
Verification of Immediate 
Observation Population Protocols

Chana Weil-Kennedy

joint work with Javier Esparza, Pierre Ganty, Rupak Majumdar



• Population protocols were introduced in 2004 by Angluin 
et al.


• They are a model of distributed computation by 
anonymous, identical, finite-state mobile agents with no 
global knowledge


• Motivating scenarios : networks of passively mobile 
sensors, propagation of trust, distributed computation in 
chemical reactions
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A population protocol computes a predicate 


if and only if


every run starting in an initial configuration eventually reaches a 
configuration in which everyone agrees on the same output and does 

so forever     

Definition :



The Problem

 Given P  a population protocol, does P  compute a predicate ?     
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• Disadvantage of IOPP : less expressivity

• Advantage of IOPP : can be implemented on top of one-way 
communication models

-  e.g. sensor networks 


-  e.g. networks with unidirectional communication 
channels



Result

 Given P  a population protocol, does P  compute a predicate ?     
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Key Idea

We will :


• Reformulate the problem of “computing a predicate”


• Find a good representation for sets of configurations


• Bound the number of iterations needed to calculate pre* 
and post*

16



Reformulating the Problem

17

Definition :

A population protocol computes a predicate 


if and only if


every run starting in an initial configuration eventually reaches 
a configuration in which everyone agrees on the same output 

and does so forever     



Reformulating the Problem

17

Definition :

A population protocol computes a predicate 


if and only if


every run starting in an initial configuration eventually reaches 
a configuration in which everyone agrees on the same output 

and does so forever     
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<̂latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit>

pre⇤(ST 0) \ pre⇤(ST 1) \ I = ;
<latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit>

I
<latexit sha1_base64="BP6rFO5L3hytVZGWhnvjHzMgzi8=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG91VMLbQhDKZTtqhk0mYh1BCf8ONCxW3fo07/8ZJm4W2Hhg4nHMv98yJMs6Udt1vp7Kyura+Ud2sbW3v7O7V9w8eVWokoT5JeSq7EVaUM0F9zTSn3UxSnEScdqLxTeF3nqhULBUPepLRMMFDwWJGsLZSECRYjwjm+d0U9esNt+nOgJaJV5IGlGj361/BICUmoUITjpXqeW6mwxxLzQin01pgFM0wGeMh7VkqcEJVmM8yT9GJVQYoTqV9QqOZ+nsjx4lSkySyk0VGtegV4n9ez+j4MsyZyIymgswPxYYjnaKiADRgkhLNJ5ZgIpnNisgIS0y0ralmS/AWv7xM/LPmVdO7P2+0rss2qnAEx3AKHlxAC26hDT4QyOAZXuHNMc6L8+58zEcrTrlzCH/gfP4AQKGRXQ==</latexit><latexit sha1_base64="BP6rFO5L3hytVZGWhnvjHzMgzi8=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG91VMLbQhDKZTtqhk0mYh1BCf8ONCxW3fo07/8ZJm4W2Hhg4nHMv98yJMs6Udt1vp7Kyura+Ud2sbW3v7O7V9w8eVWokoT5JeSq7EVaUM0F9zTSn3UxSnEScdqLxTeF3nqhULBUPepLRMMFDwWJGsLZSECRYjwjm+d0U9esNt+nOgJaJV5IGlGj361/BICUmoUITjpXqeW6mwxxLzQin01pgFM0wGeMh7VkqcEJVmM8yT9GJVQYoTqV9QqOZ+nsjx4lSkySyk0VGtegV4n9ez+j4MsyZyIymgswPxYYjnaKiADRgkhLNJ5ZgIpnNisgIS0y0ralmS/AWv7xM/LPmVdO7P2+0rss2qnAEx3AKHlxAC26hDT4QyOAZXuHNMc6L8+58zEcrTrlzCH/gfP4AQKGRXQ==</latexit><latexit sha1_base64="BP6rFO5L3hytVZGWhnvjHzMgzi8=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG91VMLbQhDKZTtqhk0mYh1BCf8ONCxW3fo07/8ZJm4W2Hhg4nHMv98yJMs6Udt1vp7Kyura+Ud2sbW3v7O7V9w8eVWokoT5JeSq7EVaUM0F9zTSn3UxSnEScdqLxTeF3nqhULBUPepLRMMFDwWJGsLZSECRYjwjm+d0U9esNt+nOgJaJV5IGlGj361/BICUmoUITjpXqeW6mwxxLzQin01pgFM0wGeMh7VkqcEJVmM8yT9GJVQYoTqV9QqOZ+nsjx4lSkySyk0VGtegV4n9ez+j4MsyZyIymgswPxYYjnaKiADRgkhLNJ5ZgIpnNisgIS0y0ralmS/AWv7xM/LPmVdO7P2+0rss2qnAEx3AKHlxAC26hDT4QyOAZXuHNMc6L8+58zEcrTrlzCH/gfP4AQKGRXQ==</latexit><latexit sha1_base64="BP6rFO5L3hytVZGWhnvjHzMgzi8=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQiqLuiG91VMLbQhDKZTtqhk0mYh1BCf8ONCxW3fo07/8ZJm4W2Hhg4nHMv98yJMs6Udt1vp7Kyura+Ud2sbW3v7O7V9w8eVWokoT5JeSq7EVaUM0F9zTSn3UxSnEScdqLxTeF3nqhULBUPepLRMMFDwWJGsLZSECRYjwjm+d0U9esNt+nOgJaJV5IGlGj361/BICUmoUITjpXqeW6mwxxLzQin01pgFM0wGeMh7VkqcEJVmM8yT9GJVQYoTqV9QqOZ+nsjx4lSkySyk0VGtegV4n9ez+j4MsyZyIymgswPxYYjnaKiADRgkhLNJ5ZgIpnNisgIS0y0ralmS/AWv7xM/LPmVdO7P2+0rss2qnAEx3AKHlxAC26hDT4QyOAZXuHNMc6L8+58zEcrTrlzCH/gfP4AQKGRXQ==</latexit>

