/Czn/jJrlCE19YeHhnhtl5w0QKg5737aysrq1vbOa28ts7u3v77sFh3cSp5lDjsYx1M2QGpFBQQ4ESmokGFoUSGuHwalpvPIA2Ilb3OEogiFhfiZ7gDK3VcQvXpZtT2u4DGjpHAxgJlRoKHbfolb2Z6DL4GRRJpmrH/Wp3Y55GoJBLZkzL9xIMxkyj4BIm+XZqIGF8yPrQsqhYBCYYz46Y0BPrdGkv1vYppDP398SYRcaMotB2RgwHZrE2Nf+rtVLsXQZjoZIUQfH5ol4qKcZ0mgjtCg0c5cgC41rYv1I+YJpxtLnlbQj+4snLUD8r+17ZvzsvVipZHDlSIMekRHxyQSrkllRJjXDySJ7JK3lznpwX5935mLeuONnMEfkj5/MHtVWWOQ==</latexit><latexit sha1_base64="qoAK3lgiIKBuLWmt/G7Io9wAo98=">AAACBHicbZA9SwNBEIb3/Izx69QyzWIQYhPuRNAyIKJlBPMByRH2NpNkyd7esTsnhJDCxr9iY6GIrT/Czn/jJrlCE19YeHhnhtl5w0QKg5737aysrq1vbOa28ts7u3v77sFh3cSp5lDjsYx1M2QGpFBQQ4ESmokGFoUSGuHwalpvPIA2Ilb3OEogiFhfiZ7gDK3VcQvXpZtT2u4DGjpHAxgJlRoKHbfolb2Z6DL4GRRJpmrH/Wp3Y55GoJBLZkzL9xIMxkyj4BIm+XZqIGF8yPrQsqhYBCYYz46Y0BPrdGkv1vYppDP398SYRcaMotB2RgwHZrE2Nf+rtVLsXQZjoZIUQfH5ol4qKcZ0mgjtCg0c5cgC41rYv1I+YJpxtLnlbQj+4snLUD8r+17ZvzsvVipZHDlSIMekRHxyQSrkllRJjXDySJ7JK3lznpwX5935mLeuONnMEfkj5/MHtVWWOQ==</latexit>

xe = 1
<latexit sha1_base64="DL033r9MI/sAp6e090Wc812amEQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDao1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD7Q46o</latexit><latexit sha1_base64="DL033r9MI/sAp6e090Wc812amEQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDao1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD7Q46o</latexit><latexit sha1_base64="DL033r9MI/sAp6e090Wc812amEQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDao1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD7Q46o</latexit><latexit sha1_base64="DL033r9MI/sAp6e090Wc812amEQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDao1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD7Q46o</latexit>

F  F [ e
<latexit sha1_base64="CBr3RYrVIUBwUtJvzxyCzmK6gAE=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GNBEI8V7Ae0oWy2k3bpZhN2J4US+k+8eFDEq//Em//GbZuDtj4Y5vHeDDv7wlQKg5737ZQ2Nre2d8q7lb39g8Mj9/ikZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB8N/fbE9BGJOoJpykEMRsqEQnO0Ep9172nvSGgobbzLKXQd6tezVuArhO/IFVSoNF3v3qDhGcxKOSSGdP1vRSDnGkUXMKs0ssMpIyP2RC6lioWgwnyxeUzemGVAY0SbUshXai/N3IWGzONQzsZMxyZVW8u/ud1M4xug1yoNENQfPlQlEmKCZ3HQAdCA0c5tYRxLeytlI+YZhxtWBUbgr/65XXSuqr5Xs1/vK7W60UcZXJGzskl8ckNqZMH0iBNwsmEPJNX8ubkzovz7nwsR0tOsXNK/sD5/AHCjJJt</latexit><latexit sha1_base64="CBr3RYrVIUBwUtJvzxyCzmK6gAE=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GNBEI8V7Ae0oWy2k3bpZhN2J4US+k+8eFDEq//Em//GbZuDtj4Y5vHeDDv7wlQKg5737ZQ2Nre2d8q7lb39g8Mj9/ikZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB8N/fbE9BGJOoJpykEMRsqEQnO0Ep9172nvSGgobbzLKXQd6tezVuArhO/IFVSoNF3v3qDhGcxKOSSGdP1vRSDnGkUXMKs0ssMpIyP2RC6lioWgwnyxeUzemGVAY0SbUshXai/N3IWGzONQzsZMxyZVW8u/ud1M4xug1yoNENQfPlQlEmKCZ3HQAdCA0c5tYRxLeytlI+YZhxtWBUbgr/65XXSuqr5Xs1/vK7W60UcZXJGzskl8ckNqZMH0iBNwsmEPJNX8ubkzovz7nwsR0tOsXNK/sD5/AHCjJJt</latexit><latexit sha1_base64="CBr3RYrVIUBwUtJvzxyCzmK6gAE=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GNBEI8V7Ae0oWy2k3bpZhN2J4US+k+8eFDEq//Em//GbZuDtj4Y5vHeDDv7wlQKg5737ZQ2Nre2d8q7lb39g8Mj9/ikZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB8N/fbE9BGJOoJpykEMRsqEQnO0Ep9172nvSGgobbzLKXQd6tezVuArhO/IFVSoNF3v3qDhGcxKOSSGdP1vRSDnGkUXMKs0ssMpIyP2RC6lioWgwnyxeUzemGVAY0SbUshXai/N3IWGzONQzsZMxyZVW8u/ud1M4xug1yoNENQfPlQlEmKCZ3HQAdCA0c5tYRxLeytlI+YZhxtWBUbgr/65XXSuqr5Xs1/vK7W60UcZXJGzskl8ckNqZMH0iBNwsmEPJNX8ubkzovz7nwsR0tOsXNK/sD5/AHCjJJt</latexit><latexit sha1_base64="CBr3RYrVIUBwUtJvzxyCzmK6gAE=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0lE0GNBEI8V7Ae0oWy2k3bpZhN2J4US+k+8eFDEq//Em//GbZuDtj4Y5vHeDDv7wlQKg5737ZQ2Nre2d8q7lb39g8Mj9/ikZZJMc2jyRCa6EzIDUihookAJnVQDi0MJ7XB8N/fbE9BGJOoJpykEMRsqEQnO0Ep9172nvSGgobbzLKXQd6tezVuArhO/IFVSoNF3v3qDhGcxKOSSGdP1vRSDnGkUXMKs0ssMpIyP2RC6lioWgwnyxeUzemGVAY0SbUshXai/N3IWGzONQzsZMxyZVW8u/ud1M4xug1yoNENQfPlQlEmKCZ3HQAdCA0c5tYRxLeytlI+YZhxtWBUbgr/65XXSuqr5Xs1/vK7W60UcZXJGzskl8ckNqZMH0iBNwsmEPJNX8ubkzovz7nwsR0tOsXNK/sD5/AHCjJJt</latexit>

0
<latexit sha1_base64="vXS7XxBfW3Q8zlM+dwAXqraHoVE=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbNxSeIt4MVjAuYByRJmJ7PJmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/ep373XsmFY+jWz1LmBeSccQDTok2UgsPS2VsX9WrFbeKsI1xzak4OanU3EsXOUbJUYYVmsPS+2AU0zRkkaaCKNV3cKK9jEjNqWDz4iBVLCF0Ssasb2hEQqa8bHHoHJ0bZYSCWJqKNFqo3ycyEio1C33TGRI9Ub+9XPzL66c6qHsZj5JUs4guFwWpQDpG+ddoxCWjWswMIVRycyuiEyIJ1Sabognh61P0P+lUbAfbTsstN+qrOApwCmdwAQ7UoAE30IQ2UGDwAE/wbN1Zj9aL9bpsXbNWMyfwA9bbJ9YmjOw=</latexit><latexit sha1_base64="vXS7XxBfW3Q8zlM+dwAXqraHoVE=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbNxSeIt4MVjAuYByRJmJ7PJmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/ep373XsmFY+jWz1LmBeSccQDTok2UgsPS2VsX9WrFbeKsI1xzak4OanU3EsXOUbJUYYVmsPS+2AU0zRkkaaCKNV3cKK9jEjNqWDz4iBVLCF0Ssasb2hEQqa8bHHoHJ0bZYSCWJqKNFqo3ycyEio1C33TGRI9Ub+9XPzL66c6qHsZj5JUs4guFwWpQDpG+ddoxCWjWswMIVRycyuiEyIJ1Sabognh61P0P+lUbAfbTsstN+qrOApwCmdwAQ7UoAE30IQ2UGDwAE/wbN1Zj9aL9bpsXbNWMyfwA9bbJ9YmjOw=</latexit><latexit sha1_base64="vXS7XxBfW3Q8zlM+dwAXqraHoVE=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbNxSeIt4MVjAuYByRJmJ7PJmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/ep373XsmFY+jWz1LmBeSccQDTok2UgsPS2VsX9WrFbeKsI1xzak4OanU3EsXOUbJUYYVmsPS+2AU0zRkkaaCKNV3cKK9jEjNqWDz4iBVLCF0Ssasb2hEQqa8bHHoHJ0bZYSCWJqKNFqo3ycyEio1C33TGRI9Ub+9XPzL66c6qHsZj5JUs4guFwWpQDpG+ddoxCWjWswMIVRycyuiEyIJ1Sabognh61P0P+lUbAfbTsstN+qrOApwCmdwAQ7UoAE30IQ2UGDwAE/wbN1Zj9aL9bpsXbNWMyfwA9bbJ9YmjOw=</latexit><latexit sha1_base64="vXS7XxBfW3Q8zlM+dwAXqraHoVE=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbNxSeIt4MVjAuYByRJmJ7PJmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/ep373XsmFY+jWz1LmBeSccQDTok2UgsPS2VsX9WrFbeKsI1xzak4OanU3EsXOUbJUYYVmsPS+2AU0zRkkaaCKNV3cKK9jEjNqWDz4iBVLCF0Ssasb2hEQqa8bHHoHJ0bZYSCWJqKNFqo3ycyEio1C33TGRI9Ub+9XPzL66c6qHsZj5JUs4guFwWpQDpG+ddoxCWjWswMIVRycyuiEyIJ1Sabognh61P0P+lUbAfbTsstN+qrOApwCmdwAQ7UoAE30IQ2UGDwAE/wbN1Zj9aL9bpsXbNWMyfwA9bbJ9YmjOw=</latexit>

1
<latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit>



Analysis
10

<latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit><latexit sha1_base64="o6Ehgdap3j7WiZUsWe6RqDTKIZk=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jNs1BWx8MPN6bYWZekEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pmDjVjLdZLGPdC6jhUijeRoGS9xLNaRRI3g2mtwu/+8S1EbF6xFnC/YiOlQgFo2ilB88dVmtu3c1B1olXkBoUaA2rX4NRzNKIK2SSGtP33AT9jGoUTPJ5ZZAanlA2pWPet1TRiBs/yy+dkwurjEgYa1sKSa7+nshoZMwsCmxnRHFiVr2F+J/XTzFs+JlQSYpcseWiMJUEY7J4m4yE5gzlzBLKtLC3EjahmjK04VRsCN7qy+ukc1X33Lp3f11rNoo4ynAG53AJHtxAE+6gBW1gEMIzvMKbM3VenHfnY9lacoqZU/gD5/MH5XCM5Q==</latexit>

5
<latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit><latexit sha1_base64="1FU07a2xWXAakRi6oiV0y2U8kwg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsceCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTMoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfauMrw==</latexit>

3
<latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit><latexit sha1_base64="uIPnslKqDd6ihwx4PrDwZzQIcJU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lUsMeCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeT0oV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ1P+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr3lTqtTyOIpzBOVyCB7dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AeqOMrQ==</latexit>

0
<latexit sha1_base64="vXS7XxBfW3Q8zlM+dwAXqraHoVE=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbNxSeIt4MVjAuYByRJmJ7PJmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/ep373XsmFY+jWz1LmBeSccQDTok2UgsPS2VsX9WrFbeKsI1xzak4OanU3EsXOUbJUYYVmsPS+2AU0zRkkaaCKNV3cKK9jEjNqWDz4iBVLCF0Ssasb2hEQqa8bHHoHJ0bZYSCWJqKNFqo3ycyEio1C33TGRI9Ub+9XPzL66c6qHsZj5JUs4guFwWpQDpG+ddoxCWjWswMIVRycyuiEyIJ1Sabognh61P0P+lUbAfbTsstN+qrOApwCmdwAQ7UoAE30IQ2UGDwAE/wbN1Zj9aL9bpsXbNWMyfwA9bbJ9YmjOw=</latexit><latexit sha1_base64="vXS7XxBfW3Q8zlM+dwAXqraHoVE=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbNxSeIt4MVjAuYByRJmJ7PJmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/ep373XsmFY+jWz1LmBeSccQDTok2UgsPS2VsX9WrFbeKsI1xzak4OanU3EsXOUbJUYYVmsPS+2AU0zRkkaaCKNV3cKK9jEjNqWDz4iBVLCF0Ssasb2hEQqa8bHHoHJ0bZYSCWJqKNFqo3ycyEio1C33TGRI9Ub+9XPzL66c6qHsZj5JUs4guFwWpQDpG+ddoxCWjWswMIVRycyuiEyIJ1Sabognh61P0P+lUbAfbTsstN+qrOApwCmdwAQ7UoAE30IQ2UGDwAE/wbN1Zj9aL9bpsXbNWMyfwA9bbJ9YmjOw=</latexit><latexit sha1_base64="vXS7XxBfW3Q8zlM+dwAXqraHoVE=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbNxSeIt4MVjAuYByRJmJ7PJmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/ep373XsmFY+jWz1LmBeSccQDTok2UgsPS2VsX9WrFbeKsI1xzak4OanU3EsXOUbJUYYVmsPS+2AU0zRkkaaCKNV3cKK9jEjNqWDz4iBVLCF0Ssasb2hEQqa8bHHoHJ0bZYSCWJqKNFqo3ycyEio1C33TGRI9Ub+9XPzL66c6qHsZj5JUs4guFwWpQDpG+ddoxCWjWswMIVRycyuiEyIJ1Sabognh61P0P+lUbAfbTsstN+qrOApwCmdwAQ7UoAE30IQ2UGDwAE/wbN1Zj9aL9bpsXbNWMyfwA9bbJ9YmjOw=</latexit><latexit sha1_base64="vXS7XxBfW3Q8zlM+dwAXqraHoVE=">AAAB6HicdVDLSgNBEOz1GeMr6tHLYBA8LbNxSeIt4MVjAuYByRJmJ7PJmNkHM7NCWPIFXjwo4tVP8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/ep373XsmFY+jWz1LmBeSccQDTok2UgsPS2VsX9WrFbeKsI1xzak4OanU3EsXOUbJUYYVmsPS+2AU0zRkkaaCKNV3cKK9jEjNqWDz4iBVLCF0Ssasb2hEQqa8bHHoHJ0bZYSCWJqKNFqo3ycyEio1C33TGRI9Ub+9XPzL66c6qHsZj5JUs4guFwWpQDpG+ddoxCWjWswMIVRycyuiEyIJ1Sabognh61P0P+lUbAfbTsstN+qrOApwCmdwAQ7UoAE30IQ2UGDwAE/wbN1Zj9aL9bpsXbNWMyfwA9bbJ9YmjOw=</latexit>

1
<latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit>

 Lemma: there always exists an edge

xe = 0
<latexit sha1_base64="B+z2G9dMwSwUijLh/or8SjTLpvw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDqo1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD5v46n</latexit><latexit sha1_base64="B+z2G9dMwSwUijLh/or8SjTLpvw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDqo1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD5v46n</latexit><latexit sha1_base64="B+z2G9dMwSwUijLh/or8SjTLpvw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDqo1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD5v46n</latexit><latexit sha1_base64="B+z2G9dMwSwUijLh/or8SjTLpvw=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDqo1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD5v46n</latexit>

xe = 1
<latexit sha1_base64="DL033r9MI/sAp6e090Wc812amEQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDao1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD7Q46o</latexit><latexit sha1_base64="DL033r9MI/sAp6e090Wc812amEQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDao1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD7Q46o</latexit><latexit sha1_base64="DL033r9MI/sAp6e090Wc812amEQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDao1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD7Q46o</latexit><latexit sha1_base64="DL033r9MI/sAp6e090Wc812amEQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv2ANpTNdtIu3WzC7kYsoT/CiwdFvPp7vPlv3LQ5aOuDgcd7M8zMCxLBtXHdb6e0tr6xuVXeruzs7u0fVA+P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3OZ+5xGV5rF8MNME/YiOJA85o8ZKnacBkhviDao1t+7OQVaJV5AaFGgOql/9YczSCKVhgmrd89zE+BlVhjOBs0o/1ZhQNqEj7FkqaYTaz+bnzsiZVYYkjJUtachc/T2R0UjraRTYzoiasV72cvE/r5ea8NrPuExSg5ItFoWpICYm+e9kyBUyI6aWUKa4vZWwMVWUGZtQxYbgLb+8StoXdc+te/eXtUajiKMMJ3AK5+DBFTTgDprQAgYTeIZXeHMS58V5dz4WrSWnmDmGP3A+fwD7Q46o</latexit>

or

 Theorem: the matching given by the 
algorithm is optimal.



Outline of Iterative Rounding

 Formulation of the problem: solvability

 Characterization of optimal (fractional) solution: rank lemma

 Algorithm design: at every step, 

 round some variables to 0 or 1 

 reduce the problem to a sub-problem while 
maintaining the structure

 Analysis:

 correctness of the algorithm

 optimality/approximation



Makespan minimization

Input: set of unrelated machines and jobs. Jobs have different 
processing times on different machines.

Output: an assignment job-machine that minimise the 
maximum load 

machines

time

makespan

NP-hard 



Formulation

xij = 1
<latexit sha1_base64="qrA0ydGfc7HipRhtBq4bXhr2XzA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv3ANpTNdtOu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJWdzhOuB/RgRKhYBStdP/Uy8TDhFwRr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns4gk5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTN8nfaE5Qzm2hDIt7K2EDammDG1IJRuCt/jyMmmeVT236t2eV2q1PI4iHMExnIIHF1CDG6hDAxgoeIZXeHOM8+K8Ox/z1oKTzxzCHzifP5OokCw=</latexit><latexit sha1_base64="qrA0ydGfc7HipRhtBq4bXhr2XzA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv3ANpTNdtOu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJWdzhOuB/RgRKhYBStdP/Uy8TDhFwRr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns4gk5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTN8nfaE5Qzm2hDIt7K2EDammDG1IJRuCt/jyMmmeVT236t2eV2q1PI4iHMExnIIHF1CDG6hDAxgoeIZXeHOM8+K8Ox/z1oKTzxzCHzifP5OokCw=</latexit><latexit sha1_base64="qrA0ydGfc7HipRhtBq4bXhr2XzA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv3ANpTNdtOu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJWdzhOuB/RgRKhYBStdP/Uy8TDhFwRr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns4gk5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTN8nfaE5Qzm2hDIt7K2EDammDG1IJRuCt/jyMmmeVT236t2eV2q1PI4iHMExnIIHF1CDG6hDAxgoeIZXeHOM8+K8Ox/z1oKTzxzCHzifP5OokCw=</latexit><latexit sha1_base64="qrA0ydGfc7HipRhtBq4bXhr2XzA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv3ANpTNdtOu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJWdzhOuB/RgRKhYBStdP/Uy8TDhFwRr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns4gk5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTN8nfaE5Qzm2hDIt7K2EDammDG1IJRuCt/jyMmmeVT236t2eV2q1PI4iHMExnIIHF1CDG6hDAxgoeIZXeHOM8+K8Ox/z1oKTzxzCHzifP5OokCw=</latexit>

if job    is assigned to machine j
<latexit sha1_base64="LFVe4TQ0qsBnpv/NAdqro9TTanU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+22m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ATT+4XfeUKleSwfzSxBP6IjyUPOqLFSczIoV9yquwTZJF5OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5L/VRjQtmUjrBnqaQRaj9bHjonV1YZkjBWtqQhS/X3REYjrWdRYDsjasZ63VuI/3m91IR3fsZlkhqUbLUoTAUxMVl8TYZcITNiZgllittbCRtTRZmx2ZRsCN76y5ukfVP13KrXvK3U63kcRbiAS7gGD2pQhwdoQAsYIDzDK7w5E+fFeXc+Vq0FJ585hz9wPn8A0GeM7A==</latexit><latexit sha1_base64="LFVe4TQ0qsBnpv/NAdqro9TTanU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+22m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ATT+4XfeUKleSwfzSxBP6IjyUPOqLFSczIoV9yquwTZJF5OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5L/VRjQtmUjrBnqaQRaj9bHjonV1YZkjBWtqQhS/X3REYjrWdRYDsjasZ63VuI/3m91IR3fsZlkhqUbLUoTAUxMVl8TYZcITNiZgllittbCRtTRZmx2ZRsCN76y5ukfVP13KrXvK3U63kcRbiAS7gGD2pQhwdoQAsYIDzDK7w5E+fFeXc+Vq0FJ585hz9wPn8A0GeM7A==</latexit><latexit sha1_base64="LFVe4TQ0qsBnpv/NAdqro9TTanU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+22m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ATT+4XfeUKleSwfzSxBP6IjyUPOqLFSczIoV9yquwTZJF5OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5L/VRjQtmUjrBnqaQRaj9bHjonV1YZkjBWtqQhS/X3REYjrWdRYDsjasZ63VuI/3m91IR3fsZlkhqUbLUoTAUxMVl8TYZcITNiZgllittbCRtTRZmx2ZRsCN76y5ukfVP13KrXvK3U63kcRbiAS7gGD2pQhwdoQAsYIDzDK7w5E+fFeXc+Vq0FJ585hz9wPn8A0GeM7A==</latexit><latexit sha1_base64="LFVe4TQ0qsBnpv/NAdqro9TTanU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+22m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ATT+4XfeUKleSwfzSxBP6IjyUPOqLFSczIoV9yquwTZJF5OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5L/VRjQtmUjrBnqaQRaj9bHjonV1YZkjBWtqQhS/X3REYjrWdRYDsjasZ63VuI/3m91IR3fsZlkhqUbLUoTAUxMVl8TYZcITNiZgllittbCRtTRZmx2ZRsCN76y5ukfVP13KrXvK3U63kcRbiAS7gGD2pQhwdoQAsYIDzDK7w5E+fFeXc+Vq0FJ585hz9wPn8A0GeM7A==</latexit>

i
<latexit sha1_base64="B0zRBph3LvFTI4xSZqK5j8ZPyOs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZq8UG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroNci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r3Wda3RKOIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wfO44zr</latexit><latexit sha1_base64="B0zRBph3LvFTI4xSZqK5j8ZPyOs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZq8UG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroNci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r3Wda3RKOIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wfO44zr</latexit><latexit sha1_base64="B0zRBph3LvFTI4xSZqK5j8ZPyOs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZq8UG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroNci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r3Wda3RKOIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wfO44zr</latexit><latexit sha1_base64="B0zRBph3LvFTI4xSZqK5j8ZPyOs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZq8UG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroNci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r3Wda3RKOIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wfO44zr</latexit>