ST b
<latexit sha1_base64="zEOwBolJqb+iv6fUIQNFK1GFLGE=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN6KXjxWbGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+NmzYHbR1YGGbe481OmHCmtON8W5W19Y3Nrep2bWd3b//APjx6UnEqCfVIzGPZDbGinAnqaaY57SaS4ijktBNO7gq/M6VSsVi09SyhfoRHgg0ZwdpIgW33I6zHBPPssZ0HWZgHdt1pOHOgVeKWpA4lWoH91R/EJI2o0IRjpXquk2g/w1Izwmle66eKJphM8Ij2DBU4osrP5slzdGaUARrG0jyh0Vz9vZHhSKlZFJrJIqda9grxP6+X6uG1nzGRpJoKsjg0TDnSMSpqQAMmKdF8ZggmkpmsiIyxxESbsmqmBHf5y6vEu2jcNNyHy3rztmyjCidwCufgwhU04R5a4AGBKTzDK7xZmfVivVsfi9GKVe4cwx9Ynz9am5Ot</latexit><latexit sha1_base64="zEOwBolJqb+iv6fUIQNFK1GFLGE=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN6KXjxWbGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+NmzYHbR1YGGbe481OmHCmtON8W5W19Y3Nrep2bWd3b//APjx6UnEqCfVIzGPZDbGinAnqaaY57SaS4ijktBNO7gq/M6VSsVi09SyhfoRHgg0ZwdpIgW33I6zHBPPssZ0HWZgHdt1pOHOgVeKWpA4lWoH91R/EJI2o0IRjpXquk2g/w1Izwmle66eKJphM8Ij2DBU4osrP5slzdGaUARrG0jyh0Vz9vZHhSKlZFJrJIqda9grxP6+X6uG1nzGRpJoKsjg0TDnSMSpqQAMmKdF8ZggmkpmsiIyxxESbsmqmBHf5y6vEu2jcNNyHy3rztmyjCidwCufgwhU04R5a4AGBKTzDK7xZmfVivVsfi9GKVe4cwx9Ynz9am5Ot</latexit><latexit sha1_base64="zEOwBolJqb+iv6fUIQNFK1GFLGE=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN6KXjxWbGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+NmzYHbR1YGGbe481OmHCmtON8W5W19Y3Nrep2bWd3b//APjx6UnEqCfVIzGPZDbGinAnqaaY57SaS4ijktBNO7gq/M6VSsVi09SyhfoRHgg0ZwdpIgW33I6zHBPPssZ0HWZgHdt1pOHOgVeKWpA4lWoH91R/EJI2o0IRjpXquk2g/w1Izwmle66eKJphM8Ij2DBU4osrP5slzdGaUARrG0jyh0Vz9vZHhSKlZFJrJIqda9grxP6+X6uG1nzGRpJoKsjg0TDnSMSpqQAMmKdF8ZggmkpmsiIyxxESbsmqmBHf5y6vEu2jcNNyHy3rztmyjCidwCufgwhU04R5a4AGBKTzDK7xZmfVivVsfi9GKVe4cwx9Ynz9am5Ot</latexit><latexit sha1_base64="zEOwBolJqb+iv6fUIQNFK1GFLGE=">AAAB+HicbVBNS8NAFHypX7V+RT16WSyCp5KIoN6KXjxWbGyhDWGz3bZLN5uwuymUkH/ixYOKV3+KN/+NmzYHbR1YGGbe481OmHCmtON8W5W19Y3Nrep2bWd3b//APjx6UnEqCfVIzGPZDbGinAnqaaY57SaS4ijktBNO7gq/M6VSsVi09SyhfoRHgg0ZwdpIgW33I6zHBPPssZ0HWZgHdt1pOHOgVeKWpA4lWoH91R/EJI2o0IRjpXquk2g/w1Izwmle66eKJphM8Ij2DBU4osrP5slzdGaUARrG0jyh0Vz9vZHhSKlZFJrJIqda9grxP6+X6uG1nzGRpJoKsjg0TDnSMSpqQAMmKdF8ZggmkpmsiIyxxESbsmqmBHf5y6vEu2jcNNyHy3rztmyjCidwCufgwhU04R5a4AGBKTzDK7xZmfVivVsfi9GKVe4cwx9Ynz9am5Ot</latexit>

the initial configurations 

the stable b-consensus

configurations for

b 2 {0, 1}

<latexit sha1_base64="BFw9V8gEO0KpDNqpVQQL6PulDS8=">AAAB83icbVBNS8NAEJ2tX7V+VT16WSyCBymJCOqt6MVjBWMLTSib7aZdutnE3U2hhP4OLx5UvPpnvPlv3LY5aOuDgcd7M8zMC1PBtXGcb1RaWV1b3yhvVra2d3b3qvsHjzrJFGUeTUSi2iHRTHDJPMONYO1UMRKHgrXC4e3Ub42Y0jyRD2acsiAmfckjTomxUuBzif0cO2cu9ifdas2pOzPgZeIWpAYFmt3ql99LaBYzaaggWndcJzVBTpThVLBJxc80Swkdkj7rWCpJzHSQz46e4BOr9HCUKFvS4Jn6eyInsdbjOLSdMTEDvehNxf+8TmaiqyDnMs0Mk3S+KMoENgmeJoB7XDFqxNgSQhW3t2I6IIpQY3Oq2BDcxZeXiXdev6679xe1xk2RRhmO4BhOwYVLaMAdNMEDCk/wDK/whkboBb2jj3lrCRUzh/AH6PMHNkOQoA==</latexit><latexit sha1_base64="BFw9V8gEO0KpDNqpVQQL6PulDS8=">AAAB83icbVBNS8NAEJ2tX7V+VT16WSyCBymJCOqt6MVjBWMLTSib7aZdutnE3U2hhP4OLx5UvPpnvPlv3LY5aOuDgcd7M8zMC1PBtXGcb1RaWV1b3yhvVra2d3b3qvsHjzrJFGUeTUSi2iHRTHDJPMONYO1UMRKHgrXC4e3Ub42Y0jyRD2acsiAmfckjTomxUuBzif0cO2cu9ifdas2pOzPgZeIWpAYFmt3ql99LaBYzaaggWndcJzVBTpThVLBJxc80Swkdkj7rWCpJzHSQz46e4BOr9HCUKFvS4Jn6eyInsdbjOLSdMTEDvehNxf+8TmaiqyDnMs0Mk3S+KMoENgmeJoB7XDFqxNgSQhW3t2I6IIpQY3Oq2BDcxZeXiXdev6679xe1xk2RRhmO4BhOwYVLaMAdNMEDCk/wDK/whkboBb2jj3lrCRUzh/AH6PMHNkOQoA==</latexit><latexit sha1_base64="BFw9V8gEO0KpDNqpVQQL6PulDS8=">AAAB83icbVBNS8NAEJ2tX7V+VT16WSyCBymJCOqt6MVjBWMLTSib7aZdutnE3U2hhP4OLx5UvPpnvPlv3LY5aOuDgcd7M8zMC1PBtXGcb1RaWV1b3yhvVra2d3b3qvsHjzrJFGUeTUSi2iHRTHDJPMONYO1UMRKHgrXC4e3Ub42Y0jyRD2acsiAmfckjTomxUuBzif0cO2cu9ifdas2pOzPgZeIWpAYFmt3ql99LaBYzaaggWndcJzVBTpThVLBJxc80Swkdkj7rWCpJzHSQz46e4BOr9HCUKFvS4Jn6eyInsdbjOLSdMTEDvehNxf+8TmaiqyDnMs0Mk3S+KMoENgmeJoB7XDFqxNgSQhW3t2I6IIpQY3Oq2BDcxZeXiXdev6679xe1xk2RRhmO4BhOwYVLaMAdNMEDCk/wDK/whkboBb2jj3lrCRUzh/AH6PMHNkOQoA==</latexit><latexit sha1_base64="BFw9V8gEO0KpDNqpVQQL6PulDS8=">AAAB83icbVBNS8NAEJ2tX7V+VT16WSyCBymJCOqt6MVjBWMLTSib7aZdutnE3U2hhP4OLx5UvPpnvPlv3LY5aOuDgcd7M8zMC1PBtXGcb1RaWV1b3yhvVra2d3b3qvsHjzrJFGUeTUSi2iHRTHDJPMONYO1UMRKHgrXC4e3Ub42Y0jyRD2acsiAmfckjTomxUuBzif0cO2cu9ifdas2pOzPgZeIWpAYFmt3ql99LaBYzaaggWndcJzVBTpThVLBJxc80Swkdkj7rWCpJzHSQz46e4BOr9HCUKFvS4Jn6eyInsdbjOLSdMTEDvehNxf+8TmaiqyDnMs0Mk3S+KMoENgmeJoB7XDFqxNgSQhW3t2I6IIpQY3Oq2BDcxZeXiXdev6679xe1xk2RRhmO4BhOwYVLaMAdNMEDCk/wDK/whkboBb2jj3lrCRUzh/AH6PMHNkOQoA==</latexit>



Key Idea

We will :


• Reformulate the problem of “computing a predicate”


• Find a good representation for sets of configurations


• Bound the number of iterations needed to calculate pre* 
and post*
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post⇤(I) ✓ pre⇤(ST 0 [ ST 1)
<latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit>