Given a bound, if there is a feasible assignment with makespan 
at most the bound 

min 1
<latexit sha1_base64="JinhNKaPHUcNsSmIgJyPCETpjzw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUB2CbOzs8mQmdl1HkJY8htePCji1Z/x5t84SfagiQUNRVU33V1xzpk2vv/tra1vbG5tV3aqu3v7B4e1o+OOzqwitE0ynqlejDXlTNK2YYbTXq4oFjGn3Xh8O/O7T1RplskHM8lpJPBQspQRbJwUhoJJFD5anKBgUKv7DX8OtEqCktShRGtQ+wqTjFhBpSEca90P/NxEBVaGEU6n1dBqmmMyxkPad1RiQXVUzG+eonOnJCjNlCtp0Fz9PVFgofVExK5TYDPSy95M/M/rW5PeRAWTuTVUksWi1HJkMjQLACVMUWL4xBFMFHO3IjLCChPjYqq6EILll1dJ57IR+I3g/qrebJZxVOAUzuACAriGJtxBC9pAIIdneIU3z3ov3rv3sWhd88qZE/gD7/MHE0SRCA==</latexit><latexit sha1_base64="JinhNKaPHUcNsSmIgJyPCETpjzw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUB2CbOzs8mQmdl1HkJY8htePCji1Z/x5t84SfagiQUNRVU33V1xzpk2vv/tra1vbG5tV3aqu3v7B4e1o+OOzqwitE0ynqlejDXlTNK2YYbTXq4oFjGn3Xh8O/O7T1RplskHM8lpJPBQspQRbJwUhoJJFD5anKBgUKv7DX8OtEqCktShRGtQ+wqTjFhBpSEca90P/NxEBVaGEU6n1dBqmmMyxkPad1RiQXVUzG+eonOnJCjNlCtp0Fz9PVFgofVExK5TYDPSy95M/M/rW5PeRAWTuTVUksWi1HJkMjQLACVMUWL4xBFMFHO3IjLCChPjYqq6EILll1dJ57IR+I3g/qrebJZxVOAUzuACAriGJtxBC9pAIIdneIU3z3ov3rv3sWhd88qZE/gD7/MHE0SRCA==</latexit><latexit sha1_base64="JinhNKaPHUcNsSmIgJyPCETpjzw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUB2CbOzs8mQmdl1HkJY8htePCji1Z/x5t84SfagiQUNRVU33V1xzpk2vv/tra1vbG5tV3aqu3v7B4e1o+OOzqwitE0ynqlejDXlTNK2YYbTXq4oFjGn3Xh8O/O7T1RplskHM8lpJPBQspQRbJwUhoJJFD5anKBgUKv7DX8OtEqCktShRGtQ+wqTjFhBpSEca90P/NxEBVaGEU6n1dBqmmMyxkPad1RiQXVUzG+eonOnJCjNlCtp0Fz9PVFgofVExK5TYDPSy95M/M/rW5PeRAWTuTVUksWi1HJkMjQLACVMUWL4xBFMFHO3IjLCChPjYqq6EILll1dJ57IR+I3g/qrebJZxVOAUzuACAriGJtxBC9pAIIdneIU3z3ov3rv3sWhd88qZE/gD7/MHE0SRCA==</latexit><latexit sha1_base64="JinhNKaPHUcNsSmIgJyPCETpjzw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUB2CbOzs8mQmdl1HkJY8htePCji1Z/x5t84SfagiQUNRVU33V1xzpk2vv/tra1vbG5tV3aqu3v7B4e1o+OOzqwitE0ynqlejDXlTNK2YYbTXq4oFjGn3Xh8O/O7T1RplskHM8lpJPBQspQRbJwUhoJJFD5anKBgUKv7DX8OtEqCktShRGtQ+wqTjFhBpSEca90P/NxEBVaGEU6n1dBqmmMyxkPad1RiQXVUzG+eonOnJCjNlCtp0Fz9PVFgofVExK5TYDPSy95M/M/rW5PeRAWTuTVUksWi1HJkMjQLACVMUWL4xBFMFHO3IjLCChPjYqq6EILll1dJ57IR+I3g/qrebJZxVOAUzuACAriGJtxBC9pAIIdneIU3z3ov3rv3sWhd88qZE/gD7/MHE0SRCA==</latexit>

X

i

xij = 1 8j
<latexit sha1_base64="ZZZFVpU2we6gwmVFo1ttUxg+Qaw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6EYouHFZwT6gU4ZMJtOmTTLTPMQy9APc+CtuXCji1g9w59+YtrPQ1gOBwznncnNPmDKqtOt+O4WV1bX1jeJmaWt7Z3evvH/QVImRmDRwwhLZDpEijArS0FQz0k4lQTxkpBUOr6d+655IRRNxp8cp6XLUEzSmGGkrBeWKrwwPKHwIMjqYwCvoQX80MiiCfpxIxBgcQJtyq+4McJl4OamAHPWg/OVHCTacCI0ZUqrjuanuZkhqihmZlHyjSIrwEPVIx1KBOFHdbHbMBJ5YJYJ2uX1Cw5n6eyJDXKkxD22SI91Xi95U/M/rGB1fdjMqUqOJwPNFsWFQJ3DaDIyoJFizsSUIS2r/CnEfSYS17a9kS/AWT14mzbOq51a92/NKrZbXUQRH4BicAg9cgBq4AXXQABg8gmfwCt6cJ+fFeXc+5tGCk88cgj9wPn8A1nCaLg==</latexit><latexit sha1_base64="ZZZFVpU2we6gwmVFo1ttUxg+Qaw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6EYouHFZwT6gU4ZMJtOmTTLTPMQy9APc+CtuXCji1g9w59+YtrPQ1gOBwznncnNPmDKqtOt+O4WV1bX1jeJmaWt7Z3evvH/QVImRmDRwwhLZDpEijArS0FQz0k4lQTxkpBUOr6d+655IRRNxp8cp6XLUEzSmGGkrBeWKrwwPKHwIMjqYwCvoQX80MiiCfpxIxBgcQJtyq+4McJl4OamAHPWg/OVHCTacCI0ZUqrjuanuZkhqihmZlHyjSIrwEPVIx1KBOFHdbHbMBJ5YJYJ2uX1Cw5n6eyJDXKkxD22SI91Xi95U/M/rGB1fdjMqUqOJwPNFsWFQJ3DaDIyoJFizsSUIS2r/CnEfSYS17a9kS/AWT14mzbOq51a92/NKrZbXUQRH4BicAg9cgBq4AXXQABg8gmfwCt6cJ+fFeXc+5tGCk88cgj9wPn8A1nCaLg==</latexit><latexit sha1_base64="ZZZFVpU2we6gwmVFo1ttUxg+Qaw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6EYouHFZwT6gU4ZMJtOmTTLTPMQy9APc+CtuXCji1g9w59+YtrPQ1gOBwznncnNPmDKqtOt+O4WV1bX1jeJmaWt7Z3evvH/QVImRmDRwwhLZDpEijArS0FQz0k4lQTxkpBUOr6d+655IRRNxp8cp6XLUEzSmGGkrBeWKrwwPKHwIMjqYwCvoQX80MiiCfpxIxBgcQJtyq+4McJl4OamAHPWg/OVHCTacCI0ZUqrjuanuZkhqihmZlHyjSIrwEPVIx1KBOFHdbHbMBJ5YJYJ2uX1Cw5n6eyJDXKkxD22SI91Xi95U/M/rGB1fdjMqUqOJwPNFsWFQJ3DaDIyoJFizsSUIS2r/CnEfSYS17a9kS/AWT14mzbOq51a92/NKrZbXUQRH4BicAg9cgBq4AXXQABg8gmfwCt6cJ+fFeXc+5tGCk88cgj9wPn8A1nCaLg==</latexit><latexit sha1_base64="ZZZFVpU2we6gwmVFo1ttUxg+Qaw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6EYouHFZwT6gU4ZMJtOmTTLTPMQy9APc+CtuXCji1g9w59+YtrPQ1gOBwznncnNPmDKqtOt+O4WV1bX1jeJmaWt7Z3evvH/QVImRmDRwwhLZDpEijArS0FQz0k4lQTxkpBUOr6d+655IRRNxp8cp6XLUEzSmGGkrBeWKrwwPKHwIMjqYwCvoQX80MiiCfpxIxBgcQJtyq+4McJl4OamAHPWg/OVHCTacCI0ZUqrjuanuZkhqihmZlHyjSIrwEPVIx1KBOFHdbHbMBJ5YJYJ2uX1Cw5n6eyJDXKkxD22SI91Xi95U/M/rGB1fdjMqUqOJwPNFsWFQJ3DaDIyoJFizsSUIS2r/CnEfSYS17a9kS/AWT14mzbOq51a92/NKrZbXUQRH4BicAg9cgBq4AXXQABg8gmfwCt6cJ+fFeXc+5tGCk88cgj9wPn8A1nCaLg==</latexit>X

j

pijxij  T 8i
<latexit sha1_base64="kJvledkKF3M6epdUXG+ZVqMwVEY=">AAACFnicbVC7TsMwFHV4lvIKMLJYVEgsVAlCgrESC2OR+pKaKHIcp3VrO6ntIKqoX8HCr7AwgBArYuNvcNsM0HIky0fn3Kt77wlTRpV2nG9rZXVtfWOztFXe3tnd27cPDlsqySQmTZywRHZCpAijgjQ11Yx0UkkQDxlph8Obqd++J1LRRDT0OCU+Rz1BY4qRNlJgn3sq48EApkFOBxP4MP88RkawAb3RKEMR9OJEIsYghYFdcarODHCZuAWpgAL1wP7yogRnnAiNGVKq6zqp9nMkNcWMTMpepkiK8BD1SNdQgThRfj47awJPjRJBM9w8oeFM/d2RI67UmIemkiPdV4veVPzP62Y6vvZzKtJME4Hng+KMQZ3AaUYwopJgzcaGICyp2RXiPpIIa5Nk2YTgLp68TFoXVdepuneXlVqtiKMEjsEJOAMuuAI1cAvqoAkweATP4BW8WU/Wi/VufcxLV6yi5wj8gfX5A1pJntA=</latexit><latexit sha1_base64="kJvledkKF3M6epdUXG+ZVqMwVEY=">AAACFnicbVC7TsMwFHV4lvIKMLJYVEgsVAlCgrESC2OR+pKaKHIcp3VrO6ntIKqoX8HCr7AwgBArYuNvcNsM0HIky0fn3Kt77wlTRpV2nG9rZXVtfWOztFXe3tnd27cPDlsqySQmTZywRHZCpAijgjQ11Yx0UkkQDxlph8Obqd++J1LRRDT0OCU+Rz1BY4qRNlJgn3sq48EApkFOBxP4MP88RkawAb3RKEMR9OJEIsYghYFdcarODHCZuAWpgAL1wP7yogRnnAiNGVKq6zqp9nMkNcWMTMpepkiK8BD1SNdQgThRfj47awJPjRJBM9w8oeFM/d2RI67UmIemkiPdV4veVPzP62Y6vvZzKtJME4Hng+KMQZ3AaUYwopJgzcaGICyp2RXiPpIIa5Nk2YTgLp68TFoXVdepuneXlVqtiKMEjsEJOAMuuAI1cAvqoAkweATP4BW8WU/Wi/VufcxLV6yi5wj8gfX5A1pJntA=</latexit><latexit sha1_base64="kJvledkKF3M6epdUXG+ZVqMwVEY=">AAACFnicbVC7TsMwFHV4lvIKMLJYVEgsVAlCgrESC2OR+pKaKHIcp3VrO6ntIKqoX8HCr7AwgBArYuNvcNsM0HIky0fn3Kt77wlTRpV2nG9rZXVtfWOztFXe3tnd27cPDlsqySQmTZywRHZCpAijgjQ11Yx0UkkQDxlph8Obqd++J1LRRDT0OCU+Rz1BY4qRNlJgn3sq48EApkFOBxP4MP88RkawAb3RKEMR9OJEIsYghYFdcarODHCZuAWpgAL1wP7yogRnnAiNGVKq6zqp9nMkNcWMTMpepkiK8BD1SNdQgThRfj47awJPjRJBM9w8oeFM/d2RI67UmIemkiPdV4veVPzP62Y6vvZzKtJME4Hng+KMQZ3AaUYwopJgzcaGICyp2RXiPpIIa5Nk2YTgLp68TFoXVdepuneXlVqtiKMEjsEJOAMuuAI1cAvqoAkweATP4BW8WU/Wi/VufcxLV6yi5wj8gfX5A1pJntA=</latexit><latexit sha1_base64="kJvledkKF3M6epdUXG+ZVqMwVEY=">AAACFnicbVC7TsMwFHV4lvIKMLJYVEgsVAlCgrESC2OR+pKaKHIcp3VrO6ntIKqoX8HCr7AwgBArYuNvcNsM0HIky0fn3Kt77wlTRpV2nG9rZXVtfWOztFXe3tnd27cPDlsqySQmTZywRHZCpAijgjQ11Yx0UkkQDxlph8Obqd++J1LRRDT0OCU+Rz1BY4qRNlJgn3sq48EApkFOBxP4MP88RkawAb3RKEMR9OJEIsYghYFdcarODHCZuAWpgAL1wP7yogRnnAiNGVKq6zqp9nMkNcWMTMpepkiK8BD1SNdQgThRfj47awJPjRJBM9w8oeFM/d2RI67UmIemkiPdV4veVPzP62Y6vvZzKtJME4Hng+KMQZ3AaUYwopJgzcaGICyp2RXiPpIIa5Nk2YTgLp68TFoXVdepuneXlVqtiKMEjsEJOAMuuAI1cAvqoAkweATP4BW8WU/Wi/VufcxLV6yi5wj8gfX5A1pJntA=</latexit>

xij � 0 i, j
<latexit sha1_base64="JMpPPiUSAEOnbVY1/UYg7luaLuA=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LblxWsA9oQphMbtppJ4/OTMQSiht/xY0LRdz6Fe78G6dtFtp64MLhnHu59x4/5Uwqy/o2lpZXVtfWSxvlza3tnV1zb78pk0xQaNCEJ6LtEwmcxdBQTHFopwJI5HNo+YPrid+6ByFZEt+pUQpuRLoxCxklSkueefjg5aw/xk4XhtjC2BkOMxJgdtb3zIpVtabAi8QuSAUVqHvmlxMkNIsgVpQTKTu2lSo3J0IxymFcdjIJKaED0oWOpjGJQLr59IUxPtFKgMNE6IoVnqq/J3ISSTmKfN0ZEdWT895E/M/rZCq8cnMWp5mCmM4WhRnHKsGTPHDABFDFR5oQKpi+FdMeEYQqnVpZh2DPv7xImudV26ratxeVWq2Io4SO0DE6RTa6RDV0g+qogSh6RM/oFb0ZT8aL8W58zFqXjGLmAP2B8fkDcZGWJQ==</latexit><latexit sha1_base64="JMpPPiUSAEOnbVY1/UYg7luaLuA=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LblxWsA9oQphMbtppJ4/OTMQSiht/xY0LRdz6Fe78G6dtFtp64MLhnHu59x4/5Uwqy/o2lpZXVtfWSxvlza3tnV1zb78pk0xQaNCEJ6LtEwmcxdBQTHFopwJI5HNo+YPrid+6ByFZEt+pUQpuRLoxCxklSkueefjg5aw/xk4XhtjC2BkOMxJgdtb3zIpVtabAi8QuSAUVqHvmlxMkNIsgVpQTKTu2lSo3J0IxymFcdjIJKaED0oWOpjGJQLr59IUxPtFKgMNE6IoVnqq/J3ISSTmKfN0ZEdWT895E/M/rZCq8cnMWp5mCmM4WhRnHKsGTPHDABFDFR5oQKpi+FdMeEYQqnVpZh2DPv7xImudV26ratxeVWq2Io4SO0DE6RTa6RDV0g+qogSh6RM/oFb0ZT8aL8W58zFqXjGLmAP2B8fkDcZGWJQ==</latexit><latexit sha1_base64="JMpPPiUSAEOnbVY1/UYg7luaLuA=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LblxWsA9oQphMbtppJ4/OTMQSiht/xY0LRdz6Fe78G6dtFtp64MLhnHu59x4/5Uwqy/o2lpZXVtfWSxvlza3tnV1zb78pk0xQaNCEJ6LtEwmcxdBQTHFopwJI5HNo+YPrid+6ByFZEt+pUQpuRLoxCxklSkueefjg5aw/xk4XhtjC2BkOMxJgdtb3zIpVtabAi8QuSAUVqHvmlxMkNIsgVpQTKTu2lSo3J0IxymFcdjIJKaED0oWOpjGJQLr59IUxPtFKgMNE6IoVnqq/J3ISSTmKfN0ZEdWT895E/M/rZCq8cnMWp5mCmM4WhRnHKsGTPHDABFDFR5oQKpi+FdMeEYQqnVpZh2DPv7xImudV26ratxeVWq2Io4SO0DE6RTa6RDV0g+qogSh6RM/oFb0ZT8aL8W58zFqXjGLmAP2B8fkDcZGWJQ==</latexit><latexit sha1_base64="JMpPPiUSAEOnbVY1/UYg7luaLuA=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LblxWsA9oQphMbtppJ4/OTMQSiht/xY0LRdz6Fe78G6dtFtp64MLhnHu59x4/5Uwqy/o2lpZXVtfWSxvlza3tnV1zb78pk0xQaNCEJ6LtEwmcxdBQTHFopwJI5HNo+YPrid+6ByFZEt+pUQpuRLoxCxklSkueefjg5aw/xk4XhtjC2BkOMxJgdtb3zIpVtabAi8QuSAUVqHvmlxMkNIsgVpQTKTu2lSo3J0IxymFcdjIJKaED0oWOpjGJQLr59IUxPtFKgMNE6IoVnqq/J3ISSTmKfN0ZEdWT895E/M/rZCq8cnMWp5mCmM4WhRnHKsGTPHDABFDFR5oQKpi+FdMeEYQqnVpZh2DPv7xImudV26ratxeVWq2Io4SO0DE6RTa6RDV0g+qogSh6RM/oFb0ZT8aL8W58zFqXjGLmAP2B8fkDcZGWJQ==</latexit>