<̂latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit>

pre⇤(ST 0) \ pre⇤(ST 1) \ I = ;
<latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit>
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States  =  {                                                                } 

(      4     ,      0      ,     2     ,  …  ,    1      )

0 1 2 10…

0

0

0

0

2

2 10
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x1
<latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit>

x2
<latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit>

2  x2  1
<latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit>

2  x1  1
<latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit>



Counting Constraints
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x1
<latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit>

x2
<latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit>

2  x2  1
<latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit>

2  x1  1
<latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit>

2  x1  1
<latexit sha1_base64="Utx7kQzGq5RncUmDxnRn5e5mYXk=">AAACEHicbZC9TsMwFIUd/il/BUYWiwqpU5UgJGBDsDCCRACpqSrHvWmtOk6wbxBV1Fdg4VVYGACxMrLxNrhpBmi5kqVP59xrX58wlcKg6347M7Nz8wuLS8uVldW19Y3q5ta1STLNweeJTPRtyAxIocBHgRJuUw0sDiXchP2zkX9zD9qIRF3hIIVWzLpKRIIztFK7Wg8QHrC4Jw9lBsN8nwYS7uhD2xtDIFSEg2G7WnMbblF0GrwSaqSsi3b1K+gkPItBIZfMmKbnptjKmUbBJQwrQWYgZbzPutC0qFgMppUXmwzpnlU6NEq0PQppof6eyFlszCAObWfMsGcmvZH4n9fMMDpq5UKlGYLi44eiTFJM6Cge2hEaOMqBBca1sLtS3mOacbQhVmwI3uSXp8Hfbxw3vMuD2slpmcYS2SG7pE48ckhOyDm5ID7h5JE8k1fy5jw5L8678zFunXHKmW3yp5zPHx5mnWM=</latexit><latexit sha1_base64="Utx7kQzGq5RncUmDxnRn5e5mYXk=">AAACEHicbZC9TsMwFIUd/il/BUYWiwqpU5UgJGBDsDCCRACpqSrHvWmtOk6wbxBV1Fdg4VVYGACxMrLxNrhpBmi5kqVP59xrX58wlcKg6347M7Nz8wuLS8uVldW19Y3q5ta1STLNweeJTPRtyAxIocBHgRJuUw0sDiXchP2zkX9zD9qIRF3hIIVWzLpKRIIztFK7Wg8QHrC4Jw9lBsN8nwYS7uhD2xtDIFSEg2G7WnMbblF0GrwSaqSsi3b1K+gkPItBIZfMmKbnptjKmUbBJQwrQWYgZbzPutC0qFgMppUXmwzpnlU6NEq0PQppof6eyFlszCAObWfMsGcmvZH4n9fMMDpq5UKlGYLi44eiTFJM6Cge2hEaOMqBBca1sLtS3mOacbQhVmwI3uSXp8Hfbxw3vMuD2slpmcYS2SG7pE48ckhOyDm5ID7h5JE8k1fy5jw5L8678zFunXHKmW3yp5zPHx5mnWM=</latexit><latexit sha1_base64="Utx7kQzGq5RncUmDxnRn5e5mYXk=">AAACEHicbZC9TsMwFIUd/il/BUYWiwqpU5UgJGBDsDCCRACpqSrHvWmtOk6wbxBV1Fdg4VVYGACxMrLxNrhpBmi5kqVP59xrX58wlcKg6347M7Nz8wuLS8uVldW19Y3q5ta1STLNweeJTPRtyAxIocBHgRJuUw0sDiXchP2zkX9zD9qIRF3hIIVWzLpKRIIztFK7Wg8QHrC4Jw9lBsN8nwYS7uhD2xtDIFSEg2G7WnMbblF0GrwSaqSsi3b1K+gkPItBIZfMmKbnptjKmUbBJQwrQWYgZbzPutC0qFgMppUXmwzpnlU6NEq0PQppof6eyFlszCAObWfMsGcmvZH4n9fMMDpq5UKlGYLi44eiTFJM6Cge2hEaOMqBBca1sLtS3mOacbQhVmwI3uSXp8Hfbxw3vMuD2slpmcYS2SG7pE48ckhOyDm5ID7h5JE8k1fy5jw5L8678zFunXHKmW3yp5zPHx5mnWM=</latexit><latexit sha1_base64="Utx7kQzGq5RncUmDxnRn5e5mYXk=">AAACEHicbZC9TsMwFIUd/il/BUYWiwqpU5UgJGBDsDCCRACpqSrHvWmtOk6wbxBV1Fdg4VVYGACxMrLxNrhpBmi5kqVP59xrX58wlcKg6347M7Nz8wuLS8uVldW19Y3q5ta1STLNweeJTPRtyAxIocBHgRJuUw0sDiXchP2zkX9zD9qIRF3hIIVWzLpKRIIztFK7Wg8QHrC4Jw9lBsN8nwYS7uhD2xtDIFSEg2G7WnMbblF0GrwSaqSsi3b1K+gkPItBIZfMmKbnptjKmUbBJQwrQWYgZbzPutC0qFgMppUXmwzpnlU6NEq0PQppof6eyFlszCAObWfMsGcmvZH4n9fMMDpq5UKlGYLi44eiTFJM6Cge2hEaOMqBBca1sLtS3mOacbQhVmwI3uSXp8Hfbxw3vMuD2slpmcYS2SG7pE48ckhOyDm5ID7h5JE8k1fy5jw5L8678zFunXHKmW3yp5zPHx5mnWM=</latexit>