X

j

pijxij  Ti 8i
<latexit sha1_base64="vl4P9oBOj9vWAKjWPwez8cub6jE=">AAACGHicbVC7TsMwFHV4lvIKMLJYVEhMJUFIMFZiYSxSX1ITRY7jtG5tJ7UdRBX1M1j4FRYGEGLtxt/gthmg5UiWj865V/feE6aMKu0439ba+sbm1nZpp7y7t39waB8dt1SSSUyaOGGJ7IRIEUYFaWqqGemkkiAeMtIOh3czv/1IpKKJaOhxSnyOeoLGFCNtpMC+9FTGgwFMg5wOJvBp8XmMjGAjoNAbjTIUQS9OJGIMUhjYFafqzAFXiVuQCihQD+ypFyU440RozJBSXddJtZ8jqSlmZFL2MkVShIeoR7qGCsSJ8vP5YRN4bpQImuHmCQ3n6u+OHHGlxjw0lRzpvlr2ZuJ/XjfT8a2fU5Fmmgi8GBRnDOoEzlKCEZUEazY2BGFJza4Q95FEWJssyyYEd/nkVdK6qrpO1X24rtRqRRwlcArOwAVwwQ2ogXtQB02AwTN4Be/gw3qx3qxP62tRumYVPSfgD6zpD/bvn6w=</latexit><latexit sha1_base64="vl4P9oBOj9vWAKjWPwez8cub6jE=">AAACGHicbVC7TsMwFHV4lvIKMLJYVEhMJUFIMFZiYSxSX1ITRY7jtG5tJ7UdRBX1M1j4FRYGEGLtxt/gthmg5UiWj865V/feE6aMKu0439ba+sbm1nZpp7y7t39waB8dt1SSSUyaOGGJ7IRIEUYFaWqqGemkkiAeMtIOh3czv/1IpKKJaOhxSnyOeoLGFCNtpMC+9FTGgwFMg5wOJvBp8XmMjGAjoNAbjTIUQS9OJGIMUhjYFafqzAFXiVuQCihQD+ypFyU440RozJBSXddJtZ8jqSlmZFL2MkVShIeoR7qGCsSJ8vP5YRN4bpQImuHmCQ3n6u+OHHGlxjw0lRzpvlr2ZuJ/XjfT8a2fU5Fmmgi8GBRnDOoEzlKCEZUEazY2BGFJza4Q95FEWJssyyYEd/nkVdK6qrpO1X24rtRqRRwlcArOwAVwwQ2ogXtQB02AwTN4Be/gw3qx3qxP62tRumYVPSfgD6zpD/bvn6w=</latexit><latexit sha1_base64="vl4P9oBOj9vWAKjWPwez8cub6jE=">AAACGHicbVC7TsMwFHV4lvIKMLJYVEhMJUFIMFZiYSxSX1ITRY7jtG5tJ7UdRBX1M1j4FRYGEGLtxt/gthmg5UiWj865V/feE6aMKu0439ba+sbm1nZpp7y7t39waB8dt1SSSUyaOGGJ7IRIEUYFaWqqGemkkiAeMtIOh3czv/1IpKKJaOhxSnyOeoLGFCNtpMC+9FTGgwFMg5wOJvBp8XmMjGAjoNAbjTIUQS9OJGIMUhjYFafqzAFXiVuQCihQD+ypFyU440RozJBSXddJtZ8jqSlmZFL2MkVShIeoR7qGCsSJ8vP5YRN4bpQImuHmCQ3n6u+OHHGlxjw0lRzpvlr2ZuJ/XjfT8a2fU5Fmmgi8GBRnDOoEzlKCEZUEazY2BGFJza4Q95FEWJssyyYEd/nkVdK6qrpO1X24rtRqRRwlcArOwAVwwQ2ogXtQB02AwTN4Be/gw3qx3qxP62tRumYVPSfgD6zpD/bvn6w=</latexit><latexit sha1_base64="vl4P9oBOj9vWAKjWPwez8cub6jE=">AAACGHicbVC7TsMwFHV4lvIKMLJYVEhMJUFIMFZiYSxSX1ITRY7jtG5tJ7UdRBX1M1j4FRYGEGLtxt/gthmg5UiWj865V/feE6aMKu0439ba+sbm1nZpp7y7t39waB8dt1SSSUyaOGGJ7IRIEUYFaWqqGemkkiAeMtIOh3czv/1IpKKJaOhxSnyOeoLGFCNtpMC+9FTGgwFMg5wOJvBp8XmMjGAjoNAbjTIUQS9OJGIMUhjYFafqzAFXiVuQCihQD+ypFyU440RozJBSXddJtZ8jqSlmZFL2MkVShIeoR7qGCsSJ8vP5YRN4bpQImuHmCQ3n6u+OHHGlxjw0lRzpvlr2ZuJ/XjfT8a2fU5Fmmgi8GBRnDOoEzlKCEZUEazY2BGFJza4Q95FEWJssyyYEd/nkVdK6qrpO1X24rtRqRRwlcArOwAVwwQ2ogXtQB02AwTN4Be/gw3qx3qxP62tRumYVPSfgD6zpD/bvn6w=</latexit>

min 1
<latexit sha1_base64="JinhNKaPHUcNsSmIgJyPCETpjzw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUB2CbOzs8mQmdl1HkJY8htePCji1Z/x5t84SfagiQUNRVU33V1xzpk2vv/tra1vbG5tV3aqu3v7B4e1o+OOzqwitE0ynqlejDXlTNK2YYbTXq4oFjGn3Xh8O/O7T1RplskHM8lpJPBQspQRbJwUhoJJFD5anKBgUKv7DX8OtEqCktShRGtQ+wqTjFhBpSEca90P/NxEBVaGEU6n1dBqmmMyxkPad1RiQXVUzG+eonOnJCjNlCtp0Fz9PVFgofVExK5TYDPSy95M/M/rW5PeRAWTuTVUksWi1HJkMjQLACVMUWL4xBFMFHO3IjLCChPjYqq6EILll1dJ57IR+I3g/qrebJZxVOAUzuACAriGJtxBC9pAIIdneIU3z3ov3rv3sWhd88qZE/gD7/MHE0SRCA==</latexit><latexit sha1_base64="JinhNKaPHUcNsSmIgJyPCETpjzw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUB2CbOzs8mQmdl1HkJY8htePCji1Z/x5t84SfagiQUNRVU33V1xzpk2vv/tra1vbG5tV3aqu3v7B4e1o+OOzqwitE0ynqlejDXlTNK2YYbTXq4oFjGn3Xh8O/O7T1RplskHM8lpJPBQspQRbJwUhoJJFD5anKBgUKv7DX8OtEqCktShRGtQ+wqTjFhBpSEca90P/NxEBVaGEU6n1dBqmmMyxkPad1RiQXVUzG+eonOnJCjNlCtp0Fz9PVFgofVExK5TYDPSy95M/M/rW5PeRAWTuTVUksWi1HJkMjQLACVMUWL4xBFMFHO3IjLCChPjYqq6EILll1dJ57IR+I3g/qrebJZxVOAUzuACAriGJtxBC9pAIIdneIU3z3ov3rv3sWhd88qZE/gD7/MHE0SRCA==</latexit><latexit sha1_base64="JinhNKaPHUcNsSmIgJyPCETpjzw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUB2CbOzs8mQmdl1HkJY8htePCji1Z/x5t84SfagiQUNRVU33V1xzpk2vv/tra1vbG5tV3aqu3v7B4e1o+OOzqwitE0ynqlejDXlTNK2YYbTXq4oFjGn3Xh8O/O7T1RplskHM8lpJPBQspQRbJwUhoJJFD5anKBgUKv7DX8OtEqCktShRGtQ+wqTjFhBpSEca90P/NxEBVaGEU6n1dBqmmMyxkPad1RiQXVUzG+eonOnJCjNlCtp0Fz9PVFgofVExK5TYDPSy95M/M/rW5PeRAWTuTVUksWi1HJkMjQLACVMUWL4xBFMFHO3IjLCChPjYqq6EILll1dJ57IR+I3g/qrebJZxVOAUzuACAriGJtxBC9pAIIdneIU3z3ov3rv3sWhd88qZE/gD7/MHE0SRCA==</latexit><latexit sha1_base64="JinhNKaPHUcNsSmIgJyPCETpjzw=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bjw4jGCeUB2CbOzs8mQmdl1HkJY8htePCji1Z/x5t84SfagiQUNRVU33V1xzpk2vv/tra1vbG5tV3aqu3v7B4e1o+OOzqwitE0ynqlejDXlTNK2YYbTXq4oFjGn3Xh8O/O7T1RplskHM8lpJPBQspQRbJwUhoJJFD5anKBgUKv7DX8OtEqCktShRGtQ+wqTjFhBpSEca90P/NxEBVaGEU6n1dBqmmMyxkPad1RiQXVUzG+eonOnJCjNlCtp0Fz9PVFgofVExK5TYDPSy95M/M/rW5PeRAWTuTVUksWi1HJkMjQLACVMUWL4xBFMFHO3IjLCChPjYqq6EILll1dJ57IR+I3g/qrebJZxVOAUzuACAriGJtxBC9pAIIdneIU3z3ov3rv3sWhd88qZE/gD7/MHE0SRCA==</latexit>

X

i

xij = 1 8j
<latexit sha1_base64="ZZZFVpU2we6gwmVFo1ttUxg+Qaw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6EYouHFZwT6gU4ZMJtOmTTLTPMQy9APc+CtuXCji1g9w59+YtrPQ1gOBwznncnNPmDKqtOt+O4WV1bX1jeJmaWt7Z3evvH/QVImRmDRwwhLZDpEijArS0FQz0k4lQTxkpBUOr6d+655IRRNxp8cp6XLUEzSmGGkrBeWKrwwPKHwIMjqYwCvoQX80MiiCfpxIxBgcQJtyq+4McJl4OamAHPWg/OVHCTacCI0ZUqrjuanuZkhqihmZlHyjSIrwEPVIx1KBOFHdbHbMBJ5YJYJ2uX1Cw5n6eyJDXKkxD22SI91Xi95U/M/rGB1fdjMqUqOJwPNFsWFQJ3DaDIyoJFizsSUIS2r/CnEfSYS17a9kS/AWT14mzbOq51a92/NKrZbXUQRH4BicAg9cgBq4AXXQABg8gmfwCt6cJ+fFeXc+5tGCk88cgj9wPn8A1nCaLg==</latexit><latexit sha1_base64="ZZZFVpU2we6gwmVFo1ttUxg+Qaw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6EYouHFZwT6gU4ZMJtOmTTLTPMQy9APc+CtuXCji1g9w59+YtrPQ1gOBwznncnNPmDKqtOt+O4WV1bX1jeJmaWt7Z3evvH/QVImRmDRwwhLZDpEijArS0FQz0k4lQTxkpBUOr6d+655IRRNxp8cp6XLUEzSmGGkrBeWKrwwPKHwIMjqYwCvoQX80MiiCfpxIxBgcQJtyq+4McJl4OamAHPWg/OVHCTacCI0ZUqrjuanuZkhqihmZlHyjSIrwEPVIx1KBOFHdbHbMBJ5YJYJ2uX1Cw5n6eyJDXKkxD22SI91Xi95U/M/rGB1fdjMqUqOJwPNFsWFQJ3DaDIyoJFizsSUIS2r/CnEfSYS17a9kS/AWT14mzbOq51a92/NKrZbXUQRH4BicAg9cgBq4AXXQABg8gmfwCt6cJ+fFeXc+5tGCk88cgj9wPn8A1nCaLg==</latexit><latexit sha1_base64="ZZZFVpU2we6gwmVFo1ttUxg+Qaw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6EYouHFZwT6gU4ZMJtOmTTLTPMQy9APc+CtuXCji1g9w59+YtrPQ1gOBwznncnNPmDKqtOt+O4WV1bX1jeJmaWt7Z3evvH/QVImRmDRwwhLZDpEijArS0FQz0k4lQTxkpBUOr6d+655IRRNxp8cp6XLUEzSmGGkrBeWKrwwPKHwIMjqYwCvoQX80MiiCfpxIxBgcQJtyq+4McJl4OamAHPWg/OVHCTacCI0ZUqrjuanuZkhqihmZlHyjSIrwEPVIx1KBOFHdbHbMBJ5YJYJ2uX1Cw5n6eyJDXKkxD22SI91Xi95U/M/rGB1fdjMqUqOJwPNFsWFQJ3DaDIyoJFizsSUIS2r/CnEfSYS17a9kS/AWT14mzbOq51a92/NKrZbXUQRH4BicAg9cgBq4AXXQABg8gmfwCt6cJ+fFeXc+5tGCk88cgj9wPn8A1nCaLg==</latexit><latexit sha1_base64="ZZZFVpU2we6gwmVFo1ttUxg+Qaw=">AAACDHicbVDLSgMxFM3UV62vqks3wSK4KjMi6EYouHFZwT6gU4ZMJtOmTTLTPMQy9APc+CtuXCji1g9w59+YtrPQ1gOBwznncnNPmDKqtOt+O4WV1bX1jeJmaWt7Z3evvH/QVImRmDRwwhLZDpEijArS0FQz0k4lQTxkpBUOr6d+655IRRNxp8cp6XLUEzSmGGkrBeWKrwwPKHwIMjqYwCvoQX80MiiCfpxIxBgcQJtyq+4McJl4OamAHPWg/OVHCTacCI0ZUqrjuanuZkhqihmZlHyjSIrwEPVIx1KBOFHdbHbMBJ5YJYJ2uX1Cw5n6eyJDXKkxD22SI91Xi95U/M/rGB1fdjMqUqOJwPNFsWFQJ3DaDIyoJFizsSUIS2r/CnEfSYS17a9kS/AWT14mzbOq51a92/NKrZbXUQRH4BicAg9cgBq4AXXQABg8gmfwCt6cJ+fFeXc+5tGCk88cgj9wPn8A1nCaLg==</latexit>

xij � 0 i, j
<latexit sha1_base64="JMpPPiUSAEOnbVY1/UYg7luaLuA=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LblxWsA9oQphMbtppJ4/OTMQSiht/xY0LRdz6Fe78G6dtFtp64MLhnHu59x4/5Uwqy/o2lpZXVtfWSxvlza3tnV1zb78pk0xQaNCEJ6LtEwmcxdBQTHFopwJI5HNo+YPrid+6ByFZEt+pUQpuRLoxCxklSkueefjg5aw/xk4XhtjC2BkOMxJgdtb3zIpVtabAi8QuSAUVqHvmlxMkNIsgVpQTKTu2lSo3J0IxymFcdjIJKaED0oWOpjGJQLr59IUxPtFKgMNE6IoVnqq/J3ISSTmKfN0ZEdWT895E/M/rZCq8cnMWp5mCmM4WhRnHKsGTPHDABFDFR5oQKpi+FdMeEYQqnVpZh2DPv7xImudV26ratxeVWq2Io4SO0DE6RTa6RDV0g+qogSh6RM/oFb0ZT8aL8W58zFqXjGLmAP2B8fkDcZGWJQ==</latexit><latexit sha1_base64="JMpPPiUSAEOnbVY1/UYg7luaLuA=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LblxWsA9oQphMbtppJ4/OTMQSiht/xY0LRdz6Fe78G6dtFtp64MLhnHu59x4/5Uwqy/o2lpZXVtfWSxvlza3tnV1zb78pk0xQaNCEJ6LtEwmcxdBQTHFopwJI5HNo+YPrid+6ByFZEt+pUQpuRLoxCxklSkueefjg5aw/xk4XhtjC2BkOMxJgdtb3zIpVtabAi8QuSAUVqHvmlxMkNIsgVpQTKTu2lSo3J0IxymFcdjIJKaED0oWOpjGJQLr59IUxPtFKgMNE6IoVnqq/J3ISSTmKfN0ZEdWT895E/M/rZCq8cnMWp5mCmM4WhRnHKsGTPHDABFDFR5oQKpi+FdMeEYQqnVpZh2DPv7xImudV26ratxeVWq2Io4SO0DE6RTa6RDV0g+qogSh6RM/oFb0ZT8aL8W58zFqXjGLmAP2B8fkDcZGWJQ==</latexit><latexit sha1_base64="JMpPPiUSAEOnbVY1/UYg7luaLuA=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LblxWsA9oQphMbtppJ4/OTMQSiht/xY0LRdz6Fe78G6dtFtp64MLhnHu59x4/5Uwqy/o2lpZXVtfWSxvlza3tnV1zb78pk0xQaNCEJ6LtEwmcxdBQTHFopwJI5HNo+YPrid+6ByFZEt+pUQpuRLoxCxklSkueefjg5aw/xk4XhtjC2BkOMxJgdtb3zIpVtabAi8QuSAUVqHvmlxMkNIsgVpQTKTu2lSo3J0IxymFcdjIJKaED0oWOpjGJQLr59IUxPtFKgMNE6IoVnqq/J3ISSTmKfN0ZEdWT895E/M/rZCq8cnMWp5mCmM4WhRnHKsGTPHDABFDFR5oQKpi+FdMeEYQqnVpZh2DPv7xImudV26ratxeVWq2Io4SO0DE6RTa6RDV0g+qogSh6RM/oFb0ZT8aL8W58zFqXjGLmAP2B8fkDcZGWJQ==</latexit><latexit sha1_base64="JMpPPiUSAEOnbVY1/UYg7luaLuA=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LblxWsA9oQphMbtppJ4/OTMQSiht/xY0LRdz6Fe78G6dtFtp64MLhnHu59x4/5Uwqy/o2lpZXVtfWSxvlza3tnV1zb78pk0xQaNCEJ6LtEwmcxdBQTHFopwJI5HNo+YPrid+6ByFZEt+pUQpuRLoxCxklSkueefjg5aw/xk4XhtjC2BkOMxJgdtb3zIpVtabAi8QuSAUVqHvmlxMkNIsgVpQTKTu2lSo3J0IxymFcdjIJKaED0oWOpjGJQLr59IUxPtFKgMNE6IoVnqq/J3ISSTmKfN0ZEdWT895E/M/rZCq8cnMWp5mCmM4WhRnHKsGTPHDABFDFR5oQKpi+FdMeEYQqnVpZh2DPv7xImudV26ratxeVWq2Io4SO0DE6RTa6RDV0g+qogSh6RM/oFb0ZT8aL8W58zFqXjGLmAP2B8fkDcZGWJQ==</latexit>



Rank Lemma

 Lemma:

 

 the constraints corresponding to      and    
are linearly independent

 

Assume that    be an extreme point solution s.t

Then, there exist                            such that:

x
<latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit> 0 < xij < 1 8i, j.