0  x2  2
<latexit sha1_base64="Jty0vPR/k4LebEwcBglCtzJjlVY=">AAACC3icbVDLTgIxFO34RHyhLt00EhNXZIaYqDuiG5eYiJAwhHTKHWjoPGzvGMhkPsCNv+LGhRq3/oA7/8YCs1DwJE1Ozjm3vT1eLIVG2/62lpZXVtfWCxvFza3tnd3S3v6djhLFocEjGamWxzRIEUIDBUpoxQpY4EloesOrid98AKVFFN7iOIZOwPqh8AVnaKRuqewijHB6T+rJBLLUpq6EezrqVmekmpmUXbGnoIvEyUmZ5Kh3S19uL+JJACFyybRuO3aMnZQpFFxCVnQTDTHjQ9aHtqEhC0B30ukSGT02So/6kTInRDpVf0+kLNB6HHgmGTAc6HlvIv7ntRP0zzupCOMEIeSzh/xEUozopBnaEwo4yrEhjCthdqV8wBTjaPormhKc+S8vkka1clFxbk7Ltcu8jQI5JEfkhDjkjNTINamTBuHkkTyTV/JmPVkv1rv1MYsuWfnMAfkD6/MHly2a3A==</latexit><latexit sha1_base64="Jty0vPR/k4LebEwcBglCtzJjlVY=">AAACC3icbVDLTgIxFO34RHyhLt00EhNXZIaYqDuiG5eYiJAwhHTKHWjoPGzvGMhkPsCNv+LGhRq3/oA7/8YCs1DwJE1Ozjm3vT1eLIVG2/62lpZXVtfWCxvFza3tnd3S3v6djhLFocEjGamWxzRIEUIDBUpoxQpY4EloesOrid98AKVFFN7iOIZOwPqh8AVnaKRuqewijHB6T+rJBLLUpq6EezrqVmekmpmUXbGnoIvEyUmZ5Kh3S19uL+JJACFyybRuO3aMnZQpFFxCVnQTDTHjQ9aHtqEhC0B30ukSGT02So/6kTInRDpVf0+kLNB6HHgmGTAc6HlvIv7ntRP0zzupCOMEIeSzh/xEUozopBnaEwo4yrEhjCthdqV8wBTjaPormhKc+S8vkka1clFxbk7Ltcu8jQI5JEfkhDjkjNTINamTBuHkkTyTV/JmPVkv1rv1MYsuWfnMAfkD6/MHly2a3A==</latexit><latexit sha1_base64="Jty0vPR/k4LebEwcBglCtzJjlVY=">AAACC3icbVDLTgIxFO34RHyhLt00EhNXZIaYqDuiG5eYiJAwhHTKHWjoPGzvGMhkPsCNv+LGhRq3/oA7/8YCs1DwJE1Ozjm3vT1eLIVG2/62lpZXVtfWCxvFza3tnd3S3v6djhLFocEjGamWxzRIEUIDBUpoxQpY4EloesOrid98AKVFFN7iOIZOwPqh8AVnaKRuqewijHB6T+rJBLLUpq6EezrqVmekmpmUXbGnoIvEyUmZ5Kh3S19uL+JJACFyybRuO3aMnZQpFFxCVnQTDTHjQ9aHtqEhC0B30ukSGT02So/6kTInRDpVf0+kLNB6HHgmGTAc6HlvIv7ntRP0zzupCOMEIeSzh/xEUozopBnaEwo4yrEhjCthdqV8wBTjaPormhKc+S8vkka1clFxbk7Ltcu8jQI5JEfkhDjkjNTINamTBuHkkTyTV/JmPVkv1rv1MYsuWfnMAfkD6/MHly2a3A==</latexit><latexit sha1_base64="Jty0vPR/k4LebEwcBglCtzJjlVY=">AAACC3icbVDLTgIxFO34RHyhLt00EhNXZIaYqDuiG5eYiJAwhHTKHWjoPGzvGMhkPsCNv+LGhRq3/oA7/8YCs1DwJE1Ozjm3vT1eLIVG2/62lpZXVtfWCxvFza3tnd3S3v6djhLFocEjGamWxzRIEUIDBUpoxQpY4EloesOrid98AKVFFN7iOIZOwPqh8AVnaKRuqewijHB6T+rJBLLUpq6EezrqVmekmpmUXbGnoIvEyUmZ5Kh3S19uL+JJACFyybRuO3aMnZQpFFxCVnQTDTHjQ9aHtqEhC0B30ukSGT02So/6kTInRDpVf0+kLNB6HHgmGTAc6HlvIv7ntRP0zzupCOMEIeSzh/xEUozopBnaEwo4yrEhjCthdqV8wBTjaPormhKc+S8vkka1clFxbk7Ltcu8jQI5JEfkhDjkjNTINamTBuHkkTyTV/JmPVkv1rv1MYsuWfnMAfkD6/MHly2a3A==</latexit>

0  x2  1
<latexit sha1_base64="xTKhYik1Xv7IY6EGSvo/XP4TmaA=">AAACEXicbZC7TsMwFIadci+3ACOLRYUES5VUSMCGYGEEidBKTVU57kmxcJxgnyCqKM/AwquwMABiZWPjbXAvA7cjWfr0/+fYx3+USWHQ8z6dytT0zOzc/EJ1cWl5ZdVdW780aa45BDyVqW5FzIAUCgIUKKGVaWBJJKEZXZ8M/eYtaCNSdYGDDDoJ6ysRC87QSl13N0S4w9E9RV8DqLLwaCjhht51G2MIhYpxUHbdmlf3RkX/gj+BGpnUWdf9CHspzxNQyCUzpu17GXYKplFwCWU1zA1kjF+zPrQtKpaA6RSjVUq6bZUejVNtj0I6Ur9PFCwxZpBEtjNheGV+e0PxP6+dY3zQKYTKcgTFxw/FuaSY0mE+tCc0cJQDC4xrYXel/IppxtGmWLUh+L+//BeCRv2w7p/v1Y6OJ2nMk02yRXaIT/bJETklZyQgnNyTR/JMXpwH58l5dd7GrRVnMrNBfpTz/gXxeZ3V</latexit><latexit sha1_base64="xTKhYik1Xv7IY6EGSvo/XP4TmaA=">AAACEXicbZC7TsMwFIadci+3ACOLRYUES5VUSMCGYGEEidBKTVU57kmxcJxgnyCqKM/AwquwMABiZWPjbXAvA7cjWfr0/+fYx3+USWHQ8z6dytT0zOzc/EJ1cWl5ZdVdW780aa45BDyVqW5FzIAUCgIUKKGVaWBJJKEZXZ8M/eYtaCNSdYGDDDoJ6ysRC87QSl13N0S4w9E9RV8DqLLwaCjhht51G2MIhYpxUHbdmlf3RkX/gj+BGpnUWdf9CHspzxNQyCUzpu17GXYKplFwCWU1zA1kjF+zPrQtKpaA6RSjVUq6bZUejVNtj0I6Ur9PFCwxZpBEtjNheGV+e0PxP6+dY3zQKYTKcgTFxw/FuaSY0mE+tCc0cJQDC4xrYXel/IppxtGmWLUh+L+//BeCRv2w7p/v1Y6OJ2nMk02yRXaIT/bJETklZyQgnNyTR/JMXpwH58l5dd7GrRVnMrNBfpTz/gXxeZ3V</latexit><latexit sha1_base64="xTKhYik1Xv7IY6EGSvo/XP4TmaA=">AAACEXicbZC7TsMwFIadci+3ACOLRYUES5VUSMCGYGEEidBKTVU57kmxcJxgnyCqKM/AwquwMABiZWPjbXAvA7cjWfr0/+fYx3+USWHQ8z6dytT0zOzc/EJ1cWl5ZdVdW780aa45BDyVqW5FzIAUCgIUKKGVaWBJJKEZXZ8M/eYtaCNSdYGDDDoJ6ysRC87QSl13N0S4w9E9RV8DqLLwaCjhht51G2MIhYpxUHbdmlf3RkX/gj+BGpnUWdf9CHspzxNQyCUzpu17GXYKplFwCWU1zA1kjF+zPrQtKpaA6RSjVUq6bZUejVNtj0I6Ur9PFCwxZpBEtjNheGV+e0PxP6+dY3zQKYTKcgTFxw/FuaSY0mE+tCc0cJQDC4xrYXel/IppxtGmWLUh+L+//BeCRv2w7p/v1Y6OJ2nMk02yRXaIT/bJETklZyQgnNyTR/JMXpwH58l5dd7GrRVnMrNBfpTz/gXxeZ3V</latexit><latexit sha1_base64="xTKhYik1Xv7IY6EGSvo/XP4TmaA=">AAACEXicbZC7TsMwFIadci+3ACOLRYUES5VUSMCGYGEEidBKTVU57kmxcJxgnyCqKM/AwquwMABiZWPjbXAvA7cjWfr0/+fYx3+USWHQ8z6dytT0zOzc/EJ1cWl5ZdVdW780aa45BDyVqW5FzIAUCgIUKKGVaWBJJKEZXZ8M/eYtaCNSdYGDDDoJ6ysRC87QSl13N0S4w9E9RV8DqLLwaCjhht51G2MIhYpxUHbdmlf3RkX/gj+BGpnUWdf9CHspzxNQyCUzpu17GXYKplFwCWU1zA1kjF+zPrQtKpaA6RSjVUq6bZUejVNtj0I6Ur9PFCwxZpBEtjNheGV+e0PxP6+dY3zQKYTKcgTFxw/FuaSY0mE+tCc0cJQDC4xrYXel/IppxtGmWLUh+L+//BeCRv2w7p/v1Y6OJ2nMk02yRXaIT/bJETklZyQgnNyTR/JMXpwH58l5dd7GrRVnMrNBfpTz/gXxeZ3V</latexit>

0  x1  2
<latexit sha1_base64="+Yshw4gzG0TXP8dLpDi9i/luung=">AAACDHicbZDLTgIxFIY7eEO8oS7dNKKJKzJDTNQd0Y1LTBwhAUI65QANnc7YnjGQCS/gxldx40KNWx/AnW9juSwUPEmTL/9/Tnv6B7EUBl3328ksLa+srmXXcxubW9s7+d29OxMlmoPPIxnpWsAMSKHAR4ESarEGFgYSqkH/auxXH0AbEalbHMbQDFlXiY7gDK3Uyh81EAY4uSftagA1Sl3akHBPBy1vCqVRK19wi+6k6CJ4MyiQWVVa+a9GO+JJCAq5ZMbUPTfGZso0Ci5hlGskBmLG+6wLdYuKhWCa6WSLET22Spt2Im2PQjpRf0+kLDRmGAa2M2TYM/PeWPzPqyfYOW+mQsUJguLThzqJpBjRcTS0LTRwlEMLjGthd6W8xzTjaAPM2RC8+S8vgl8qXhS9m9NC+XKWRpYckENyQjxyRsrkmlSITzh5JM/klbw5T86L8+58TFszzmxmn/wp5/MHaE+bTg==</latexit><latexit sha1_base64="+Yshw4gzG0TXP8dLpDi9i/luung=">AAACDHicbZDLTgIxFIY7eEO8oS7dNKKJKzJDTNQd0Y1LTBwhAUI65QANnc7YnjGQCS/gxldx40KNWx/AnW9juSwUPEmTL/9/Tnv6B7EUBl3328ksLa+srmXXcxubW9s7+d29OxMlmoPPIxnpWsAMSKHAR4ESarEGFgYSqkH/auxXH0AbEalbHMbQDFlXiY7gDK3Uyh81EAY4uSftagA1Sl3akHBPBy1vCqVRK19wi+6k6CJ4MyiQWVVa+a9GO+JJCAq5ZMbUPTfGZso0Ci5hlGskBmLG+6wLdYuKhWCa6WSLET22Spt2Im2PQjpRf0+kLDRmGAa2M2TYM/PeWPzPqyfYOW+mQsUJguLThzqJpBjRcTS0LTRwlEMLjGthd6W8xzTjaAPM2RC8+S8vgl8qXhS9m9NC+XKWRpYckENyQjxyRsrkmlSITzh5JM/klbw5T86L8+58TFszzmxmn/wp5/MHaE+bTg==</latexit><latexit sha1_base64="+Yshw4gzG0TXP8dLpDi9i/luung=">AAACDHicbZDLTgIxFIY7eEO8oS7dNKKJKzJDTNQd0Y1LTBwhAUI65QANnc7YnjGQCS/gxldx40KNWx/AnW9juSwUPEmTL/9/Tnv6B7EUBl3328ksLa+srmXXcxubW9s7+d29OxMlmoPPIxnpWsAMSKHAR4ESarEGFgYSqkH/auxXH0AbEalbHMbQDFlXiY7gDK3Uyh81EAY4uSftagA1Sl3akHBPBy1vCqVRK19wi+6k6CJ4MyiQWVVa+a9GO+JJCAq5ZMbUPTfGZso0Ci5hlGskBmLG+6wLdYuKhWCa6WSLET22Spt2Im2PQjpRf0+kLDRmGAa2M2TYM/PeWPzPqyfYOW+mQsUJguLThzqJpBjRcTS0LTRwlEMLjGthd6W8xzTjaAPM2RC8+S8vgl8qXhS9m9NC+XKWRpYckENyQjxyRsrkmlSITzh5JM/klbw5T86L8+58TFszzmxmn/wp5/MHaE+bTg==</latexit><latexit sha1_base64="+Yshw4gzG0TXP8dLpDi9i/luung=">AAACDHicbZDLTgIxFIY7eEO8oS7dNKKJKzJDTNQd0Y1LTBwhAUI65QANnc7YnjGQCS/gxldx40KNWx/AnW9juSwUPEmTL/9/Tnv6B7EUBl3328ksLa+srmXXcxubW9s7+d29OxMlmoPPIxnpWsAMSKHAR4ESarEGFgYSqkH/auxXH0AbEalbHMbQDFlXiY7gDK3Uyh81EAY4uSftagA1Sl3akHBPBy1vCqVRK19wi+6k6CJ4MyiQWVVa+a9GO+JJCAq5ZMbUPTfGZso0Ci5hlGskBmLG+6wLdYuKhWCa6WSLET22Spt2Im2PQjpRf0+kLDRmGAa2M2TYM/PeWPzPqyfYOW+mQsUJguLThzqJpBjRcTS0LTRwlEMLjGthd6W8xzTjaAPM2RC8+S8vgl8qXhS9m9NC+XKWRpYckENyQjxyRsrkmlSITzh5JM/klbw5T86L8+58TFszzmxmn/wp5/MHaE+bTg==</latexit>

_
<latexit sha1_base64="ruNfYladCpZk9C8r32NAd18gof8=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoN6KXjxWcG2hXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5Bqw8GHu/NMDMvSgU31vO+UGVldW19o7pZ29re2d2r7x88mCTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60STm8LvPDJteKLu7TRloSQjxWNOiS2kvvMH9YbX9ObAf4lfkgaUaA/qn/1hQjPJlKWCGNPzvdSGOdGWU8FmtX5mWErohIxYz1FFJDNhPr91hk+cMsRxol0pi+fqz4mcSGOmMnKdktixWfYK8T+vl9n4Msy5SjPLFF0sijOBbYKLx/GQa0atmDpCqObuVkzHRBNqXTw1F4K//PJfEpw1r5r+3XmjdV2mUYUjOIZT8OECWnALbQiAwhie4AVekUTP6A29L1orqJw5hF9AH9+S2o4f</latexit><latexit sha1_base64="ruNfYladCpZk9C8r32NAd18gof8=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoN6KXjxWcG2hXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5Bqw8GHu/NMDMvSgU31vO+UGVldW19o7pZ29re2d2r7x88mCTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60STm8LvPDJteKLu7TRloSQjxWNOiS2kvvMH9YbX9ObAf4lfkgaUaA/qn/1hQjPJlKWCGNPzvdSGOdGWU8FmtX5mWErohIxYz1FFJDNhPr91hk+cMsRxol0pi+fqz4mcSGOmMnKdktixWfYK8T+vl9n4Msy5SjPLFF0sijOBbYKLx/GQa0atmDpCqObuVkzHRBNqXTw1F4K//PJfEpw1r5r+3XmjdV2mUYUjOIZT8OECWnALbQiAwhie4AVekUTP6A29L1orqJw5hF9AH9+S2o4f</latexit><latexit sha1_base64="ruNfYladCpZk9C8r32NAd18gof8=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoN6KXjxWcG2hXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5Bqw8GHu/NMDMvSgU31vO+UGVldW19o7pZ29re2d2r7x88mCTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60STm8LvPDJteKLu7TRloSQjxWNOiS2kvvMH9YbX9ObAf4lfkgaUaA/qn/1hQjPJlKWCGNPzvdSGOdGWU8FmtX5mWErohIxYz1FFJDNhPr91hk+cMsRxol0pi+fqz4mcSGOmMnKdktixWfYK8T+vl9n4Msy5SjPLFF0sijOBbYKLx/GQa0atmDpCqObuVkzHRBNqXTw1F4K//PJfEpw1r5r+3XmjdV2mUYUjOIZT8OECWnALbQiAwhie4AVekUTP6A29L1orqJw5hF9AH9+S2o4f</latexit><latexit sha1_base64="ruNfYladCpZk9C8r32NAd18gof8=">AAAB6nicbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoN6KXjxWcG2hXUo2zbahSXZJskJZ+he8eFDx6i/y5r8x2+5Bqw8GHu/NMDMvSgU31vO+UGVldW19o7pZ29re2d2r7x88mCTTlAU0EYnuRsQwwRULLLeCdVPNiIwE60STm8LvPDJteKLu7TRloSQjxWNOiS2kvvMH9YbX9ObAf4lfkgaUaA/qn/1hQjPJlKWCGNPzvdSGOdGWU8FmtX5mWErohIxYz1FFJDNhPr91hk+cMsRxol0pi+fqz4mcSGOmMnKdktixWfYK8T+vl9n4Msy5SjPLFF0sijOBbYKLx/GQa0atmDpCqObuVkzHRBNqXTw1F4K//PJfEpw1r5r+3XmjdV2mUYUjOIZT8OECWnALbQiAwhie4AVekUTP6A29L1orqJw5hF9AH9+S2o4f</latexit>