<latexit sha1_base64="v/4O8N//wxptRLWRYthImgNDd8M=">AAACBnicbZDLSsNAFIZPvNZ6i7oUYbAILiQkIujCRcGNywr2Am0Jk+mknXYyCTMTsYS6ceOruHGhiFufwZ1v47TNQlt/GPj4zzmcOX+QcKa0635bC4tLyyurhbXi+sbm1ra9s1tTcSoJrZKYx7IRYEU5E7Sqmea0kUiKo4DTejC4Gtfrd1QqFotbPUxoO8JdwUJGsDaWbx+46BLd+xnrjwx4CD20wlhizhE76Tu+XXIddyI0D14OJchV8e2vVicmaUSFJhwr1fTcRLczLDUjnI6KrVTRBJMB7tKmQYEjqtrZ5IwROjJOB5n15gmNJu7viQxHSg2jwHRGWPfUbG1s/ldrpjq8aGdMJKmmgkwXhSlHOkbjTFCHSUo0HxrARDLzV0R6WGKiTXJFE4I3e/I81E4dz3W8m7NSuZzHUYB9OIRj8OAcynANFagCgUd4hld4s56sF+vd+pi2Llj5zB78kfX5A6SRlq0=</latexit><latexit sha1_base64="v/4O8N//wxptRLWRYthImgNDd8M=">AAACBnicbZDLSsNAFIZPvNZ6i7oUYbAILiQkIujCRcGNywr2Am0Jk+mknXYyCTMTsYS6ceOruHGhiFufwZ1v47TNQlt/GPj4zzmcOX+QcKa0635bC4tLyyurhbXi+sbm1ra9s1tTcSoJrZKYx7IRYEU5E7Sqmea0kUiKo4DTejC4Gtfrd1QqFotbPUxoO8JdwUJGsDaWbx+46BLd+xnrjwx4CD20wlhizhE76Tu+XXIddyI0D14OJchV8e2vVicmaUSFJhwr1fTcRLczLDUjnI6KrVTRBJMB7tKmQYEjqtrZ5IwROjJOB5n15gmNJu7viQxHSg2jwHRGWPfUbG1s/ldrpjq8aGdMJKmmgkwXhSlHOkbjTFCHSUo0HxrARDLzV0R6WGKiTXJFE4I3e/I81E4dz3W8m7NSuZzHUYB9OIRj8OAcynANFagCgUd4hld4s56sF+vd+pi2Llj5zB78kfX5A6SRlq0=</latexit><latexit sha1_base64="v/4O8N//wxptRLWRYthImgNDd8M=">AAACBnicbZDLSsNAFIZPvNZ6i7oUYbAILiQkIujCRcGNywr2Am0Jk+mknXYyCTMTsYS6ceOruHGhiFufwZ1v47TNQlt/GPj4zzmcOX+QcKa0635bC4tLyyurhbXi+sbm1ra9s1tTcSoJrZKYx7IRYEU5E7Sqmea0kUiKo4DTejC4Gtfrd1QqFotbPUxoO8JdwUJGsDaWbx+46BLd+xnrjwx4CD20wlhizhE76Tu+XXIddyI0D14OJchV8e2vVicmaUSFJhwr1fTcRLczLDUjnI6KrVTRBJMB7tKmQYEjqtrZ5IwROjJOB5n15gmNJu7viQxHSg2jwHRGWPfUbG1s/ldrpjq8aGdMJKmmgkwXhSlHOkbjTFCHSUo0HxrARDLzV0R6WGKiTXJFE4I3e/I81E4dz3W8m7NSuZzHUYB9OIRj8OAcynANFagCgUd4hld4s56sF+vd+pi2Llj5zB78kfX5A6SRlq0=</latexit><latexit sha1_base64="v/4O8N//wxptRLWRYthImgNDd8M=">AAACBnicbZDLSsNAFIZPvNZ6i7oUYbAILiQkIujCRcGNywr2Am0Jk+mknXYyCTMTsYS6ceOruHGhiFufwZ1v47TNQlt/GPj4zzmcOX+QcKa0635bC4tLyyurhbXi+sbm1ra9s1tTcSoJrZKYx7IRYEU5E7Sqmea0kUiKo4DTejC4Gtfrd1QqFotbPUxoO8JdwUJGsDaWbx+46BLd+xnrjwx4CD20wlhizhE76Tu+XXIddyI0D14OJchV8e2vVicmaUSFJhwr1fTcRLczLDUjnI6KrVTRBJMB7tKmQYEjqtrZ5IwROjJOB5n15gmNJu7viQxHSg2jwHRGWPfUbG1s/ldrpjq8aGdMJKmmgkwXhSlHOkbjTFCHSUo0HxrARDLzV0R6WGKiTXJFE4I3e/I81E4dz3W8m7NSuZzHUYB9OIRj8OAcynANFagCgUd4hld4s56sF+vd+pi2Llj5zB78kfX5A6SRlq0=</latexit>

J 0 ✓ J,M 0 ✓ M
<latexit sha1_base64="1fFI16OBJFJVARy15AL39zrES3E=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvoQsqMCLosuJFCoYJ9QDuUTHqnDc1kxiQjlKE7N/6KGxeKuPUX3Pk3pu0savXAhZNz7iX3Hj/mTGnH+bZyS8srq2v59cLG5tb2jr2711BRIinUacQj2fKJAs4E1DXTHFqxBBL6HJr+8HriNx9AKhaJOz2KwQtJX7CAUaKN1LUPKye4oxJfgYZ7XDnD1fl3tWsXnZIzBf5L3IwUUYZa1/7q9CKahCA05USptuvE2kuJ1IxyGBc6iYKY0CHpQ9tQQUJQXjq9Y4yPjdLDQSRNCY2n6vxESkKlRqFvOkOiB2rRm4j/ee1EB1deykScaBB09lGQcKwjPAkF95gEqvnIEEIlM7tiOiCSUG2iK5gQ3MWT/5LGecl1Su7tRbFczuLIowN0hE6Riy5RGd2gGqojih7RM3pFb9aT9WK9Wx+z1pyVzeyjX7A+fwBSspet</latexit><latexit sha1_base64="1fFI16OBJFJVARy15AL39zrES3E=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvoQsqMCLosuJFCoYJ9QDuUTHqnDc1kxiQjlKE7N/6KGxeKuPUX3Pk3pu0savXAhZNz7iX3Hj/mTGnH+bZyS8srq2v59cLG5tb2jr2711BRIinUacQj2fKJAs4E1DXTHFqxBBL6HJr+8HriNx9AKhaJOz2KwQtJX7CAUaKN1LUPKye4oxJfgYZ7XDnD1fl3tWsXnZIzBf5L3IwUUYZa1/7q9CKahCA05USptuvE2kuJ1IxyGBc6iYKY0CHpQ9tQQUJQXjq9Y4yPjdLDQSRNCY2n6vxESkKlRqFvOkOiB2rRm4j/ee1EB1deykScaBB09lGQcKwjPAkF95gEqvnIEEIlM7tiOiCSUG2iK5gQ3MWT/5LGecl1Su7tRbFczuLIowN0hE6Riy5RGd2gGqojih7RM3pFb9aT9WK9Wx+z1pyVzeyjX7A+fwBSspet</latexit><latexit sha1_base64="1fFI16OBJFJVARy15AL39zrES3E=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvoQsqMCLosuJFCoYJ9QDuUTHqnDc1kxiQjlKE7N/6KGxeKuPUX3Pk3pu0savXAhZNz7iX3Hj/mTGnH+bZyS8srq2v59cLG5tb2jr2711BRIinUacQj2fKJAs4E1DXTHFqxBBL6HJr+8HriNx9AKhaJOz2KwQtJX7CAUaKN1LUPKye4oxJfgYZ7XDnD1fl3tWsXnZIzBf5L3IwUUYZa1/7q9CKahCA05USptuvE2kuJ1IxyGBc6iYKY0CHpQ9tQQUJQXjq9Y4yPjdLDQSRNCY2n6vxESkKlRqFvOkOiB2rRm4j/ee1EB1deykScaBB09lGQcKwjPAkF95gEqvnIEEIlM7tiOiCSUG2iK5gQ3MWT/5LGecl1Su7tRbFczuLIowN0hE6Riy5RGd2gGqojih7RM3pFb9aT9WK9Wx+z1pyVzeyjX7A+fwBSspet</latexit><latexit sha1_base64="1fFI16OBJFJVARy15AL39zrES3E=">AAACB3icbVDLSgMxFM3UV62vUZeCBIvoQsqMCLosuJFCoYJ9QDuUTHqnDc1kxiQjlKE7N/6KGxeKuPUX3Pk3pu0savXAhZNz7iX3Hj/mTGnH+bZyS8srq2v59cLG5tb2jr2711BRIinUacQj2fKJAs4E1DXTHFqxBBL6HJr+8HriNx9AKhaJOz2KwQtJX7CAUaKN1LUPKye4oxJfgYZ7XDnD1fl3tWsXnZIzBf5L3IwUUYZa1/7q9CKahCA05USptuvE2kuJ1IxyGBc6iYKY0CHpQ9tQQUJQXjq9Y4yPjdLDQSRNCY2n6vxESkKlRqFvOkOiB2rRm4j/ee1EB1deykScaBB09lGQcKwjPAkF95gEqvnIEEIlM7tiOiCSUG2iK5gQ3MWT/5LGecl1Su7tRbFczuLIowN0hE6Riy5RGd2gGqojih7RM3pFb9aT9WK9Wx+z1pyVzeyjX7A+fwBSspet</latexit>

X

i

xij = 1 8j 2 J 0

<latexit sha1_base64="cCtR/1OQWMaRz2q/EpCU/7h2xJI=">AAACDHicbVDLSsNAFL3xWeur6tLNYBFdlUQE3QgFN+Kqgn1AE8JkOmmnnUzCzEQsoe7d+CtuXCji1g9w5984bbPQ1gMDh3POZe49QcKZ0rb9bS0sLi2vrBbWiusbm1vbpZ3dhopTSWidxDyWrQArypmgdc00p61EUhwFnDaDweXYb95RqVgsbvUwoV6Eu4KFjGBtJL9UdlUa+Qzd+xnrj9CFgx7cMJaYc9RHLhPo+giZlF2xJ0DzxMlJGXLU/NKX24lJGlGhCcdKtR070V6GpWaE01HRTRVNMBngLm0bKnBElZdNjhmhQ6N0kNnBPKHRRP09keFIqWEUmGSEdU/NemPxP6+d6vDcy5hIUk0FmX4UphzpGI2bQR0mKdF8aAgmkpldEelhiYk2/RVNCc7syfOkcVJx7Ipzc1quVvM6CrAPB3AMDpxBFa6gBnUg8AjP8Apv1pP1Yr1bH9PogpXP7MEfWJ8/V4OZ2A==</latexit><latexit sha1_base64="cCtR/1OQWMaRz2q/EpCU/7h2xJI=">AAACDHicbVDLSsNAFL3xWeur6tLNYBFdlUQE3QgFN+Kqgn1AE8JkOmmnnUzCzEQsoe7d+CtuXCji1g9w5984bbPQ1gMDh3POZe49QcKZ0rb9bS0sLi2vrBbWiusbm1vbpZ3dhopTSWidxDyWrQArypmgdc00p61EUhwFnDaDweXYb95RqVgsbvUwoV6Eu4KFjGBtJL9UdlUa+Qzd+xnrj9CFgx7cMJaYc9RHLhPo+giZlF2xJ0DzxMlJGXLU/NKX24lJGlGhCcdKtR070V6GpWaE01HRTRVNMBngLm0bKnBElZdNjhmhQ6N0kNnBPKHRRP09keFIqWEUmGSEdU/NemPxP6+d6vDcy5hIUk0FmX4UphzpGI2bQR0mKdF8aAgmkpldEelhiYk2/RVNCc7syfOkcVJx7Ipzc1quVvM6CrAPB3AMDpxBFa6gBnUg8AjP8Apv1pP1Yr1bH9PogpXP7MEfWJ8/V4OZ2A==</latexit><latexit sha1_base64="cCtR/1OQWMaRz2q/EpCU/7h2xJI=">AAACDHicbVDLSsNAFL3xWeur6tLNYBFdlUQE3QgFN+Kqgn1AE8JkOmmnnUzCzEQsoe7d+CtuXCji1g9w5984bbPQ1gMDh3POZe49QcKZ0rb9bS0sLi2vrBbWiusbm1vbpZ3dhopTSWidxDyWrQArypmgdc00p61EUhwFnDaDweXYb95RqVgsbvUwoV6Eu4KFjGBtJL9UdlUa+Qzd+xnrj9CFgx7cMJaYc9RHLhPo+giZlF2xJ0DzxMlJGXLU/NKX24lJGlGhCcdKtR070V6GpWaE01HRTRVNMBngLm0bKnBElZdNjhmhQ6N0kNnBPKHRRP09keFIqWEUmGSEdU/NemPxP6+d6vDcy5hIUk0FmX4UphzpGI2bQR0mKdF8aAgmkpldEelhiYk2/RVNCc7syfOkcVJx7Ipzc1quVvM6CrAPB3AMDpxBFa6gBnUg8AjP8Apv1pP1Yr1bH9PogpXP7MEfWJ8/V4OZ2A==</latexit><latexit sha1_base64="cCtR/1OQWMaRz2q/EpCU/7h2xJI=">AAACDHicbVDLSsNAFL3xWeur6tLNYBFdlUQE3QgFN+Kqgn1AE8JkOmmnnUzCzEQsoe7d+CtuXCji1g9w5984bbPQ1gMDh3POZe49QcKZ0rb9bS0sLi2vrBbWiusbm1vbpZ3dhopTSWidxDyWrQArypmgdc00p61EUhwFnDaDweXYb95RqVgsbvUwoV6Eu4KFjGBtJL9UdlUa+Qzd+xnrj9CFgx7cMJaYc9RHLhPo+giZlF2xJ0DzxMlJGXLU/NKX24lJGlGhCcdKtR070V6GpWaE01HRTRVNMBngLm0bKnBElZdNjhmhQ6N0kNnBPKHRRP09keFIqWEUmGSEdU/NemPxP6+d6vDcy5hIUk0FmX4UphzpGI2bQR0mKdF8aAgmkpldEelhiYk2/RVNCc7syfOkcVJx7Ipzc1quVvM6CrAPB3AMDpxBFa6gBnUg8AjP8Apv1pP1Yr1bH9PogpXP7MEfWJ8/V4OZ2A==</latexit>

X

j

pijxij = T 8i 2 M 0

<latexit sha1_base64="9vNMyonfgPwIRo+I6ShUemYZZ3g=">AAACFHicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1QcONGqNAXdIYhk2batElmSDJiGeo/uPFX3LhQxK0Ld/6NaTsLbT0QcjjnXu69J0wYVdpxvq2FxaXlldXCWnF9Y3Nr297Zbag4lZjUccxi2QqRIowKUtdUM9JKJEE8ZKQZDq7GfvOOSEVjUdPDhPgcdQWNKEbaSIF94qmUB32YBBntj+D99LuENfjgRbFEjEEKPSrgzREM7JJTdiaA88TNSQnkqAb2l9eJccqJ0Jghpdquk2g/Q1JTzMio6KWKJAgPUJe0DRWIE+Vnk6NG8NAoHWh2ME9oOFF/d2SIKzXkoankSPfUrDcW//PaqY4u/IyKJNVE4OmgKGVQx3CcEOxQSbBmQ0MQltTsCnEPSYS1ybFoQnBnT54njdOy65Td27NSpZLHUQD74AAcAxecgwq4BlVQBxg8gmfwCt6sJ+vFerc+pqULVt6zB/7A+vwBg1WdKA==</latexit><latexit sha1_base64="9vNMyonfgPwIRo+I6ShUemYZZ3g=">AAACFHicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1QcONGqNAXdIYhk2batElmSDJiGeo/uPFX3LhQxK0Ld/6NaTsLbT0QcjjnXu69J0wYVdpxvq2FxaXlldXCWnF9Y3Nr297Zbag4lZjUccxi2QqRIowKUtdUM9JKJEE8ZKQZDq7GfvOOSEVjUdPDhPgcdQWNKEbaSIF94qmUB32YBBntj+D99LuENfjgRbFEjEEKPSrgzREM7JJTdiaA88TNSQnkqAb2l9eJccqJ0Jghpdquk2g/Q1JTzMio6KWKJAgPUJe0DRWIE+Vnk6NG8NAoHWh2ME9oOFF/d2SIKzXkoankSPfUrDcW//PaqY4u/IyKJNVE4OmgKGVQx3CcEOxQSbBmQ0MQltTsCnEPSYS1ybFoQnBnT54njdOy65Td27NSpZLHUQD74AAcAxecgwq4BlVQBxg8gmfwCt6sJ+vFerc+pqULVt6zB/7A+vwBg1WdKA==</latexit><latexit sha1_base64="9vNMyonfgPwIRo+I6ShUemYZZ3g=">AAACFHicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1QcONGqNAXdIYhk2batElmSDJiGeo/uPFX3LhQxK0Ld/6NaTsLbT0QcjjnXu69J0wYVdpxvq2FxaXlldXCWnF9Y3Nr297Zbag4lZjUccxi2QqRIowKUtdUM9JKJEE8ZKQZDq7GfvOOSEVjUdPDhPgcdQWNKEbaSIF94qmUB32YBBntj+D99LuENfjgRbFEjEEKPSrgzREM7JJTdiaA88TNSQnkqAb2l9eJccqJ0Jghpdquk2g/Q1JTzMio6KWKJAgPUJe0DRWIE+Vnk6NG8NAoHWh2ME9oOFF/d2SIKzXkoankSPfUrDcW//PaqY4u/IyKJNVE4OmgKGVQx3CcEOxQSbBmQ0MQltTsCnEPSYS1ybFoQnBnT54njdOy65Td27NSpZLHUQD74AAcAxecgwq4BlVQBxg8gmfwCt6sJ+vFerc+pqULVt6zB/7A+vwBg1WdKA==</latexit><latexit sha1_base64="9vNMyonfgPwIRo+I6ShUemYZZ3g=">AAACFHicbVDLSgMxFM34rPU16tJNsIiCUGZE0I1QcONGqNAXdIYhk2batElmSDJiGeo/uPFX3LhQxK0Ld/6NaTsLbT0QcjjnXu69J0wYVdpxvq2FxaXlldXCWnF9Y3Nr297Zbag4lZjUccxi2QqRIowKUtdUM9JKJEE8ZKQZDq7GfvOOSEVjUdPDhPgcdQWNKEbaSIF94qmUB32YBBntj+D99LuENfjgRbFEjEEKPSrgzREM7JJTdiaA88TNSQnkqAb2l9eJccqJ0Jghpdquk2g/Q1JTzMio6KWKJAgPUJe0DRWIE+Vnk6NG8NAoHWh2ME9oOFF/d2SIKzXkoankSPfUrDcW//PaqY4u/IyKJNVE4OmgKGVQx3CcEOxQSbBmQ0MQltTsCnEPSYS1ybFoQnBnT54njdOy65Td27NSpZLHUQD74AAcAxecgwq4BlVQBxg8gmfwCt6sJ+vFerc+pqULVt6zB/7A+vwBg1WdKA==</latexit>

|J 0|+ |M 0| = E(G)
<latexit sha1_base64="2Mux9n45NAVZ57HuGexRiJZkXLc=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxiRSgzIuhGKIgoglDBPqAdSiZN29BMZkgyYpn2V9y4UMStP+LOvzFtZ6HVA5d7OOdecnP8iDOlHefLyiwsLi2vZFdza+sbm1v2dr6mwlgSWiUhD2XDx4pyJmhVM81pI5IUBz6ndX9wMfHrD1QqFop7PYyoF+CeYF1GsDZS286Pbg5G6AiNbk07R5fFq8O2XXBKzhToL3FTUoAUlbb92eqEJA6o0IRjpZquE2kvwVIzwuk414oVjTAZ4B5tGipwQJWXTG8fo32jdFA3lKaERlP150aCA6WGgW8mA6z7at6biP95zVh3z7yEiSjWVJDZQ92YIx2iSRCowyQlmg8NwUQycysifSwx0SaunAnBnf/yX1I7LrlOyb07KZTLaRxZ2IU9KIILp1CGa6hAFQg8whO8wKs1tp6tN+t9Npqx0p0d+AXr4xtA9JH3</latexit><latexit sha1_base64="2Mux9n45NAVZ57HuGexRiJZkXLc=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxiRSgzIuhGKIgoglDBPqAdSiZN29BMZkgyYpn2V9y4UMStP+LOvzFtZ6HVA5d7OOdecnP8iDOlHefLyiwsLi2vZFdza+sbm1v2dr6mwlgSWiUhD2XDx4pyJmhVM81pI5IUBz6ndX9wMfHrD1QqFop7PYyoF+CeYF1GsDZS286Pbg5G6AiNbk07R5fFq8O2XXBKzhToL3FTUoAUlbb92eqEJA6o0IRjpZquE2kvwVIzwuk414oVjTAZ4B5tGipwQJWXTG8fo32jdFA3lKaERlP150aCA6WGgW8mA6z7at6biP95zVh3z7yEiSjWVJDZQ92YIx2iSRCowyQlmg8NwUQycysifSwx0SaunAnBnf/yX1I7LrlOyb07KZTLaRxZ2IU9KIILp1CGa6hAFQg8whO8wKs1tp6tN+t9Npqx0p0d+AXr4xtA9JH3</latexit><latexit sha1_base64="2Mux9n45NAVZ57HuGexRiJZkXLc=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxiRSgzIuhGKIgoglDBPqAdSiZN29BMZkgyYpn2V9y4UMStP+LOvzFtZ6HVA5d7OOdecnP8iDOlHefLyiwsLi2vZFdza+sbm1v2dr6mwlgSWiUhD2XDx4pyJmhVM81pI5IUBz6ndX9wMfHrD1QqFop7PYyoF+CeYF1GsDZS286Pbg5G6AiNbk07R5fFq8O2XXBKzhToL3FTUoAUlbb92eqEJA6o0IRjpZquE2kvwVIzwuk414oVjTAZ4B5tGipwQJWXTG8fo32jdFA3lKaERlP150aCA6WGgW8mA6z7at6biP95zVh3z7yEiSjWVJDZQ92YIx2iSRCowyQlmg8NwUQycysifSwx0SaunAnBnf/yX1I7LrlOyb07KZTLaRxZ2IU9KIILp1CGa6hAFQg8whO8wKs1tp6tN+t9Npqx0p0d+AXr4xtA9JH3</latexit><latexit sha1_base64="2Mux9n45NAVZ57HuGexRiJZkXLc=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxiRSgzIuhGKIgoglDBPqAdSiZN29BMZkgyYpn2V9y4UMStP+LOvzFtZ6HVA5d7OOdecnP8iDOlHefLyiwsLi2vZFdza+sbm1v2dr6mwlgSWiUhD2XDx4pyJmhVM81pI5IUBz6ndX9wMfHrD1QqFop7PYyoF+CeYF1GsDZS286Pbg5G6AiNbk07R5fFq8O2XXBKzhToL3FTUoAUlbb92eqEJA6o0IRjpZquE2kvwVIzwuk414oVjTAZ4B5tGipwQJWXTG8fo32jdFA3lKaERlP150aCA6WGgW8mA6z7at6biP95zVh3z7yEiSjWVJDZQ92YIx2iSRCowyQlmg8NwUQycysifSwx0SaunAnBnf/yX1I7LrlOyb07KZTLaRxZ2IU9KIILp1CGa6hAFQg8whO8wKs1tp6tN+t9Npqx0p0d+AXr4xtA9JH3</latexit>