¬<latexit sha1_base64="86gGEuUQmJYqRQYo8/T8DWqJKTQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJ+3SzSbsboQS+he8eFDx6i/y5r9x0+ag1QcDj/dmmJkXpoJr47pfTmVldW19o7pZ29re2d2r7x886CRTDH2WiER1Q6pRcIm+4UZgN1VI41BgJ5zcFH7nEZXmibw30xSDmI4kjzijppD6EkeDesNtunOQv8QrSQNKtAf1z/4wYVmM0jBBte55bmqCnCrDmcBZrZ9pTCmb0BH2LJU0Rh3k81tn5MQqQxIlypY0ZK7+nMhprPU0Dm1nTM1YL3uF+J/Xy0x0GeRcpplByRaLokwQk5DicTLkCpkRU0soU9zeStiYKsqMjadmQ/CWX/5L/LPmVdO7O2+0rss0qnAEx3AKHlxAC26hDT4wGMMTvMCrEzvPzpvzvmitOOXMIfyC8/ENdhuODA==</latexit><latexit sha1_base64="86gGEuUQmJYqRQYo8/T8DWqJKTQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJ+3SzSbsboQS+he8eFDx6i/y5r9x0+ag1QcDj/dmmJkXpoJr47pfTmVldW19o7pZ29re2d2r7x886CRTDH2WiER1Q6pRcIm+4UZgN1VI41BgJ5zcFH7nEZXmibw30xSDmI4kjzijppD6EkeDesNtunOQv8QrSQNKtAf1z/4wYVmM0jBBte55bmqCnCrDmcBZrZ9pTCmb0BH2LJU0Rh3k81tn5MQqQxIlypY0ZK7+nMhprPU0Dm1nTM1YL3uF+J/Xy0x0GeRcpplByRaLokwQk5DicTLkCpkRU0soU9zeStiYKsqMjadmQ/CWX/5L/LPmVdO7O2+0rss0qnAEx3AKHlxAC26hDT4wGMMTvMCrEzvPzpvzvmitOOXMIfyC8/ENdhuODA==</latexit><latexit sha1_base64="86gGEuUQmJYqRQYo8/T8DWqJKTQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJ+3SzSbsboQS+he8eFDx6i/y5r9x0+ag1QcDj/dmmJkXpoJr47pfTmVldW19o7pZ29re2d2r7x886CRTDH2WiER1Q6pRcIm+4UZgN1VI41BgJ5zcFH7nEZXmibw30xSDmI4kjzijppD6EkeDesNtunOQv8QrSQNKtAf1z/4wYVmM0jBBte55bmqCnCrDmcBZrZ9pTCmb0BH2LJU0Rh3k81tn5MQqQxIlypY0ZK7+nMhprPU0Dm1nTM1YL3uF+J/Xy0x0GeRcpplByRaLokwQk5DicTLkCpkRU0soU9zeStiYKsqMjadmQ/CWX/5L/LPmVdO7O2+0rss0qnAEx3AKHlxAC26hDT4wGMMTvMCrEzvPzpvzvmitOOXMIfyC8/ENdhuODA==</latexit><latexit sha1_base64="86gGEuUQmJYqRQYo8/T8DWqJKTQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJ+3SzSbsboQS+he8eFDx6i/y5r9x0+ag1QcDj/dmmJkXpoJr47pfTmVldW19o7pZ29re2d2r7x886CRTDH2WiER1Q6pRcIm+4UZgN1VI41BgJ5zcFH7nEZXmibw30xSDmI4kjzijppD6EkeDesNtunOQv8QrSQNKtAf1z/4wYVmM0jBBte55bmqCnCrDmcBZrZ9pTCmb0BH2LJU0Rh3k81tn5MQqQxIlypY0ZK7+nMhprPU0Dm1nTM1YL3uF+J/Xy0x0GeRcpplByRaLokwQk5DicTLkCpkRU0soU9zeStiYKsqMjadmQ/CWX/5L/LPmVdO7O2+0rss0qnAEx3AKHlxAC26hDT4wGMMTvMCrEzvPzpvzvmitOOXMIfyC8/ENdhuODA==</latexit>

)
<latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit>
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x1
<latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit>

x2
<latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit>

2  x2  1
<latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit>

2  x1  1
<latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit>

2 1

1
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x1
<latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit>