J 0
<latexit sha1_base64="UJP6Mn7dt3o2JSnJVha3zS3WkHg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeCF/FUxX5AG8pmO2mXbjZhdyOU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3fn/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mlU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2dtkwBUyIyaWUKa4vZWwEVWUGRtOyYbgLb+8SlqXVc+teve1Sr2ex1GEEziFC/DgCupwCw1oAoMQnuEV3pyx8+K8Ox+L1oKTzxzDHzifPwBAjP0=</latexit><latexit sha1_base64="UJP6Mn7dt3o2JSnJVha3zS3WkHg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeCF/FUxX5AG8pmO2mXbjZhdyOU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3fn/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mlU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2dtkwBUyIyaWUKa4vZWwEVWUGRtOyYbgLb+8SlqXVc+teve1Sr2ex1GEEziFC/DgCupwCw1oAoMQnuEV3pyx8+K8Ox+L1oKTzxzDHzifPwBAjP0=</latexit><latexit sha1_base64="UJP6Mn7dt3o2JSnJVha3zS3WkHg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeCF/FUxX5AG8pmO2mXbjZhdyOU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3fn/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mlU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2dtkwBUyIyaWUKa4vZWwEVWUGRtOyYbgLb+8SlqXVc+teve1Sr2ex1GEEziFC/DgCupwCw1oAoMQnuEV3pyx8+K8Ox+L1oKTzxzDHzifPwBAjP0=</latexit><latexit sha1_base64="UJP6Mn7dt3o2JSnJVha3zS3WkHg=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeCF/FUxX5AG8pmO2mXbjZhdyOU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2Z++wmV5rF8NJME/YgOJQ85o8ZKD3fn/XLFrbpzkFXi5aQCORr98ldvELM0QmmYoFp3PTcxfkaV4UzgtNRLNSaUjekQu5ZKGqH2s/mlU3JmlQEJY2VLGjJXf09kNNJ6EgW2M6JmpJe9mfif101NeO1nXCapQckWi8JUEBOT2dtkwBUyIyaWUKa4vZWwEVWUGRtOyYbgLb+8SlqXVc+teve1Sr2ex1GEEziFC/DgCupwCw1oAoMQnuEV3pyx8+K8Ox+L1oKTzxzDHzifPwBAjP0=</latexit>

M 0
<latexit sha1_base64="5LMMvy19J5NMytK23lqaTasXgNw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeCFy9CFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdyd98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aXTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZm+TAVfIjJhYQpni9lbCRlRRZmw4JRuCt/zyKmldVj236t3XKvV6HkcRTuAULsCDK6jDLTSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAEz40A</latexit><latexit sha1_base64="5LMMvy19J5NMytK23lqaTasXgNw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeCFy9CFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdyd98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aXTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZm+TAVfIjJhYQpni9lbCRlRRZmw4JRuCt/zyKmldVj236t3XKvV6HkcRTuAULsCDK6jDLTSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAEz40A</latexit><latexit sha1_base64="5LMMvy19J5NMytK23lqaTasXgNw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeCFy9CFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdyd98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aXTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZm+TAVfIjJhYQpni9lbCRlRRZmw4JRuCt/zyKmldVj236t3XKvV6HkcRTuAULsCDK6jDLTSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAEz40A</latexit><latexit sha1_base64="5LMMvy19J5NMytK23lqaTasXgNw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoMeCFy9CFfsBbSib7aRdutmE3Y1QQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpn57SdUmsfy0UwS9CM6lDzkjBorPdyd98sVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aXTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZm+TAVfIjJhYQpni9lbCRlRRZmw4JRuCt/zyKmldVj236t3XKvV6HkcRTuAULsCDK6jDLTSgCQxCeIZXeHPGzovz7nwsWgtOPnMMf+B8/gAEz40A</latexit>

0.5
<latexit sha1_base64="wOQo5TnUren0sVeGXvXlHARSmes=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNxTeIt4MVjRPOAZAmzk9lkyOyDmVkhLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXnwiuNMYf1srq2vrGZmGruL2zu7dfOjhsqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/ucr9zj2TisfRnZ4mzAvJKOIBp0Qb6RbbF4NSGduX9WrFrSJsY1xzKk5OKjX33EWOUXKUYYnmoPTeH8Y0DVmkqSBK9RycaC8jUnMq2KzYTxVLCJ2QEesZGpGQKS+bnzpDp0YZoiCWpiKN5ur3iYyESk1D33SGRI/Vby8X//J6qQ7qXsajJNUsootFQSqQjlH+NxpyyagWU0MIldzciuiYSEK1SadoQvj6FP1P2hXbwbZz45Yb9WUcBTiGEzgDB2rQgGtoQgsojOABnuDZEtaj9WK9LlpXrOXMEfyA9fYJtpmNYw==</latexit><latexit sha1_base64="wOQo5TnUren0sVeGXvXlHARSmes=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNxTeIt4MVjRPOAZAmzk9lkyOyDmVkhLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXnwiuNMYf1srq2vrGZmGruL2zu7dfOjhsqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/ucr9zj2TisfRnZ4mzAvJKOIBp0Qb6RbbF4NSGduX9WrFrSJsY1xzKk5OKjX33EWOUXKUYYnmoPTeH8Y0DVmkqSBK9RycaC8jUnMq2KzYTxVLCJ2QEesZGpGQKS+bnzpDp0YZoiCWpiKN5ur3iYyESk1D33SGRI/Vby8X//J6qQ7qXsajJNUsootFQSqQjlH+NxpyyagWU0MIldzciuiYSEK1SadoQvj6FP1P2hXbwbZz45Yb9WUcBTiGEzgDB2rQgGtoQgsojOABnuDZEtaj9WK9LlpXrOXMEfyA9fYJtpmNYw==</latexit><latexit sha1_base64="wOQo5TnUren0sVeGXvXlHARSmes=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNxTeIt4MVjRPOAZAmzk9lkyOyDmVkhLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXnwiuNMYf1srq2vrGZmGruL2zu7dfOjhsqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/ucr9zj2TisfRnZ4mzAvJKOIBp0Qb6RbbF4NSGduX9WrFrSJsY1xzKk5OKjX33EWOUXKUYYnmoPTeH8Y0DVmkqSBK9RycaC8jUnMq2KzYTxVLCJ2QEesZGpGQKS+bnzpDp0YZoiCWpiKN5ur3iYyESk1D33SGRI/Vby8X//J6qQ7qXsajJNUsootFQSqQjlH+NxpyyagWU0MIldzciuiYSEK1SadoQvj6FP1P2hXbwbZz45Yb9WUcBTiGEzgDB2rQgGtoQgsojOABnuDZEtaj9WK9LlpXrOXMEfyA9fYJtpmNYw==</latexit><latexit sha1_base64="wOQo5TnUren0sVeGXvXlHARSmes=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNxTeIt4MVjRPOAZAmzk9lkyOyDmVkhLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXnwiuNMYf1srq2vrGZmGruL2zu7dfOjhsqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/ucr9zj2TisfRnZ4mzAvJKOIBp0Qb6RbbF4NSGduX9WrFrSJsY1xzKk5OKjX33EWOUXKUYYnmoPTeH8Y0DVmkqSBK9RycaC8jUnMq2KzYTxVLCJ2QEesZGpGQKS+bnzpDp0YZoiCWpiKN5ur3iYyESk1D33SGRI/Vby8X//J6qQ7qXsajJNUsootFQSqQjlH+NxpyyagWU0MIldzciuiYSEK1SadoQvj6FP1P2hXbwbZz45Yb9WUcBTiGEzgDB2rQgGtoQgsojOABnuDZEtaj9WK9LlpXrOXMEfyA9fYJtpmNYw==</latexit>

0.5
<latexit sha1_base64="wOQo5TnUren0sVeGXvXlHARSmes=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNxTeIt4MVjRPOAZAmzk9lkyOyDmVkhLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXnwiuNMYf1srq2vrGZmGruL2zu7dfOjhsqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/ucr9zj2TisfRnZ4mzAvJKOIBp0Qb6RbbF4NSGduX9WrFrSJsY1xzKk5OKjX33EWOUXKUYYnmoPTeH8Y0DVmkqSBK9RycaC8jUnMq2KzYTxVLCJ2QEesZGpGQKS+bnzpDp0YZoiCWpiKN5ur3iYyESk1D33SGRI/Vby8X//J6qQ7qXsajJNUsootFQSqQjlH+NxpyyagWU0MIldzciuiYSEK1SadoQvj6FP1P2hXbwbZz45Yb9WUcBTiGEzgDB2rQgGtoQgsojOABnuDZEtaj9WK9LlpXrOXMEfyA9fYJtpmNYw==</latexit><latexit sha1_base64="wOQo5TnUren0sVeGXvXlHARSmes=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNxTeIt4MVjRPOAZAmzk9lkyOyDmVkhLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXnwiuNMYf1srq2vrGZmGruL2zu7dfOjhsqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/ucr9zj2TisfRnZ4mzAvJKOIBp0Qb6RbbF4NSGduX9WrFrSJsY1xzKk5OKjX33EWOUXKUYYnmoPTeH8Y0DVmkqSBK9RycaC8jUnMq2KzYTxVLCJ2QEesZGpGQKS+bnzpDp0YZoiCWpiKN5ur3iYyESk1D33SGRI/Vby8X//J6qQ7qXsajJNUsootFQSqQjlH+NxpyyagWU0MIldzciuiYSEK1SadoQvj6FP1P2hXbwbZz45Yb9WUcBTiGEzgDB2rQgGtoQgsojOABnuDZEtaj9WK9LlpXrOXMEfyA9fYJtpmNYw==</latexit><latexit sha1_base64="wOQo5TnUren0sVeGXvXlHARSmes=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNxTeIt4MVjRPOAZAmzk9lkyOyDmVkhLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXnwiuNMYf1srq2vrGZmGruL2zu7dfOjhsqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/ucr9zj2TisfRnZ4mzAvJKOIBp0Qb6RbbF4NSGduX9WrFrSJsY1xzKk5OKjX33EWOUXKUYYnmoPTeH8Y0DVmkqSBK9RycaC8jUnMq2KzYTxVLCJ2QEesZGpGQKS+bnzpDp0YZoiCWpiKN5ur3iYyESk1D33SGRI/Vby8X//J6qQ7qXsajJNUsootFQSqQjlH+NxpyyagWU0MIldzciuiYSEK1SadoQvj6FP1P2hXbwbZz45Yb9WUcBTiGEzgDB2rQgGtoQgsojOABnuDZEtaj9WK9LlpXrOXMEfyA9fYJtpmNYw==</latexit><latexit sha1_base64="wOQo5TnUren0sVeGXvXlHARSmes=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbNxTeIt4MVjRPOAZAmzk9lkyOyDmVkhLPkELx4U8eoXefNvnE0iqGhBQ1HVTXeXnwiuNMYf1srq2vrGZmGruL2zu7dfOjhsqziVlLVoLGLZ9YligkespbkWrJtIRkJfsI4/ucr9zj2TisfRnZ4mzAvJKOIBp0Qb6RbbF4NSGduX9WrFrSJsY1xzKk5OKjX33EWOUXKUYYnmoPTeH8Y0DVmkqSBK9RycaC8jUnMq2KzYTxVLCJ2QEesZGpGQKS+bnzpDp0YZoiCWpiKN5ur3iYyESk1D33SGRI/Vby8X//J6qQ7qXsajJNUsootFQSqQjlH+NxpyyagWU0MIldzciuiYSEK1SadoQvj6FP1P2hXbwbZz45Yb9WUcBTiGEzgDB2rQgGtoQgsojOABnuDZEtaj9WK9LlpXrOXMEfyA9fYJtpmNYw==</latexit>

0.6
<latexit sha1_base64="IEbnI9oXkj6AodrYeBkRTkd/e9I=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNSxJvAS8eI5oHJEuYncwmQ2YfzMwKYcknePGgiFe/yJt/42wSQUULGoqqbrq7/ERwpTH+sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Cr3u/dMKh5Hd3qWMC8k44gHnBJtpFts14blCrYvG7WqW0PYxrjuVJ2cVOvuhYsco+SowAqtYfl9MIppGrJIU0GU6js40V5GpOZUsHlpkCqWEDolY9Y3NCIhU162OHWOzowyQkEsTUUaLdTvExkJlZqFvukMiZ6o314u/uX1Ux00vIxHSapZRJeLglQgHaP8bzTiklEtZoYQKrm5FdEJkYRqk07JhPD1KfqfdKq2g23nxq00G6s4inACp3AODtShCdfQgjZQGMMDPMGzJaxH68V6XbYWrNXMMfyA9fYJuB2NZA==</latexit><latexit sha1_base64="IEbnI9oXkj6AodrYeBkRTkd/e9I=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNSxJvAS8eI5oHJEuYncwmQ2YfzMwKYcknePGgiFe/yJt/42wSQUULGoqqbrq7/ERwpTH+sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Cr3u/dMKh5Hd3qWMC8k44gHnBJtpFts14blCrYvG7WqW0PYxrjuVJ2cVOvuhYsco+SowAqtYfl9MIppGrJIU0GU6js40V5GpOZUsHlpkCqWEDolY9Y3NCIhU162OHWOzowyQkEsTUUaLdTvExkJlZqFvukMiZ6o314u/uX1Ux00vIxHSapZRJeLglQgHaP8bzTiklEtZoYQKrm5FdEJkYRqk07JhPD1KfqfdKq2g23nxq00G6s4inACp3AODtShCdfQgjZQGMMDPMGzJaxH68V6XbYWrNXMMfyA9fYJuB2NZA==</latexit><latexit sha1_base64="IEbnI9oXkj6AodrYeBkRTkd/e9I=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNSxJvAS8eI5oHJEuYncwmQ2YfzMwKYcknePGgiFe/yJt/42wSQUULGoqqbrq7/ERwpTH+sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Cr3u/dMKh5Hd3qWMC8k44gHnBJtpFts14blCrYvG7WqW0PYxrjuVJ2cVOvuhYsco+SowAqtYfl9MIppGrJIU0GU6js40V5GpOZUsHlpkCqWEDolY9Y3NCIhU162OHWOzowyQkEsTUUaLdTvExkJlZqFvukMiZ6o314u/uX1Ux00vIxHSapZRJeLglQgHaP8bzTiklEtZoYQKrm5FdEJkYRqk07JhPD1KfqfdKq2g23nxq00G6s4inACp3AODtShCdfQgjZQGMMDPMGzJaxH68V6XbYWrNXMMfyA9fYJuB2NZA==</latexit><latexit sha1_base64="IEbnI9oXkj6AodrYeBkRTkd/e9I=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNSxJvAS8eI5oHJEuYncwmQ2YfzMwKYcknePGgiFe/yJt/42wSQUULGoqqbrq7/ERwpTH+sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Cr3u/dMKh5Hd3qWMC8k44gHnBJtpFts14blCrYvG7WqW0PYxrjuVJ2cVOvuhYsco+SowAqtYfl9MIppGrJIU0GU6js40V5GpOZUsHlpkCqWEDolY9Y3NCIhU162OHWOzowyQkEsTUUaLdTvExkJlZqFvukMiZ6o314u/uX1Ux00vIxHSapZRJeLglQgHaP8bzTiklEtZoYQKrm5FdEJkYRqk07JhPD1KfqfdKq2g23nxq00G6s4inACp3AODtShCdfQgjZQGMMDPMGzJaxH68V6XbYWrNXMMfyA9fYJuB2NZA==</latexit>

0.4
<latexit sha1_base64="Nr5NXfaPX7+1Ny4HMM7C6LOH2cQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNSxJvAS8eI5oHJEuYncwmQ2YfzMwKYcknePGgiFe/yJt/42wSQUULGoqqbrq7/ERwpTH+sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Cr3u/dMKh5Hd3qWMC8k44gHnBJtpFtsu8NyBduXjVrVrSFsY1x3qk5OqnX3wkWOUXJUYIXWsPw+GMU0DVmkqSBK9R2caC8jUnMq2Lw0SBVLCJ2SMesbGpGQKS9bnDpHZ0YZoSCWpiKNFur3iYyESs1C33SGRE/Uby8X//L6qQ4aXsajJNUsostFQSqQjlH+NxpxyagWM0MIldzciuiESEK1SadkQvj6FP1POlXbwbZz41aajVUcRTiBUzgHB+rQhGtoQRsojOEBnuDZEtaj9WK9LlsL1mrmGH7AevsEtRWNYg==</latexit><latexit sha1_base64="Nr5NXfaPX7+1Ny4HMM7C6LOH2cQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNSxJvAS8eI5oHJEuYncwmQ2YfzMwKYcknePGgiFe/yJt/42wSQUULGoqqbrq7/ERwpTH+sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Cr3u/dMKh5Hd3qWMC8k44gHnBJtpFtsu8NyBduXjVrVrSFsY1x3qk5OqnX3wkWOUXJUYIXWsPw+GMU0DVmkqSBK9R2caC8jUnMq2Lw0SBVLCJ2SMesbGpGQKS9bnDpHZ0YZoSCWpiKNFur3iYyESs1C33SGRE/Uby8X//L6qQ4aXsajJNUsostFQSqQjlH+NxpxyagWM0MIldzciuiESEK1SadkQvj6FP1POlXbwbZz41aajVUcRTiBUzgHB+rQhGtoQRsojOEBnuDZEtaj9WK9LlsL1mrmGH7AevsEtRWNYg==</latexit><latexit sha1_base64="Nr5NXfaPX7+1Ny4HMM7C6LOH2cQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNSxJvAS8eI5oHJEuYncwmQ2YfzMwKYcknePGgiFe/yJt/42wSQUULGoqqbrq7/ERwpTH+sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Cr3u/dMKh5Hd3qWMC8k44gHnBJtpFtsu8NyBduXjVrVrSFsY1x3qk5OqnX3wkWOUXJUYIXWsPw+GMU0DVmkqSBK9R2caC8jUnMq2Lw0SBVLCJ2SMesbGpGQKS9bnDpHZ0YZoSCWpiKNFur3iYyESs1C33SGRE/Uby8X//L6qQ4aXsajJNUsostFQSqQjlH+NxpxyagWM0MIldzciuiESEK1SadkQvj6FP1POlXbwbZz41aajVUcRTiBUzgHB+rQhGtoQRsojOEBnuDZEtaj9WK9LlsL1mrmGH7AevsEtRWNYg==</latexit><latexit sha1_base64="Nr5NXfaPX7+1Ny4HMM7C6LOH2cQ=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgaZmNSxJvAS8eI5oHJEuYncwmQ2YfzMwKYcknePGgiFe/yJt/42wSQUULGoqqbrq7/ERwpTH+sApr6xubW8Xt0s7u3v5B+fCoo+JUUtamsYhlzyeKCR6xtuZasF4iGQl9wbr+9Cr3u/dMKh5Hd3qWMC8k44gHnBJtpFtsu8NyBduXjVrVrSFsY1x3qk5OqnX3wkWOUXJUYIXWsPw+GMU0DVmkqSBK9R2caC8jUnMq2Lw0SBVLCJ2SMesbGpGQKS9bnDpHZ0YZoSCWpiKNFur3iYyESs1C33SGRE/Uby8X//L6qQ4aXsajJNUsostFQSqQjlH+NxpxyagWM0MIldzciuiESEK1SadkQvj6FP1POlXbwbZz41aajVUcRTiBUzgHB+rQhGtoQRsojOEBnuDZEtaj9WK9LlsL1mrmGH7AevsEtRWNYg==</latexit>



Algorithm

 Initially, F  ;
<latexit sha1_base64="Y+hSljkJZbMVBZOtYUgzyVL2Ras=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Argh4DgniMYB6QLGF20psMmX0w06ssaz7FiwdFvPol3vwbJ8keNLGgoajqprvLT6TQ6DjfVmltfWNzq7xd2dnd2z+wq4dtHaeKQ4vHMlZdn2mQIoIWCpTQTRSw0JfQ8SfXM7/zAEqLOLrHLAEvZKNIBIIzNNLArt7Q/ghQ0z6ECWYacGDXnLozB10lbkFqpEBzYH/1hzFPQ4iQS6Z1z3US9HKmUHAJ00o/1ZAwPmEj6BkasRC0l89Pn9JTowxpECtTEdK5+nsiZ6HWWeibzpDhWC97M/E/r5dicOXlIkpShIgvFgWppBjTWQ50KBRwlJkhjCthbqV8zBTjaNKqmBDc5ZdXSfu87jp19+6i1mgUcZTJMTkhZ8Qll6RBbkmTtAgnj+SZvJI368l6sd6tj0VrySpmjsgfWJ8/4gaTvw==</latexit><latexit sha1_base64="Y+hSljkJZbMVBZOtYUgzyVL2Ras=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Argh4DgniMYB6QLGF20psMmX0w06ssaz7FiwdFvPol3vwbJ8keNLGgoajqprvLT6TQ6DjfVmltfWNzq7xd2dnd2z+wq4dtHaeKQ4vHMlZdn2mQIoIWCpTQTRSw0JfQ8SfXM7/zAEqLOLrHLAEvZKNIBIIzNNLArt7Q/ghQ0z6ECWYacGDXnLozB10lbkFqpEBzYH/1hzFPQ4iQS6Z1z3US9HKmUHAJ00o/1ZAwPmEj6BkasRC0l89Pn9JTowxpECtTEdK5+nsiZ6HWWeibzpDhWC97M/E/r5dicOXlIkpShIgvFgWppBjTWQ50KBRwlJkhjCthbqV8zBTjaNKqmBDc5ZdXSfu87jp19+6i1mgUcZTJMTkhZ8Qll6RBbkmTtAgnj+SZvJI368l6sd6tj0VrySpmjsgfWJ8/4gaTvw==</latexit><latexit sha1_base64="Y+hSljkJZbMVBZOtYUgzyVL2Ras=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Argh4DgniMYB6QLGF20psMmX0w06ssaz7FiwdFvPol3vwbJ8keNLGgoajqprvLT6TQ6DjfVmltfWNzq7xd2dnd2z+wq4dtHaeKQ4vHMlZdn2mQIoIWCpTQTRSw0JfQ8SfXM7/zAEqLOLrHLAEvZKNIBIIzNNLArt7Q/ghQ0z6ECWYacGDXnLozB10lbkFqpEBzYH/1hzFPQ4iQS6Z1z3US9HKmUHAJ00o/1ZAwPmEj6BkasRC0l89Pn9JTowxpECtTEdK5+nsiZ6HWWeibzpDhWC97M/E/r5dicOXlIkpShIgvFgWppBjTWQ50KBRwlJkhjCthbqV8zBTjaNKqmBDc5ZdXSfu87jp19+6i1mgUcZTJMTkhZ8Qll6RBbkmTtAgnj+SZvJI368l6sd6tj0VrySpmjsgfWJ8/4gaTvw==</latexit><latexit sha1_base64="Y+hSljkJZbMVBZOtYUgzyVL2Ras=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp7Argh4DgniMYB6QLGF20psMmX0w06ssaz7FiwdFvPol3vwbJ8keNLGgoajqprvLT6TQ6DjfVmltfWNzq7xd2dnd2z+wq4dtHaeKQ4vHMlZdn2mQIoIWCpTQTRSw0JfQ8SfXM7/zAEqLOLrHLAEvZKNIBIIzNNLArt7Q/ghQ0z6ECWYacGDXnLozB10lbkFqpEBzYH/1hzFPQ4iQS6Z1z3US9HKmUHAJ00o/1ZAwPmEj6BkasRC0l89Pn9JTowxpECtTEdK5+nsiZ6HWWeibzpDhWC97M/E/r5dicOXlIkpShIgvFgWppBjTWQ50KBRwlJkhjCthbqV8zBTjaNKqmBDc5ZdXSfu87jp19+6i1mgUcZTJMTkhZ8Qll6RBbkmTtAgnj+SZvJI368l6sd6tj0VrySpmjsgfWJ8/4gaTvw==</latexit>

,M 0  M
<latexit sha1_base64="p4vSb4DRHZ6D9KKO7mhPAmwgyOI=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbRg5REBD0WvHgpVLAfkIay2U7apZtN2J0IpfRnePGgiFd/jTf/jds2B219MPB4b4aZeWEqhUHX/XYKa+sbm1vF7dLO7t7+QfnwqGWSTHNo8kQmuhMyA1IoaKJACZ1UA4tDCe1wdDfz20+gjUjUI45TCGI2UCISnKGV/Mv6Oe0OAA2t98oVt+rOQVeJl5MKydHolb+6/YRnMSjkkhnje26KwYRpFFzCtNTNDKSMj9gAfEsVi8EEk/nJU3pmlT6NEm1LIZ2rvycmLDZmHIe2M2Y4NMveTPzP8zOMboOJUGmGoPhiUZRJigmd/U/7QgNHObaEcS3srZQPmWYcbUolG4K3/PIqaV1VPbfqPVxXarU8jiI5IafkgnjkhtTIPWmQJuEkIc/klbw56Lw4787HorXg5DPH5A+czx+W8ZAi</latexit><latexit sha1_base64="p4vSb4DRHZ6D9KKO7mhPAmwgyOI=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbRg5REBD0WvHgpVLAfkIay2U7apZtN2J0IpfRnePGgiFd/jTf/jds2B219MPB4b4aZeWEqhUHX/XYKa+sbm1vF7dLO7t7+QfnwqGWSTHNo8kQmuhMyA1IoaKJACZ1UA4tDCe1wdDfz20+gjUjUI45TCGI2UCISnKGV/Mv6Oe0OAA2t98oVt+rOQVeJl5MKydHolb+6/YRnMSjkkhnje26KwYRpFFzCtNTNDKSMj9gAfEsVi8EEk/nJU3pmlT6NEm1LIZ2rvycmLDZmHIe2M2Y4NMveTPzP8zOMboOJUGmGoPhiUZRJigmd/U/7QgNHObaEcS3srZQPmWYcbUolG4K3/PIqaV1VPbfqPVxXarU8jiI5IafkgnjkhtTIPWmQJuEkIc/klbw56Lw4787HorXg5DPH5A+czx+W8ZAi</latexit><latexit sha1_base64="p4vSb4DRHZ6D9KKO7mhPAmwgyOI=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbRg5REBD0WvHgpVLAfkIay2U7apZtN2J0IpfRnePGgiFd/jTf/jds2B219MPB4b4aZeWEqhUHX/XYKa+sbm1vF7dLO7t7+QfnwqGWSTHNo8kQmuhMyA1IoaKJACZ1UA4tDCe1wdDfz20+gjUjUI45TCGI2UCISnKGV/Mv6Oe0OAA2t98oVt+rOQVeJl5MKydHolb+6/YRnMSjkkhnje26KwYRpFFzCtNTNDKSMj9gAfEsVi8EEk/nJU3pmlT6NEm1LIZ2rvycmLDZmHIe2M2Y4NMveTPzP8zOMboOJUGmGoPhiUZRJigmd/U/7QgNHObaEcS3srZQPmWYcbUolG4K3/PIqaV1VPbfqPVxXarU8jiI5IafkgnjkhtTIPWmQJuEkIc/klbw56Lw4787HorXg5DPH5A+czx+W8ZAi</latexit><latexit sha1_base64="p4vSb4DRHZ6D9KKO7mhPAmwgyOI=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbRg5REBD0WvHgpVLAfkIay2U7apZtN2J0IpfRnePGgiFd/jTf/jds2B219MPB4b4aZeWEqhUHX/XYKa+sbm1vF7dLO7t7+QfnwqGWSTHNo8kQmuhMyA1IoaKJACZ1UA4tDCe1wdDfz20+gjUjUI45TCGI2UCISnKGV/Mv6Oe0OAA2t98oVt+rOQVeJl5MKydHolb+6/YRnMSjkkhnje26KwYRpFFzCtNTNDKSMj9gAfEsVi8EEk/nJU3pmlT6NEm1LIZ2rvycmLDZmHIe2M2Y4NMveTPzP8zOMboOJUGmGoPhiUZRJigmd/U/7QgNHObaEcS3srZQPmWYcbUolG4K3/PIqaV1VPbfqPVxXarU8jiI5IafkgnjkhtTIPWmQJuEkIc/klbw56Lw4787HorXg5DPH5A+czx+W8ZAi</latexit>

 While            do J 6= ;
<latexit sha1_base64="3Jko9DL/mM6CuyR35475yW3nyNc=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KokIeix4EU8V7Ae0oWy2k3bpZhN3J4UQ+k+8eFDEq//Em//G7cdBWx8MPN6bYWZemEph0PO+nbX1jc2t7dJOeXdv/+DQPTpumiTTHBo8kYluh8yAFAoaKFBCO9XA4lBCKxzdTv3WGLQRiXrEPIUgZgMlIsEZWqnnuve0q+CJdiFOMTeAPbfiVb0Z6CrxF6RCFqj33K9uP+FZDAq5ZMZ0fC/FoGAaBZcwKXczAynjIzaAjqWKxWCCYnb5hJ5bpU+jRNtSSGfq74mCxcbkcWg7Y4ZDs+xNxf+8TobRTVAIlWYIis8XRZmkmNBpDLQvNHCUuSWMa2FvpXzINONowyrbEPzll1dJ87Lqe1X/4apSqy3iKJFTckYuiE+uSY3ckTppEE7G5Jm8kjencF6cd+dj3rrmLGZOyB84nz8Uq5NK</latexit><latexit sha1_base64="3Jko9DL/mM6CuyR35475yW3nyNc=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KokIeix4EU8V7Ae0oWy2k3bpZhN3J4UQ+k+8eFDEq//Em//G7cdBWx8MPN6bYWZemEph0PO+nbX1jc2t7dJOeXdv/+DQPTpumiTTHBo8kYluh8yAFAoaKFBCO9XA4lBCKxzdTv3WGLQRiXrEPIUgZgMlIsEZWqnnuve0q+CJdiFOMTeAPbfiVb0Z6CrxF6RCFqj33K9uP+FZDAq5ZMZ0fC/FoGAaBZcwKXczAynjIzaAjqWKxWCCYnb5hJ5bpU+jRNtSSGfq74mCxcbkcWg7Y4ZDs+xNxf+8TobRTVAIlWYIis8XRZmkmNBpDLQvNHCUuSWMa2FvpXzINONowyrbEPzll1dJ87Lqe1X/4apSqy3iKJFTckYuiE+uSY3ckTppEE7G5Jm8kjencF6cd+dj3rrmLGZOyB84nz8Uq5NK</latexit><latexit sha1_base64="3Jko9DL/mM6CuyR35475yW3nyNc=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KokIeix4EU8V7Ae0oWy2k3bpZhN3J4UQ+k+8eFDEq//Em//G7cdBWx8MPN6bYWZemEph0PO+nbX1jc2t7dJOeXdv/+DQPTpumiTTHBo8kYluh8yAFAoaKFBCO9XA4lBCKxzdTv3WGLQRiXrEPIUgZgMlIsEZWqnnuve0q+CJdiFOMTeAPbfiVb0Z6CrxF6RCFqj33K9uP+FZDAq5ZMZ0fC/FoGAaBZcwKXczAynjIzaAjqWKxWCCYnb5hJ5bpU+jRNtSSGfq74mCxcbkcWg7Y4ZDs+xNxf+8TobRTVAIlWYIis8XRZmkmNBpDLQvNHCUuSWMa2FvpXzINONowyrbEPzll1dJ87Lqe1X/4apSqy3iKJFTckYuiE+uSY3ckTppEE7G5Jm8kjencF6cd+dj3rrmLGZOyB84nz8Uq5NK</latexit><latexit sha1_base64="3Jko9DL/mM6CuyR35475yW3nyNc=">AAAB+XicbVBNS8NAEN34WetX1KOXxSJ4KokIeix4EU8V7Ae0oWy2k3bpZhN3J4UQ+k+8eFDEq//Em//G7cdBWx8MPN6bYWZemEph0PO+nbX1jc2t7dJOeXdv/+DQPTpumiTTHBo8kYluh8yAFAoaKFBCO9XA4lBCKxzdTv3WGLQRiXrEPIUgZgMlIsEZWqnnuve0q+CJdiFOMTeAPbfiVb0Z6CrxF6RCFqj33K9uP+FZDAq5ZMZ0fC/FoGAaBZcwKXczAynjIzaAjqWKxWCCYnb5hJ5bpU+jRNtSSGfq74mCxcbkcWg7Y4ZDs+xNxf+8TobRTVAIlWYIis8XRZmkmNBpDLQvNHCUuSWMa2FvpXzINONowyrbEPzll1dJ87Lqe1X/4apSqy3iKJFTckYuiE+uSY3ckTppEE7G5Jm8kjencF6cd+dj3rrmLGZOyB84nz8Uq5NK</latexit>

 Find an optimal extreme point solution
of            . Remove every LP (G)

<latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit><latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit><latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit><latexit sha1_base64="ub85cPUpHVJy9hW6p4gjFMQHM7U=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tFoMQm3AngpYBCy0sInhJIDnC3mYuWbK3d+zuCSHkN9hYKGLrD7Lz37hJrtDEBwOP92aYmRemgmvjut9OYW19Y3OruF3a2d3bPygfHjV1kimGPktEotoh1Si4RN9wI7CdKqRxKLAVjm5mfusJleaJfDTjFIOYDiSPOKPGSv59o3p73itX3Jo7B1klXk4qkKPRK391+wnLYpSGCap1x3NTE0yoMpwJnJa6mcaUshEdYMdSSWPUwWR+7JScWaVPokTZkobM1d8TExprPY5D2xlTM9TL3kz8z+tkJroOJlymmUHJFouiTBCTkNnnpM8VMiPGllCmuL2VsCFVlBmbT8mG4C2/vEqaFzXPrXkPl5V6PY+jCCdwClXw4ArqcAcN8IEBh2d4hTdHOi/Ou/OxaC04+cwx/IHz+QOZAI3e</latexit>

x
<latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit><latexit sha1_base64="cTV3f5XLtY1UovyiJmlLV9VUGX4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCF48t2A9oQ9lsJ+3azSbsbsQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKLSPJb3ZpqgH9GR5CFn1Fip+TQoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXvK7U63kcRTiDc7gED2pQhztoQAsYIDzDK7w5D86L8+58LFsLTj5zCn/gfP4A5Z+M+g==</latexit>

(i, j) : xij = 0
<latexit sha1_base64="+WvaCl5mfJKtKfOllzqZVR2Lt5U=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0WoICURQRGEghePFewHtCFsttt2280m7G7UEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMvCDmTGnH+baWlldW19ZzG/nNre2dXbuwV1dRIgmtkYhHshlgRTkTtKaZ5rQZS4rDgNNGMLye+I17KhWLxJ0exdQLcU+wLiNYG8m3CyV2Mji+RI9+ygZjdIUc3y46ZWcKtEjcjBQhQ9W3v9qdiCQhFZpwrFTLdWLtpVhqRjgd59uJojEmQ9yjLUMFDqny0unpY3RklA7qRtKU0Giq/p5IcajUKAxMZ4h1X817E/E/r5Xo7oWXMhEnmgoyW9RNONIRmuSAOkxSovnIEEwkM7ci0scSE23SypsQ3PmXF0n9tOw6Zff2rFipZHHk4AAOoQQunEMFbqAKNSDwAM/wCm/Wk/VivVsfs9YlK5vZhz+wPn8AqPqSTA==</latexit><latexit sha1_base64="+WvaCl5mfJKtKfOllzqZVR2Lt5U=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0WoICURQRGEghePFewHtCFsttt2280m7G7UEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMvCDmTGnH+baWlldW19ZzG/nNre2dXbuwV1dRIgmtkYhHshlgRTkTtKaZ5rQZS4rDgNNGMLye+I17KhWLxJ0exdQLcU+wLiNYG8m3CyV2Mji+RI9+ygZjdIUc3y46ZWcKtEjcjBQhQ9W3v9qdiCQhFZpwrFTLdWLtpVhqRjgd59uJojEmQ9yjLUMFDqny0unpY3RklA7qRtKU0Giq/p5IcajUKAxMZ4h1X817E/E/r5Xo7oWXMhEnmgoyW9RNONIRmuSAOkxSovnIEEwkM7ci0scSE23SypsQ3PmXF0n9tOw6Zff2rFipZHHk4AAOoQQunEMFbqAKNSDwAM/wCm/Wk/VivVsfs9YlK5vZhz+wPn8AqPqSTA==</latexit><latexit sha1_base64="+WvaCl5mfJKtKfOllzqZVR2Lt5U=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0WoICURQRGEghePFewHtCFsttt2280m7G7UEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMvCDmTGnH+baWlldW19ZzG/nNre2dXbuwV1dRIgmtkYhHshlgRTkTtKaZ5rQZS4rDgNNGMLye+I17KhWLxJ0exdQLcU+wLiNYG8m3CyV2Mji+RI9+ygZjdIUc3y46ZWcKtEjcjBQhQ9W3v9qdiCQhFZpwrFTLdWLtpVhqRjgd59uJojEmQ9yjLUMFDqny0unpY3RklA7qRtKU0Giq/p5IcajUKAxMZ4h1X817E/E/r5Xo7oWXMhEnmgoyW9RNONIRmuSAOkxSovnIEEwkM7ci0scSE23SypsQ3PmXF0n9tOw6Zff2rFipZHHk4AAOoQQunEMFbqAKNSDwAM/wCm/Wk/VivVsfs9YlK5vZhz+wPn8AqPqSTA==</latexit><latexit sha1_base64="+WvaCl5mfJKtKfOllzqZVR2Lt5U=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0WoICURQRGEghePFewHtCFsttt2280m7G7UEvtTvHhQxKu/xJv/xm2bg7Y+GHi8N8PMvCDmTGnH+baWlldW19ZzG/nNre2dXbuwV1dRIgmtkYhHshlgRTkTtKaZ5rQZS4rDgNNGMLye+I17KhWLxJ0exdQLcU+wLiNYG8m3CyV2Mji+RI9+ygZjdIUc3y46ZWcKtEjcjBQhQ9W3v9qdiCQhFZpwrFTLdWLtpVhqRjgd59uJojEmQ9yjLUMFDqny0unpY3RklA7qRtKU0Giq/p5IcajUKAxMZ4h1X817E/E/r5Xo7oWXMhEnmgoyW9RNONIRmuSAOkxSovnIEEwkM7ci0scSE23SypsQ3PmXF0n9tOw6Zff2rFipZHHk4AAOoQQunEMFbqAKNSDwAM/wCm/Wk/VivVsfs9YlK5vZhz+wPn8AqPqSTA==</latexit>

J  J \ j
<latexit sha1_base64="MuAdkRLBA7gFJOUklFE8mvVskdg=">AAAB/nicbVBNSwMxEM3Wr1q/quLJS7AInsquCHoseBFPFewHtEvJprNtbDa7JLNCWQr+FS8eFPHq7/DmvzFt96CtD4Z5vDdDJi9IpDDout9OYWV1bX2juFna2t7Z3SvvHzRNnGoODR7LWLcDZkAKBQ0UKKGdaGBRIKEVjK6nfusRtBGxusdxAn7EBkqEgjO0Uq98dEu7A0BDbTeAkVCpoQ+9csWtujPQZeLlpEJy1Hvlr24/5mkECrlkxnQ8N0E/YxoFlzApdVMDCeMjNoCOpYpFYPxsdv6EnlqlT8NY21JIZ+rvjYxFxoyjwE5GDIdm0ZuK/3mdFMMrPxMqSREUnz8UppJiTKdZ0L7QwFGOLWFcC3sr5UOmGUebWMmG4C1+eZk0z6ueW/XuLiq1Wh5HkRyTE3JGPHJJauSG1EmDcJKRZ/JK3pwn58V5dz7mowUn3zkkf+B8/gABY5Tc</latexit><latexit sha1_base64="MuAdkRLBA7gFJOUklFE8mvVskdg=">AAAB/nicbVBNSwMxEM3Wr1q/quLJS7AInsquCHoseBFPFewHtEvJprNtbDa7JLNCWQr+FS8eFPHq7/DmvzFt96CtD4Z5vDdDJi9IpDDout9OYWV1bX2juFna2t7Z3SvvHzRNnGoODR7LWLcDZkAKBQ0UKKGdaGBRIKEVjK6nfusRtBGxusdxAn7EBkqEgjO0Uq98dEu7A0BDbTeAkVCpoQ+9csWtujPQZeLlpEJy1Hvlr24/5mkECrlkxnQ8N0E/YxoFlzApdVMDCeMjNoCOpYpFYPxsdv6EnlqlT8NY21JIZ+rvjYxFxoyjwE5GDIdm0ZuK/3mdFMMrPxMqSREUnz8UppJiTKdZ0L7QwFGOLWFcC3sr5UOmGUebWMmG4C1+eZk0z6ueW/XuLiq1Wh5HkRyTE3JGPHJJauSG1EmDcJKRZ/JK3pwn58V5dz7mowUn3zkkf+B8/gABY5Tc</latexit><latexit sha1_base64="MuAdkRLBA7gFJOUklFE8mvVskdg=">AAAB/nicbVBNSwMxEM3Wr1q/quLJS7AInsquCHoseBFPFewHtEvJprNtbDa7JLNCWQr+FS8eFPHq7/DmvzFt96CtD4Z5vDdDJi9IpDDout9OYWV1bX2juFna2t7Z3SvvHzRNnGoODR7LWLcDZkAKBQ0UKKGdaGBRIKEVjK6nfusRtBGxusdxAn7EBkqEgjO0Uq98dEu7A0BDbTeAkVCpoQ+9csWtujPQZeLlpEJy1Hvlr24/5mkECrlkxnQ8N0E/YxoFlzApdVMDCeMjNoCOpYpFYPxsdv6EnlqlT8NY21JIZ+rvjYxFxoyjwE5GDIdm0ZuK/3mdFMMrPxMqSREUnz8UppJiTKdZ0L7QwFGOLWFcC3sr5UOmGUebWMmG4C1+eZk0z6ueW/XuLiq1Wh5HkRyTE3JGPHJJauSG1EmDcJKRZ/JK3pwn58V5dz7mowUn3zkkf+B8/gABY5Tc</latexit><latexit sha1_base64="MuAdkRLBA7gFJOUklFE8mvVskdg=">AAAB/nicbVBNSwMxEM3Wr1q/quLJS7AInsquCHoseBFPFewHtEvJprNtbDa7JLNCWQr+FS8eFPHq7/DmvzFt96CtD4Z5vDdDJi9IpDDout9OYWV1bX2juFna2t7Z3SvvHzRNnGoODR7LWLcDZkAKBQ0UKKGdaGBRIKEVjK6nfusRtBGxusdxAn7EBkqEgjO0Uq98dEu7A0BDbTeAkVCpoQ+9csWtujPQZeLlpEJy1Hvlr24/5mkECrlkxnQ8N0E/YxoFlzApdVMDCeMjNoCOpYpFYPxsdv6EnlqlT8NY21JIZ+rvjYxFxoyjwE5GDIdm0ZuK/3mdFMMrPxMqSREUnz8UppJiTKdZ0L7QwFGOLWFcC3sr5UOmGUebWMmG4C1+eZk0z6ueW/XuLiq1Wh5HkRyTE3JGPHJJauSG1EmDcJKRZ/JK3pwn58V5dz7mowUn3zkkf+B8/gABY5Tc</latexit>