x2
<latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit>

2  x2  1
<latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit>

2  x1  1
<latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit>

3  x1  1
<latexit sha1_base64="WkAWC+hW4ojKYu1ASAM0RKvqet8=">AAACD3icbZC7TsMwFIadcivlVmBksagQTFUCSMCGYGEsEqWVmqpy3JPWquME+wRRRX0EFl6FhQEQKysbb4N7GaDlSJY+/f859vEfJFIYdN1vJzc3v7C4lF8urKyurW8UN7duTZxqDlUey1jXA2ZACgVVFCihnmhgUSChFvQuh37tHrQRsbrBfgLNiHWUCAVnaKVWcd9HeMDRPZmG9iA7or6EO/rQ8sbgCxVif9AqltyyOyo6C94ESmRSlVbxy2/HPI1AIZfMmIbnJtjMmEbBJQwKfmogYbzHOtCwqFgEppmNFhnQPau0aRhrexTSkfp7ImORMf0osJ0Rw66Z9obif14jxfC0mQmVpAiKjx8KU0kxpsN0aFto4Cj7FhjXwu5KeZdpxtFmWLAheNNfnoXqYfms7F0fl84vJmnkyQ7ZJQfEIyfknFyRCqkSTh7JM3klb86T8+K8Ox/j1pwzmdkmf8r5/AFFUZzt</latexit><latexit sha1_base64="WkAWC+hW4ojKYu1ASAM0RKvqet8=">AAACD3icbZC7TsMwFIadcivlVmBksagQTFUCSMCGYGEsEqWVmqpy3JPWquME+wRRRX0EFl6FhQEQKysbb4N7GaDlSJY+/f859vEfJFIYdN1vJzc3v7C4lF8urKyurW8UN7duTZxqDlUey1jXA2ZACgVVFCihnmhgUSChFvQuh37tHrQRsbrBfgLNiHWUCAVnaKVWcd9HeMDRPZmG9iA7or6EO/rQ8sbgCxVif9AqltyyOyo6C94ESmRSlVbxy2/HPI1AIZfMmIbnJtjMmEbBJQwKfmogYbzHOtCwqFgEppmNFhnQPau0aRhrexTSkfp7ImORMf0osJ0Rw66Z9obif14jxfC0mQmVpAiKjx8KU0kxpsN0aFto4Cj7FhjXwu5KeZdpxtFmWLAheNNfnoXqYfms7F0fl84vJmnkyQ7ZJQfEIyfknFyRCqkSTh7JM3klb86T8+K8Ox/j1pwzmdkmf8r5/AFFUZzt</latexit><latexit sha1_base64="WkAWC+hW4ojKYu1ASAM0RKvqet8=">AAACD3icbZC7TsMwFIadcivlVmBksagQTFUCSMCGYGEsEqWVmqpy3JPWquME+wRRRX0EFl6FhQEQKysbb4N7GaDlSJY+/f859vEfJFIYdN1vJzc3v7C4lF8urKyurW8UN7duTZxqDlUey1jXA2ZACgVVFCihnmhgUSChFvQuh37tHrQRsbrBfgLNiHWUCAVnaKVWcd9HeMDRPZmG9iA7or6EO/rQ8sbgCxVif9AqltyyOyo6C94ESmRSlVbxy2/HPI1AIZfMmIbnJtjMmEbBJQwKfmogYbzHOtCwqFgEppmNFhnQPau0aRhrexTSkfp7ImORMf0osJ0Rw66Z9obif14jxfC0mQmVpAiKjx8KU0kxpsN0aFto4Cj7FhjXwu5KeZdpxtFmWLAheNNfnoXqYfms7F0fl84vJmnkyQ7ZJQfEIyfknFyRCqkSTh7JM3klb86T8+K8Ox/j1pwzmdkmf8r5/AFFUZzt</latexit><latexit sha1_base64="WkAWC+hW4ojKYu1ASAM0RKvqet8=">AAACD3icbZC7TsMwFIadcivlVmBksagQTFUCSMCGYGEsEqWVmqpy3JPWquME+wRRRX0EFl6FhQEQKysbb4N7GaDlSJY+/f859vEfJFIYdN1vJzc3v7C4lF8urKyurW8UN7duTZxqDlUey1jXA2ZACgVVFCihnmhgUSChFvQuh37tHrQRsbrBfgLNiHWUCAVnaKVWcd9HeMDRPZmG9iA7or6EO/rQ8sbgCxVif9AqltyyOyo6C94ESmRSlVbxy2/HPI1AIZfMmIbnJtjMmEbBJQwKfmogYbzHOtCwqFgEppmNFhnQPau0aRhrexTSkfp7ImORMf0osJ0Rw66Z9obif14jxfC0mQmVpAiKjx8KU0kxpsN0aFto4Cj7FhjXwu5KeZdpxtFmWLAheNNfnoXqYfms7F0fl84vJmnkyQ7ZJQfEIyfknFyRCqkSTh7JM3klb86T8+K8Ox/j1pwzmdkmf8r5/AFFUZzt</latexit>

1  x2  1
<latexit sha1_base64="8GaJx/Cks/3K0IFWyayeSkbV5kw=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLHwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ6+c7A==</latexit><latexit sha1_base64="8GaJx/Cks/3K0IFWyayeSkbV5kw=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLHwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ6+c7A==</latexit><latexit sha1_base64="8GaJx/Cks/3K0IFWyayeSkbV5kw=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLHwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ6+c7A==</latexit><latexit sha1_base64="8GaJx/Cks/3K0IFWyayeSkbV5kw=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLHwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ6+c7A==</latexit>

)
<latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit>

2 1

1
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x1
<latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit>

x2
<latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit>

2  x2  1
<latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit><latexit sha1_base64="IKoDDeEqfrhCUX+cqRMrVaWlc+o=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBSMCGYGEsEqWVmqpy3BuwcJxg3yCqqI/AwquwMABiZWXjbXDTDFC4kqVP59xrX58wlcKg5305U9Mzs3PzlYXq4tLyyqq7tn5pkkxzaPJEJrodMgNSKGiiQAntVAOLQwmt8OZ05LfuQBuRqAscpNCN2ZUSkeAMrdRzdwKEeyzuyTX0h/keDSTc0vteCYFQEQ6GPbfm1b2i6F/wS6iRsho99zPoJzyLQSGXzJiO76XYzZlGwSUMq0FmIGX8hl1Bx6JiMZhuXiwypNtW6dMo0fYopIX6cyJnsTGDOLSdMcNrM+mNxP+8TobRYTcXKs0QFB8/FGWSYkJH6dC+0MBRDiwwroXdlfJrphlHm2HVhuBPfvkvNPfqR3X/fL92fFKmUSGbZIvsEp8ckGNyRhqkSTh5IE/khbw6j86z8+a8j1unnHJmg/wq5+MbRUic7Q==</latexit>

2  x1  1
<latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit><latexit sha1_base64="2wujVJBLsqRW3htVmJAURjSe4RU=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLBo0lHBL+11/DKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ7ic7A==</latexit>

3  x1  1
<latexit sha1_base64="WkAWC+hW4ojKYu1ASAM0RKvqet8=">AAACD3icbZC7TsMwFIadcivlVmBksagQTFUCSMCGYGEsEqWVmqpy3JPWquME+wRRRX0EFl6FhQEQKysbb4N7GaDlSJY+/f859vEfJFIYdN1vJzc3v7C4lF8urKyurW8UN7duTZxqDlUey1jXA2ZACgVVFCihnmhgUSChFvQuh37tHrQRsbrBfgLNiHWUCAVnaKVWcd9HeMDRPZmG9iA7or6EO/rQ8sbgCxVif9AqltyyOyo6C94ESmRSlVbxy2/HPI1AIZfMmIbnJtjMmEbBJQwKfmogYbzHOtCwqFgEppmNFhnQPau0aRhrexTSkfp7ImORMf0osJ0Rw66Z9obif14jxfC0mQmVpAiKjx8KU0kxpsN0aFto4Cj7FhjXwu5KeZdpxtFmWLAheNNfnoXqYfms7F0fl84vJmnkyQ7ZJQfEIyfknFyRCqkSTh7JM3klb86T8+K8Ox/j1pwzmdkmf8r5/AFFUZzt</latexit><latexit sha1_base64="WkAWC+hW4ojKYu1ASAM0RKvqet8=">AAACD3icbZC7TsMwFIadcivlVmBksagQTFUCSMCGYGEsEqWVmqpy3JPWquME+wRRRX0EFl6FhQEQKysbb4N7GaDlSJY+/f859vEfJFIYdN1vJzc3v7C4lF8urKyurW8UN7duTZxqDlUey1jXA2ZACgVVFCihnmhgUSChFvQuh37tHrQRsbrBfgLNiHWUCAVnaKVWcd9HeMDRPZmG9iA7or6EO/rQ8sbgCxVif9AqltyyOyo6C94ESmRSlVbxy2/HPI1AIZfMmIbnJtjMmEbBJQwKfmogYbzHOtCwqFgEppmNFhnQPau0aRhrexTSkfp7ImORMf0osJ0Rw66Z9obif14jxfC0mQmVpAiKjx8KU0kxpsN0aFto4Cj7FhjXwu5KeZdpxtFmWLAheNNfnoXqYfms7F0fl84vJmnkyQ7ZJQfEIyfknFyRCqkSTh7JM3klb86T8+K8Ox/j1pwzmdkmf8r5/AFFUZzt</latexit><latexit sha1_base64="WkAWC+hW4ojKYu1ASAM0RKvqet8=">AAACD3icbZC7TsMwFIadcivlVmBksagQTFUCSMCGYGEsEqWVmqpy3JPWquME+wRRRX0EFl6FhQEQKysbb4N7GaDlSJY+/f859vEfJFIYdN1vJzc3v7C4lF8urKyurW8UN7duTZxqDlUey1jXA2ZACgVVFCihnmhgUSChFvQuh37tHrQRsbrBfgLNiHWUCAVnaKVWcd9HeMDRPZmG9iA7or6EO/rQ8sbgCxVif9AqltyyOyo6C94ESmRSlVbxy2/HPI1AIZfMmIbnJtjMmEbBJQwKfmogYbzHOtCwqFgEppmNFhnQPau0aRhrexTSkfp7ImORMf0osJ0Rw66Z9obif14jxfC0mQmVpAiKjx8KU0kxpsN0aFto4Cj7FhjXwu5KeZdpxtFmWLAheNNfnoXqYfms7F0fl84vJmnkyQ7ZJQfEIyfknFyRCqkSTh7JM3klb86T8+K8Ox/j1pwzmdkmf8r5/AFFUZzt</latexit><latexit sha1_base64="WkAWC+hW4ojKYu1ASAM0RKvqet8=">AAACD3icbZC7TsMwFIadcivlVmBksagQTFUCSMCGYGEsEqWVmqpy3JPWquME+wRRRX0EFl6FhQEQKysbb4N7GaDlSJY+/f859vEfJFIYdN1vJzc3v7C4lF8urKyurW8UN7duTZxqDlUey1jXA2ZACgVVFCihnmhgUSChFvQuh37tHrQRsbrBfgLNiHWUCAVnaKVWcd9HeMDRPZmG9iA7or6EO/rQ8sbgCxVif9AqltyyOyo6C94ESmRSlVbxy2/HPI1AIZfMmIbnJtjMmEbBJQwKfmogYbzHOtCwqFgEppmNFhnQPau0aRhrexTSkfp7ImORMf0osJ0Rw66Z9obif14jxfC0mQmVpAiKjx8KU0kxpsN0aFto4Cj7FhjXwu5KeZdpxtFmWLAheNNfnoXqYfms7F0fl84vJmnkyQ7ZJQfEIyfknFyRCqkSTh7JM3klb86T8+K8Ox/j1pwzmdkmf8r5/AFFUZzt</latexit>