 If             then update                         ,                 ,xij = 1
<latexit sha1_base64="qrA0ydGfc7HipRhtBq4bXhr2XzA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv3ANpTNdtOu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJWdzhOuB/RgRKhYBStdP/Uy8TDhFwRr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns4gk5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTN8nfaE5Qzm2hDIt7K2EDammDG1IJRuCt/jyMmmeVT236t2eV2q1PI4iHMExnIIHF1CDG6hDAxgoeIZXeHOM8+K8Ox/z1oKTzxzCHzifP5OokCw=</latexit><latexit sha1_base64="qrA0ydGfc7HipRhtBq4bXhr2XzA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv3ANpTNdtOu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJWdzhOuB/RgRKhYBStdP/Uy8TDhFwRr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns4gk5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTN8nfaE5Qzm2hDIt7K2EDammDG1IJRuCt/jyMmmeVT236t2eV2q1PI4iHMExnIIHF1CDG6hDAxgoeIZXeHOM8+K8Ox/z1oKTzxzCHzifP5OokCw=</latexit><latexit sha1_base64="qrA0ydGfc7HipRhtBq4bXhr2XzA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv3ANpTNdtOu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJWdzhOuB/RgRKhYBStdP/Uy8TDhFwRr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns4gk5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTN8nfaE5Qzm2hDIt7K2EDammDG1IJRuCt/jyMmmeVT236t2eV2q1PI4iHMExnIIHF1CDG6hDAxgoeIZXeHOM8+K8Ox/z1oKTzxzCHzifP5OokCw=</latexit><latexit sha1_base64="qrA0ydGfc7HipRhtBq4bXhr2XzA=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ8OKxgv3ANpTNdtOu3WzC7kQsof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hrqtx65NiJWdzhOuB/RgRKhYBStdP/Uy8TDhFwRr1euuFV3BrJMvJxUIEe9V/7q9mOWRlwhk9SYjucm6GdUo2CST0rd1PCEshEd8I6likbc+Nns4gk5sUqfhLG2pZDM1N8TGY2MGUeB7YwoDs2iNxX/8zophpd+JlSSIldsvihMJcGYTN8nfaE5Qzm2hDIt7K2EDammDG1IJRuCt/jyMmmeVT236t2eV2q1PI4iHMExnIIHF1CDG6hDAxgoeIZXeHOM8+K8Ox/z1oKTzxzCHzifP5OokCw=</latexit>

F  F [ (i, j)
<latexit sha1_base64="gYH2hV4nreXRZG4KrtrrZtyR4xQ=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAYhgoQZEfQYEMRjBLNAMoSeTk3Spmehu0aIQ/BXvHhQxKv/4c2/sbMcNPFBUY/3qujq5ydSaHScbyu3tLyyupZfL2xsbm3v2Lt7dR2nikONxzJWTZ9pkCKCGgqU0EwUsNCX0PAHV2O/8QBKizi6w2ECXsh6kQgEZ2ikjn1wTds9QE1N52lCS+L0/qRjF52yMwFdJO6MFMkM1Y791e7GPA0hQi6Z1i3XSdDLmELBJYwK7VRDwviA9aBlaMRC0F42uX5Ej43SpUGsTEVIJ+rvjYyFWg9D30yGDPt63huL/3mtFINLLxNRkiJEfPpQkEqKMR1HQbtCAUc5NIRxJcytlPeZYhxNYAUTgjv/5UVSPyu7Ttm9PS9WKrM48uSQHJEScckFqZAbUiU1wskjeSav5M16sl6sd+tjOpqzZjv75A+szx/Q/5OA</latexit><latexit sha1_base64="gYH2hV4nreXRZG4KrtrrZtyR4xQ=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAYhgoQZEfQYEMRjBLNAMoSeTk3Spmehu0aIQ/BXvHhQxKv/4c2/sbMcNPFBUY/3qujq5ydSaHScbyu3tLyyupZfL2xsbm3v2Lt7dR2nikONxzJWTZ9pkCKCGgqU0EwUsNCX0PAHV2O/8QBKizi6w2ECXsh6kQgEZ2ikjn1wTds9QE1N52lCS+L0/qRjF52yMwFdJO6MFMkM1Y791e7GPA0hQi6Z1i3XSdDLmELBJYwK7VRDwviA9aBlaMRC0F42uX5Ej43SpUGsTEVIJ+rvjYyFWg9D30yGDPt63huL/3mtFINLLxNRkiJEfPpQkEqKMR1HQbtCAUc5NIRxJcytlPeZYhxNYAUTgjv/5UVSPyu7Ttm9PS9WKrM48uSQHJEScckFqZAbUiU1wskjeSav5M16sl6sd+tjOpqzZjv75A+szx/Q/5OA</latexit><latexit sha1_base64="gYH2hV4nreXRZG4KrtrrZtyR4xQ=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAYhgoQZEfQYEMRjBLNAMoSeTk3Spmehu0aIQ/BXvHhQxKv/4c2/sbMcNPFBUY/3qujq5ydSaHScbyu3tLyyupZfL2xsbm3v2Lt7dR2nikONxzJWTZ9pkCKCGgqU0EwUsNCX0PAHV2O/8QBKizi6w2ECXsh6kQgEZ2ikjn1wTds9QE1N52lCS+L0/qRjF52yMwFdJO6MFMkM1Y791e7GPA0hQi6Z1i3XSdDLmELBJYwK7VRDwviA9aBlaMRC0F42uX5Ej43SpUGsTEVIJ+rvjYyFWg9D30yGDPt63huL/3mtFINLLxNRkiJEfPpQkEqKMR1HQbtCAUc5NIRxJcytlPeZYhxNYAUTgjv/5UVSPyu7Ttm9PS9WKrM48uSQHJEScckFqZAbUiU1wskjeSav5M16sl6sd+tjOpqzZjv75A+szx/Q/5OA</latexit><latexit sha1_base64="gYH2hV4nreXRZG4KrtrrZtyR4xQ=">AAAB/XicbVDJSgNBEO2JW4zbuNy8NAYhgoQZEfQYEMRjBLNAMoSeTk3Spmehu0aIQ/BXvHhQxKv/4c2/sbMcNPFBUY/3qujq5ydSaHScbyu3tLyyupZfL2xsbm3v2Lt7dR2nikONxzJWTZ9pkCKCGgqU0EwUsNCX0PAHV2O/8QBKizi6w2ECXsh6kQgEZ2ikjn1wTds9QE1N52lCS+L0/qRjF52yMwFdJO6MFMkM1Y791e7GPA0hQi6Z1i3XSdDLmELBJYwK7VRDwviA9aBlaMRC0F42uX5Ej43SpUGsTEVIJ+rvjYyFWg9D30yGDPt63huL/3mtFINLLxNRkiJEfPpQkEqKMR1HQbtCAUc5NIRxJcytlPeZYhxNYAUTgjv/5UVSPyu7Ttm9PS9WKrM48uSQHJEScckFqZAbUiU1wskjeSav5M16sl6sd+tjOpqzZjv75A+szx/Q/5OA</latexit>

Ti  Ti � pij
<latexit sha1_base64="KcObb2YFBgSZrlNZMnr1ddWYwEE=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBDeWRARdFty4rNAbtCFMpift2MkkzEyEErvwVdy4UMStr+HOt3HSZqGtPwx8/Occzpk/SDhT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZxKCi0a81h2A6KAMwEtzTSHbiKBRAGHTjC+yeudB5CKxaKpJwl4ERkKFjJKtLF8+6jpM9wfglY4p3Oc+Bm7n/p21ak5M+FlcAuookIN3/7qD2KaRiA05USpnusk2suI1IxymFb6qYKE0DEZQs+gIBEoL5vdP8WnxhngMJbmCY1n7u+JjERKTaLAdEZEj9RiLTf/q/VSHV57GRNJqkHQ+aIw5VjHOA8DD5gEqvnEAKGSmVsxHRFJqDaRVUwI7uKXl6F9UXOdmnt3Wa3XizjK6BidoDPkoitUR7eogVqIokf0jF7Rm/VkvVjv1se8tWQVM4foj6zPH3GWlRM=</latexit><latexit sha1_base64="KcObb2YFBgSZrlNZMnr1ddWYwEE=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBDeWRARdFty4rNAbtCFMpift2MkkzEyEErvwVdy4UMStr+HOt3HSZqGtPwx8/Occzpk/SDhT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZxKCi0a81h2A6KAMwEtzTSHbiKBRAGHTjC+yeudB5CKxaKpJwl4ERkKFjJKtLF8+6jpM9wfglY4p3Oc+Bm7n/p21ak5M+FlcAuookIN3/7qD2KaRiA05USpnusk2suI1IxymFb6qYKE0DEZQs+gIBEoL5vdP8WnxhngMJbmCY1n7u+JjERKTaLAdEZEj9RiLTf/q/VSHV57GRNJqkHQ+aIw5VjHOA8DD5gEqvnEAKGSmVsxHRFJqDaRVUwI7uKXl6F9UXOdmnt3Wa3XizjK6BidoDPkoitUR7eogVqIokf0jF7Rm/VkvVjv1se8tWQVM4foj6zPH3GWlRM=</latexit><latexit sha1_base64="KcObb2YFBgSZrlNZMnr1ddWYwEE=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBDeWRARdFty4rNAbtCFMpift2MkkzEyEErvwVdy4UMStr+HOt3HSZqGtPwx8/Occzpk/SDhT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZxKCi0a81h2A6KAMwEtzTSHbiKBRAGHTjC+yeudB5CKxaKpJwl4ERkKFjJKtLF8+6jpM9wfglY4p3Oc+Bm7n/p21ak5M+FlcAuookIN3/7qD2KaRiA05USpnusk2suI1IxymFb6qYKE0DEZQs+gIBEoL5vdP8WnxhngMJbmCY1n7u+JjERKTaLAdEZEj9RiLTf/q/VSHV57GRNJqkHQ+aIw5VjHOA8DD5gEqvnEAKGSmVsxHRFJqDaRVUwI7uKXl6F9UXOdmnt3Wa3XizjK6BidoDPkoitUR7eogVqIokf0jF7Rm/VkvVjv1se8tWQVM4foj6zPH3GWlRM=</latexit><latexit sha1_base64="KcObb2YFBgSZrlNZMnr1ddWYwEE=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cTNYBDeWRARdFty4rNAbtCFMpift2MkkzEyEErvwVdy4UMStr+HOt3HSZqGtPwx8/Occzpk/SDhT2nG+rdLK6tr6RnmzsrW9s7tn7x+0VZxKCi0a81h2A6KAMwEtzTSHbiKBRAGHTjC+yeudB5CKxaKpJwl4ERkKFjJKtLF8+6jpM9wfglY4p3Oc+Bm7n/p21ak5M+FlcAuookIN3/7qD2KaRiA05USpnusk2suI1IxymFb6qYKE0DEZQs+gIBEoL5vdP8WnxhngMJbmCY1n7u+JjERKTaLAdEZEj9RiLTf/q/VSHV57GRNJqkHQ+aIw5VjHOA8DD5gEqvnEAKGSmVsxHRFJqDaRVUwI7uKXl6F9UXOdmnt3Wa3XizjK6BidoDPkoitUR7eogVqIokf0jF7Rm/VkvVjv1se8tWQVM4foj6zPH3GWlRM=</latexit>

 If there exists a machine    s.ti
<latexit sha1_base64="B0zRBph3LvFTI4xSZqK5j8ZPyOs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZq8UG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroNci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r3Wda3RKOIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wfO44zr</latexit><latexit sha1_base64="B0zRBph3LvFTI4xSZqK5j8ZPyOs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZq8UG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroNci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r3Wda3RKOIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wfO44zr</latexit><latexit sha1_base64="B0zRBph3LvFTI4xSZqK5j8ZPyOs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZq8UG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroNci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r3Wda3RKOIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wfO44zr</latexit><latexit sha1_base64="B0zRBph3LvFTI4xSZqK5j8ZPyOs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPBi8cWTFtoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dkobm1vbO+Xdyt7+weFR9fikrZNMMfRZIhLVDalGwSX6hhuB3VQhjUOBnXByN/c7T6g0T+SDmaYYxHQkecQZNVZq8UG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroNci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r3Wda3RKOIowxmcwyV4cAMNuIcm+MAA4Rle4c15dF6cd+dj2VpyiplT+APn8wfO44zr</latexit>

d(i) = 1
<latexit sha1_base64="YhB2XpVdoqQp3lNYqX16Am77C6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBahXkoigl6EghePFewHtKFsNtN26WYTdzdCCf0TXjwo4tW/481/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPIBZ9RYqRNW+Tm5IV6/XHFr7hxklXg5qUCORr/81QtjlkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42v3dKzqwSkkGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qRlc+xmXSWpQssWiQSqIicnseRJyhcyIiSWUKW5vJWxEFWXGRlSyIXjLL6+S1kXNc2ve/WWlXs/jKMIJnEIVPLiCOtxBA5rAQMAzvMKb8+i8OO/Ox6K14OQzx/AHzucP8tmOlA==</latexit><latexit sha1_base64="YhB2XpVdoqQp3lNYqX16Am77C6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBahXkoigl6EghePFewHtKFsNtN26WYTdzdCCf0TXjwo4tW/481/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPIBZ9RYqRNW+Tm5IV6/XHFr7hxklXg5qUCORr/81QtjlkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42v3dKzqwSkkGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qRlc+xmXSWpQssWiQSqIicnseRJyhcyIiSWUKW5vJWxEFWXGRlSyIXjLL6+S1kXNc2ve/WWlXs/jKMIJnEIVPLiCOtxBA5rAQMAzvMKb8+i8OO/Ox6K14OQzx/AHzucP8tmOlA==</latexit><latexit sha1_base64="YhB2XpVdoqQp3lNYqX16Am77C6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBahXkoigl6EghePFewHtKFsNtN26WYTdzdCCf0TXjwo4tW/481/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPIBZ9RYqRNW+Tm5IV6/XHFr7hxklXg5qUCORr/81QtjlkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42v3dKzqwSkkGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qRlc+xmXSWpQssWiQSqIicnseRJyhcyIiSWUKW5vJWxEFWXGRlSyIXjLL6+S1kXNc2ve/WWlXs/jKMIJnEIVPLiCOtxBA5rAQMAzvMKb8+i8OO/Ox6K14OQzx/AHzucP8tmOlA==</latexit><latexit sha1_base64="YhB2XpVdoqQp3lNYqX16Am77C6A=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBahXkoigl6EghePFewHtKFsNtN26WYTdzdCCf0TXjwo4tW/481/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPIBZ9RYqRNW+Tm5IV6/XHFr7hxklXg5qUCORr/81QtjlkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42v3dKzqwSkkGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qRlc+xmXSWpQssWiQSqIicnseRJyhcyIiSWUKW5vJWxEFWXGRlSyIXjLL6+S1kXNc2ve/WWlXs/jKMIJnEIVPLiCOtxBA5rAQMAzvMKb8+i8OO/Ox6K14OQzx/AHzucP8tmOlA==</latexit>

d(i) = 2
<latexit sha1_base64="FvuAF378Ku11gMvjn3pd46Mmc3s=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0mKoBeh4MVjBfsBbSibzbRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6387a+sbm1nZhp7i7t39wWDo6buk4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gfDvz20+oNI/lg5kk6Ed0KPmAM2qs1Akr/ILckFq/VHar7hxklXg5KUOORr/01QtjlkYoDRNU667nJsbPqDKcCZwWe6nGhLIxHWLXUkkj1H42v3dKzq0SkkGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qRlc+xmXSWpQssWiQSqIicnseRJyhcyIiSWUKW5vJWxEFWXGRlS0IXjLL6+SVq3quVXv/rJcr+dxFOAUzqACHlxBHe6gAU1gIOAZXuHNeXRenHfnY9G65uQzJ/AHzucP9F2OlQ==</latexit><latexit sha1_base64="FvuAF378Ku11gMvjn3pd46Mmc3s=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0mKoBeh4MVjBfsBbSibzbRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6387a+sbm1nZhp7i7t39wWDo6buk4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gfDvz20+oNI/lg5kk6Ed0KPmAM2qs1Akr/ILckFq/VHar7hxklXg5KUOORr/01QtjlkYoDRNU667nJsbPqDKcCZwWe6nGhLIxHWLXUkkj1H42v3dKzq0SkkGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qRlc+xmXSWpQssWiQSqIicnseRJyhcyIiSWUKW5vJWxEFWXGRlS0IXjLL6+SVq3quVXv/rJcr+dxFOAUzqACHlxBHe6gAU1gIOAZXuHNeXRenHfnY9G65uQzJ/AHzucP9F2OlQ==</latexit><latexit sha1_base64="FvuAF378Ku11gMvjn3pd46Mmc3s=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0mKoBeh4MVjBfsBbSibzbRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6387a+sbm1nZhp7i7t39wWDo6buk4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gfDvz20+oNI/lg5kk6Ed0KPmAM2qs1Akr/ILckFq/VHar7hxklXg5KUOORr/01QtjlkYoDRNU667nJsbPqDKcCZwWe6nGhLIxHWLXUkkj1H42v3dKzq0SkkGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qRlc+xmXSWpQssWiQSqIicnseRJyhcyIiSWUKW5vJWxEFWXGRlS0IXjLL6+SVq3quVXv/rJcr+dxFOAUzqACHlxBHe6gAU1gIOAZXuHNeXRenHfnY9G65uQzJ/AHzucP9F2OlQ==</latexit><latexit sha1_base64="FvuAF378Ku11gMvjn3pd46Mmc3s=">AAAB73icbVBNS8NAEJ34WetX1aOXxSLUS0mKoBeh4MVjBfsBbSibzbRdutnE3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6387a+sbm1nZhp7i7t39wWDo6buk4VQybLBax6gRUo+ASm4YbgZ1EIY0Cge1gfDvz20+oNI/lg5kk6Ed0KPmAM2qs1Akr/ILckFq/VHar7hxklXg5KUOORr/01QtjlkYoDRNU667nJsbPqDKcCZwWe6nGhLIxHWLXUkkj1H42v3dKzq0SkkGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qRlc+xmXSWpQssWiQSqIicnseRJyhcyIiSWUKW5vJWxEFWXGRlS0IXjLL6+SVq3quVXv/rJcr+dxFOAUzqACHlxBHe6gAU1gIOAZXuHNeXRenHfnY9G65uQzJ/AHzucP9F2OlQ==</latexit>

X

j

xij � 1

<latexit sha1_base64="bdDqjhZkZS7I2RsGQ8OaSoK4uGQ=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdFlw47KCfUATwmR60047k8SZiVhD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCVPOlHacb2tpeWV1bb20Ud7c2t7Ztff2myrJJIUGTXgi2yFRwFkMDc00h3YqgYiQQyscXk381j1IxZL4Vo9S8AXpxSxilGgjBfahpzIRDPBDkLPBGHs9uMNuYFecqjMFXiRuQSqoQD2wv7xuQjMBsaacKNVxnVT7OZGaUQ7jspcpSAkdkh50DI2JAOXn0+vH+MQoXRwl0lSs8VT9PZETodRIhKZTEN1X895E/M/rZDq69HMWp5mGmM4WRRnHOsGTKHCXSaCajwwhVDJzK6Z9IgnVJrCyCcGdf3mRNM+qrlN1b84rtVoRRwkdoWN0ilx0gWroGtVRA1H0iJ7RK3qznqwX6936mLUuWcXMAfoD6/MHtv+Utw==</latexit><latexit sha1_base64="bdDqjhZkZS7I2RsGQ8OaSoK4uGQ=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdFlw47KCfUATwmR60047k8SZiVhD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCVPOlHacb2tpeWV1bb20Ud7c2t7Ztff2myrJJIUGTXgi2yFRwFkMDc00h3YqgYiQQyscXk381j1IxZL4Vo9S8AXpxSxilGgjBfahpzIRDPBDkLPBGHs9uMNuYFecqjMFXiRuQSqoQD2wv7xuQjMBsaacKNVxnVT7OZGaUQ7jspcpSAkdkh50DI2JAOXn0+vH+MQoXRwl0lSs8VT9PZETodRIhKZTEN1X895E/M/rZDq69HMWp5mGmM4WRRnHOsGTKHCXSaCajwwhVDJzK6Z9IgnVJrCyCcGdf3mRNM+qrlN1b84rtVoRRwkdoWN0ilx0gWroGtVRA1H0iJ7RK3qznqwX6936mLUuWcXMAfoD6/MHtv+Utw==</latexit><latexit sha1_base64="bdDqjhZkZS7I2RsGQ8OaSoK4uGQ=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdFlw47KCfUATwmR60047k8SZiVhD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCVPOlHacb2tpeWV1bb20Ud7c2t7Ztff2myrJJIUGTXgi2yFRwFkMDc00h3YqgYiQQyscXk381j1IxZL4Vo9S8AXpxSxilGgjBfahpzIRDPBDkLPBGHs9uMNuYFecqjMFXiRuQSqoQD2wv7xuQjMBsaacKNVxnVT7OZGaUQ7jspcpSAkdkh50DI2JAOXn0+vH+MQoXRwl0lSs8VT9PZETodRIhKZTEN1X895E/M/rZDq69HMWp5mGmM4WRRnHOsGTKHCXSaCajwwhVDJzK6Z9IgnVJrCyCcGdf3mRNM+qrlN1b84rtVoRRwkdoWN0ilx0gWroGtVRA1H0iJ7RK3qznqwX6936mLUuWcXMAfoD6/MHtv+Utw==</latexit><latexit sha1_base64="bdDqjhZkZS7I2RsGQ8OaSoK4uGQ=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdFlw47KCfUATwmR60047k8SZiVhD8VfcuFDErf/hzr9x2mahrQcuHM65l3vvCVPOlHacb2tpeWV1bb20Ud7c2t7Ztff2myrJJIUGTXgi2yFRwFkMDc00h3YqgYiQQyscXk381j1IxZL4Vo9S8AXpxSxilGgjBfahpzIRDPBDkLPBGHs9uMNuYFecqjMFXiRuQSqoQD2wv7xuQjMBsaacKNVxnVT7OZGaUQ7jspcpSAkdkh50DI2JAOXn0+vH+MQoXRwl0lSs8VT9PZETodRIhKZTEN1X895E/M/rZDq69HMWp5mGmM4WRRnHOsGTKHCXSaCajwwhVDJzK6Z9IgnVJrCyCcGdf3mRNM+qrlN1b84rtVoRRwkdoWN0ilx0gWroGtVRA1H0iJ7RK3qznqwX6936mLUuWcXMAfoD6/MHtv+Utw==</latexit>

andor

then M 0  M 0 \ i
<latexit sha1_base64="Bi4Vmc3FQL94WEHjU8UV/wIkAGU=">AAACAHicbZA9SwNBEIb34leMX1ELC5vFIFqFOxG0DNjYCBHMByRH2NtMkiW7e8funBBCGv+KjYUitv4MO/+Nm+QKTXxh4eGdGWbnjRIpLPr+t5dbWV1b38hvFra2d3b3ivsHdRunhkONxzI2zYhZkEJDDQVKaCYGmIokNKLhzbTeeARjRawfcJRAqFhfi57gDJ3VKR7dndF2H9DSKVhAJXRqqegUS37Zn4kuQ5BBiWSqdopf7W7MUwUauWTWtgI/wXDMDAouYVJopxYSxoesDy2Hmimw4Xh2wISeOqdLe7FxTyOdub8nxkxZO1KR61QMB3axNjX/q7VS7F2HY6GTFEHz+aJeKinGdJoG7QoDHOXIAeNGuL9SPmCGcXSZFVwIweLJy1C/KAd+Obi/LFUqWRx5ckxOyDkJyBWpkFtSJTXCyYQ8k1fy5j15L9679zFvzXnZzCH5I+/zB9IklUM=</latexit><latexit sha1_base64="Bi4Vmc3FQL94WEHjU8UV/wIkAGU=">AAACAHicbZA9SwNBEIb34leMX1ELC5vFIFqFOxG0DNjYCBHMByRH2NtMkiW7e8funBBCGv+KjYUitv4MO/+Nm+QKTXxh4eGdGWbnjRIpLPr+t5dbWV1b38hvFra2d3b3ivsHdRunhkONxzI2zYhZkEJDDQVKaCYGmIokNKLhzbTeeARjRawfcJRAqFhfi57gDJ3VKR7dndF2H9DSKVhAJXRqqegUS37Zn4kuQ5BBiWSqdopf7W7MUwUauWTWtgI/wXDMDAouYVJopxYSxoesDy2Hmimw4Xh2wISeOqdLe7FxTyOdub8nxkxZO1KR61QMB3axNjX/q7VS7F2HY6GTFEHz+aJeKinGdJoG7QoDHOXIAeNGuL9SPmCGcXSZFVwIweLJy1C/KAd+Obi/LFUqWRx5ckxOyDkJyBWpkFtSJTXCyYQ8k1fy5j15L9679zFvzXnZzCH5I+/zB9IklUM=</latexit><latexit sha1_base64="Bi4Vmc3FQL94WEHjU8UV/wIkAGU=">AAACAHicbZA9SwNBEIb34leMX1ELC5vFIFqFOxG0DNjYCBHMByRH2NtMkiW7e8funBBCGv+KjYUitv4MO/+Nm+QKTXxh4eGdGWbnjRIpLPr+t5dbWV1b38hvFra2d3b3ivsHdRunhkONxzI2zYhZkEJDDQVKaCYGmIokNKLhzbTeeARjRawfcJRAqFhfi57gDJ3VKR7dndF2H9DSKVhAJXRqqegUS37Zn4kuQ5BBiWSqdopf7W7MUwUauWTWtgI/wXDMDAouYVJopxYSxoesDy2Hmimw4Xh2wISeOqdLe7FxTyOdub8nxkxZO1KR61QMB3axNjX/q7VS7F2HY6GTFEHz+aJeKinGdJoG7QoDHOXIAeNGuL9SPmCGcXSZFVwIweLJy1C/KAd+Obi/LFUqWRx5ckxOyDkJyBWpkFtSJTXCyYQ8k1fy5j15L9679zFvzXnZzCH5I+/zB9IklUM=</latexit><latexit sha1_base64="Bi4Vmc3FQL94WEHjU8UV/wIkAGU=">AAACAHicbZA9SwNBEIb34leMX1ELC5vFIFqFOxG0DNjYCBHMByRH2NtMkiW7e8funBBCGv+KjYUitv4MO/+Nm+QKTXxh4eGdGWbnjRIpLPr+t5dbWV1b38hvFra2d3b3ivsHdRunhkONxzI2zYhZkEJDDQVKaCYGmIokNKLhzbTeeARjRawfcJRAqFhfi57gDJ3VKR7dndF2H9DSKVhAJXRqqegUS37Zn4kuQ5BBiWSqdopf7W7MUwUauWTWtgI/wXDMDAouYVJopxYSxoesDy2Hmimw4Xh2wISeOqdLe7FxTyOdub8nxkxZO1KR61QMB3axNjX/q7VS7F2HY6GTFEHz+aJeKinGdJoG7QoDHOXIAeNGuL9SPmCGcXSZFVwIweLJy1C/KAd+Obi/LFUqWRx5ckxOyDkJyBWpkFtSJTXCyYQ8k1fy5j15L9679zFvzXnZzCH5I+/zB9IklUM=</latexit>

 Return F
<latexit sha1_base64="sEAidf55V8O8ZPgk9d2jzcDL2X8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCIB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p1/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBmdeMyA==</latexit><latexit sha1_base64="sEAidf55V8O8ZPgk9d2jzcDL2X8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCIB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p1/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBmdeMyA==</latexit><latexit sha1_base64="sEAidf55V8O8ZPgk9d2jzcDL2X8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCIB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p1/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBmdeMyA==</latexit><latexit sha1_base64="sEAidf55V8O8ZPgk9d2jzcDL2X8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeCIB5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzDRBP6IjyUPOqLFS825QrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p1/M4inAG53AJHtSgDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBmdeMyA==</latexit>

1
<latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit>

0.8
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Analysis

 Lemma: the algorithm is well-designed

 Theorem: the assignment returned by the algorithm has 
makespan at most twice the optimum.

1
<latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit><latexit sha1_base64="8vrHitETbBRyVgOSU3xyXJw5e88=">AAAB6HicdVDLSgMxFM34rPVVdekmWARXQ1KHtu4Kbly2YB/QDiWTZtrYTGZIMkIZ+gVuXCji1k9y59+YaSuo6IELh3Pu5d57gkRwbRD6cNbWNza3tgs7xd29/YPD0tFxR8epoqxNYxGrXkA0E1yytuFGsF6iGIkCwbrB9Dr3u/dMaR7LWzNLmB+RseQhp8RYqYWHpTJyr+rVileFyEWohis4J5Wad+lBbJUcZbBCc1h6H4ximkZMGiqI1n2MEuNnRBlOBZsXB6lmCaFTMmZ9SyWJmPazxaFzeG6VEQxjZUsauFC/T2Qk0noWBbYzImaif3u5+JfXT01Y9zMuk9QwSZeLwlRAE8P8azjiilEjZpYQqri9FdIJUYQam03RhvD1KfyfdCouRi5ueeVGfRVHAZyCM3ABMKiBBrgBTdAGFDDwAJ7As3PnPDovzuuydc1ZzZyAH3DePgHXqozt</latexit>

0.8
<latexit sha1_base64="k0H4x4bNPWtwatKVMvWZaui2/k8=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHFXcOOyon1AG8pkOmmHTiZhZiKU0E9w40IRt36RO//GSVtBRQ9cOJxzL/feE6acKY3Qh1VaW9/Y3CpvV3Z29/YPqodHHZVkktA2SXgieyFWlDNB25ppTnuppDgOOe2G06vC795TqVgi7vQspUGMx4JFjGBtpFtk+8NqDdmXft316hDZCDUc1ymI2/AuPOgYpUANrNAaVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOvKDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzEhfH0K/ycd13aQ7dx4taa/iqMMTsApOAcOaIAmuAYt0AYEjMEDeALPFrcerRfrddlaslYzx+AHrLdPuyWNZg==</latexit><latexit sha1_base64="k0H4x4bNPWtwatKVMvWZaui2/k8=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHFXcOOyon1AG8pkOmmHTiZhZiKU0E9w40IRt36RO//GSVtBRQ9cOJxzL/feE6acKY3Qh1VaW9/Y3CpvV3Z29/YPqodHHZVkktA2SXgieyFWlDNB25ppTnuppDgOOe2G06vC795TqVgi7vQspUGMx4JFjGBtpFtk+8NqDdmXft316hDZCDUc1ymI2/AuPOgYpUANrNAaVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOvKDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzEhfH0K/ycd13aQ7dx4taa/iqMMTsApOAcOaIAmuAYt0AYEjMEDeALPFrcerRfrddlaslYzx+AHrLdPuyWNZg==</latexit><latexit sha1_base64="k0H4x4bNPWtwatKVMvWZaui2/k8=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHFXcOOyon1AG8pkOmmHTiZhZiKU0E9w40IRt36RO//GSVtBRQ9cOJxzL/feE6acKY3Qh1VaW9/Y3CpvV3Z29/YPqodHHZVkktA2SXgieyFWlDNB25ppTnuppDgOOe2G06vC795TqVgi7vQspUGMx4JFjGBtpFtk+8NqDdmXft316hDZCDUc1ymI2/AuPOgYpUANrNAaVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOvKDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzEhfH0K/ycd13aQ7dx4taa/iqMMTsApOAcOaIAmuAYt0AYEjMEDeALPFrcerRfrddlaslYzx+AHrLdPuyWNZg==</latexit><latexit sha1_base64="k0H4x4bNPWtwatKVMvWZaui2/k8=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHFXcOOyon1AG8pkOmmHTiZhZiKU0E9w40IRt36RO//GSVtBRQ9cOJxzL/feE6acKY3Qh1VaW9/Y3CpvV3Z29/YPqodHHZVkktA2SXgieyFWlDNB25ppTnuppDgOOe2G06vC795TqVgi7vQspUGMx4JFjGBtpFtk+8NqDdmXft316hDZCDUc1ymI2/AuPOgYpUANrNAaVt8Ho4RkMRWacKxU30GpDnIsNSOcziuDTNEUkyke076hAsdUBfni1Dk8M8oIRok0JTRcqN8nchwrNYtD0xljPVG/vUL8y+tnOvKDnIk001SQ5aIo41AnsPgbjpikRPOZIZhIZm6FZIIlJtqkUzEhfH0K/ycd13aQ7dx4taa/iqMMTsApOAcOaIAmuAYt0AYEjMEDeALPFrcerRfrddlaslYzx+AHrLdPuyWNZg==</latexit>

0.3
<latexit sha1_base64="1ipYkZdYaK33IDiajxIXyhXFoC0=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbPJksRbwIvHiOYByRJmJ7PJkNkHM7NCWPIJXjwo4tUv8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/epX73XsmFY+jOz1LmBeSccQDTok20i22q8NSGduXjVrFrSFsY1x3Kk5OKnW36iLHKDnKsEJrWHofjGKahizSVBCl+g5OtJcRqTkVbF4cpIolhE7JmPUNjUjIlJctTp2jc6OMUBBLU5FGC/X7REZCpWahbzpDoifqt5eLf3n9VAcNL+NRkmoW0eWiIBVIxyj/G424ZFSLmSGESm5uRXRCJKHapFM0IXx9iv4nnYrtYNu5ccvNxiqOApzCGVyAA3VowjW0oA0UxvAAT/BsCevRerFel61r1mrmBH7AevsEs5GNYQ==</latexit><latexit sha1_base64="1ipYkZdYaK33IDiajxIXyhXFoC0=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbPJksRbwIvHiOYByRJmJ7PJkNkHM7NCWPIJXjwo4tUv8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/epX73XsmFY+jOz1LmBeSccQDTok20i22q8NSGduXjVrFrSFsY1x3Kk5OKnW36iLHKDnKsEJrWHofjGKahizSVBCl+g5OtJcRqTkVbF4cpIolhE7JmPUNjUjIlJctTp2jc6OMUBBLU5FGC/X7REZCpWahbzpDoifqt5eLf3n9VAcNL+NRkmoW0eWiIBVIxyj/G424ZFSLmSGESm5uRXRCJKHapFM0IXx9iv4nnYrtYNu5ccvNxiqOApzCGVyAA3VowjW0oA0UxvAAT/BsCevRerFel61r1mrmBH7AevsEs5GNYQ==</latexit><latexit sha1_base64="1ipYkZdYaK33IDiajxIXyhXFoC0=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbPJksRbwIvHiOYByRJmJ7PJkNkHM7NCWPIJXjwo4tUv8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/epX73XsmFY+jOz1LmBeSccQDTok20i22q8NSGduXjVrFrSFsY1x3Kk5OKnW36iLHKDnKsEJrWHofjGKahizSVBCl+g5OtJcRqTkVbF4cpIolhE7JmPUNjUjIlJctTp2jc6OMUBBLU5FGC/X7REZCpWahbzpDoifqt5eLf3n9VAcNL+NRkmoW0eWiIBVIxyj/G424ZFSLmSGESm5uRXRCJKHapFM0IXx9iv4nnYrtYNu5ccvNxiqOApzCGVyAA3VowjW0oA0UxvAAT/BsCevRerFel61r1mrmBH7AevsEs5GNYQ==</latexit><latexit sha1_base64="1ipYkZdYaK33IDiajxIXyhXFoC0=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LbPJksRbwIvHiOYByRJmJ7PJkNkHM7NCWPIJXjwo4tUv8ubfOJtEUNGChqKqm+4uPxFcaYw/rLX1jc2t7cJOcXdv/+CwdHTcUXEqKWvTWMSy5xPFBI9YW3MtWC+RjIS+YF1/epX73XsmFY+jOz1LmBeSccQDTok20i22q8NSGduXjVrFrSFsY1x3Kk5OKnW36iLHKDnKsEJrWHofjGKahizSVBCl+g5OtJcRqTkVbF4cpIolhE7JmPUNjUjIlJctTp2jc6OMUBBLU5FGC/X7REZCpWahbzpDoifqt5eLf3n9VAcNL+NRkmoW0eWiIBVIxyj/G424ZFSLmSGESm5uRXRCJKHapFM0IXx9iv4nnYrtYNu5ccvNxiqOApzCGVyAA3VowjW0oA0UxvAAT/BsCevRerFel61r1mrmBH7AevsEs5GNYQ==</latexit>



Remarks on Iterative Rounding

 Powerful methods: network design, spanning 
trees, Steiner trees, …

 Recent development:

Nikhil Bansal, On a generalization of iterative and 
randomized rounding, STOC’19



Primal-Dual 
with Configuration LPs

[online algorithms, algorithmic game theory N.’19]



Primal-Dual Methods

 Principle: dual guides construction of primal solutions.

 Unified, simple yet powerful methods

 Game: algorithm vs adversary

Primal Dual

Designing an algorithm without directly solving



LP-based methods

 Primal-Dual

 construct a mathematical (linear) formulation

 construct primal (integer) solution and dual (fractional) solution

 bound the primal/dual cost

ALGOPT
fractional 

OPTdual
a lower 
bound

Given an optimization problem



Survival Routing

t1

s1

s2

t2
20

35

Network: graph with costs on edges

Output: routing (satisfying the requests) of 
minimum cost

Requests: each request demands k-edge disjoint paths

ce : N ! R+
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Integrality gap
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 Natural linear formulation: one request
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a lower 
bound



Configuration LPs: a new way

 No need of separation oracles and rounding 
(typical approaches for configuration LPs)

 Light-weight algorithms.

 Systematically reduce integrality gap for (non-linear) problems.

 Design primal-dual algorithms



Configuration LP
A configuration A is subset of requests

xij = 1 if request    selects strategy i sij 2 Si

for some strategy
iff for every request          ,zeA = 1 i 2 A xij = 1

sij : e 2 sij

min
X

e,A

fe(A)ze,A

X

j:sij2Si

xij = 1 8i

X

A:i2A

zeA =
X

j:e2sij

xij 8i, e

X

A

zeA = 1 8e

xij , zeA 2 {0, 1} 8i, j, e, A



Primal-Dual

decision rule

max
X

i
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Primal-Dual

 Algorithm: at the arrival of a request, select a strategy that 
incurs the minimum marginal cost

min
X

e,A

fe(A)ze,A

X

j:sij2Si

xij = 1

X

A:i2A

zeA =
X

j:e2sij

xij

X

A

zeA = 1

xij , zeA � 0

decision rule

smooth inequality

max
X
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X

e

�e
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e:e2sij
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�e +
X
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Smoothness

 Definition: a function    is         -smooth if f (�, µ)

nX

i=1

[f(Ai [ bi)� f(Ai)]  � · f(B) + µ · f(A)

8A1 ⇢ A2 ⇢ . . . ⇢ An = A,B = {b1, . . . , bn}

 Similar notion in algorithmic game theory (Roughgarden’15, 
N.’19)



Competitiveness
 Theorem:  Assume that resource cost functions are         

-smooth. Then the algorithm is               -competitive. 
(�, µ)

�/(1� µ)

 Proof:

↵i =
1

�
(increase of the total cost 

due to the request)

(increase of the cost on 
the resource if the request 

uses this resource)
�i,e =

1
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max
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Applications

 Proof:

The functions is                                -smooth  

✓
⇥
�
↵↵�1

�
,
↵� 1

↵

◆

 Corollary: If the cost functions are                  then the 
algorithm is            -competitive. This is optimal for several 
problems. 

f(z) = z↵

O
�
↵
↵
�



Economies vs Diseconomies
cost

quantities

economies 
of scale

diseconomies 
of scale

(sub-modular, etc) (convex, etc) 

Arbitrarily-grown cost functions



Energy-Efficient Scheduling

Goal: complete all jobs and minimize the total energy

Energy minimization

Machine: unrelated machines, speed scalable

rjJobs: release    , deadline     , volume      , preemptive  pijdj

Energy: energy power function is             ,  typically    P (s(t)) s(t)↵
non-migration



Hints

 a strategy of a job is a feasible execution

 a configuration is a feasible schedule

 greedy assignment



Conclusion

Thank you!

 Primal-dual framework for non-linear/non-convex functions.

 Iterative Rounding 

 Direction:

 scheduling with precedence constraints: SDP 
and non-convex math programming,

 learning and duality,

 fairness and duality.