1  x2  1
<latexit sha1_base64="8GaJx/Cks/3K0IFWyayeSkbV5kw=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLHwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ6+c7A==</latexit><latexit sha1_base64="8GaJx/Cks/3K0IFWyayeSkbV5kw=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLHwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ6+c7A==</latexit><latexit sha1_base64="8GaJx/Cks/3K0IFWyayeSkbV5kw=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLHwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ6+c7A==</latexit><latexit sha1_base64="8GaJx/Cks/3K0IFWyayeSkbV5kw=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLHwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQ6+c7A==</latexit>

)
<latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit>

4  x1  1
<latexit sha1_base64="hjMoN0R1wqqRrm1WnjLpw3Zu9+Q=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBlYANwcJYJEorNVXluDdg4TjBvkFUUR+BhVdhYQDEysrG2+C2GaDlSpY+nXOvfX3CVAqDnvftzMzOzS8slpbKyyura+vuxuaVSTLNocETmehWyAxIoaCBAiW0Ug0sDiU0w9uzod+8B21Eoi6xn0InZtdKRIIztFLX3QsQHnB0T66hN8hrNJBwRx+6/hgCoSLsD7puxat6o6LT4BdQIUXVu+5X0Et4FoNCLpkxbd9LsZMzjYJLGJSDzEDK+C27hrZFxWIwnXy0yIDuWqVHo0Tbo5CO1N8TOYuN6ceh7YwZ3phJbyj+57UzjI46uVBphqD4+KEokxQTOkyH9oQGjrJvgXEt7K6U3zDNONoMyzYEf/LL09A4qB5X/Yta5eS0SKNEtskO2Sc+OSQn5JzUSYNw8kieySt5c56cF+fd+Ri3zjjFzBb5U87nD0bqnO4=</latexit><latexit sha1_base64="hjMoN0R1wqqRrm1WnjLpw3Zu9+Q=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBlYANwcJYJEorNVXluDdg4TjBvkFUUR+BhVdhYQDEysrG2+C2GaDlSpY+nXOvfX3CVAqDnvftzMzOzS8slpbKyyura+vuxuaVSTLNocETmehWyAxIoaCBAiW0Ug0sDiU0w9uzod+8B21Eoi6xn0InZtdKRIIztFLX3QsQHnB0T66hN8hrNJBwRx+6/hgCoSLsD7puxat6o6LT4BdQIUXVu+5X0Et4FoNCLpkxbd9LsZMzjYJLGJSDzEDK+C27hrZFxWIwnXy0yIDuWqVHo0Tbo5CO1N8TOYuN6ceh7YwZ3phJbyj+57UzjI46uVBphqD4+KEokxQTOkyH9oQGjrJvgXEt7K6U3zDNONoMyzYEf/LL09A4qB5X/Yta5eS0SKNEtskO2Sc+OSQn5JzUSYNw8kieySt5c56cF+fd+Ri3zjjFzBb5U87nD0bqnO4=</latexit><latexit sha1_base64="hjMoN0R1wqqRrm1WnjLpw3Zu9+Q=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBlYANwcJYJEorNVXluDdg4TjBvkFUUR+BhVdhYQDEysrG2+C2GaDlSpY+nXOvfX3CVAqDnvftzMzOzS8slpbKyyura+vuxuaVSTLNocETmehWyAxIoaCBAiW0Ug0sDiU0w9uzod+8B21Eoi6xn0InZtdKRIIztFLX3QsQHnB0T66hN8hrNJBwRx+6/hgCoSLsD7puxat6o6LT4BdQIUXVu+5X0Et4FoNCLpkxbd9LsZMzjYJLGJSDzEDK+C27hrZFxWIwnXy0yIDuWqVHo0Tbo5CO1N8TOYuN6ceh7YwZ3phJbyj+57UzjI46uVBphqD4+KEokxQTOkyH9oQGjrJvgXEt7K6U3zDNONoMyzYEf/LL09A4qB5X/Yta5eS0SKNEtskO2Sc+OSQn5JzUSYNw8kieySt5c56cF+fd+Ri3zjjFzBb5U87nD0bqnO4=</latexit><latexit sha1_base64="hjMoN0R1wqqRrm1WnjLpw3Zu9+Q=">AAACD3icbZC9TsMwFIUdfkv5CzCyWFQIpipBlYANwcJYJEorNVXluDdg4TjBvkFUUR+BhVdhYQDEysrG2+C2GaDlSpY+nXOvfX3CVAqDnvftzMzOzS8slpbKyyura+vuxuaVSTLNocETmehWyAxIoaCBAiW0Ug0sDiU0w9uzod+8B21Eoi6xn0InZtdKRIIztFLX3QsQHnB0T66hN8hrNJBwRx+6/hgCoSLsD7puxat6o6LT4BdQIUXVu+5X0Et4FoNCLpkxbd9LsZMzjYJLGJSDzEDK+C27hrZFxWIwnXy0yIDuWqVHo0Tbo5CO1N8TOYuN6ceh7YwZ3phJbyj+57UzjI46uVBphqD4+KEokxQTOkyH9oQGjrJvgXEt7K6U3zDNONoMyzYEf/LL09A4qB5X/Yta5eS0SKNEtskO2Sc+OSQn5JzUSYNw8kieySt5c56cF+fd+Ri3zjjFzBb5U87nD0bqnO4=</latexit>

0  x2  1
<latexit sha1_base64="QlmAbyjubVazSYd9dhYRjRv3rM0=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLDwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQhac6w==</latexit><latexit sha1_base64="QlmAbyjubVazSYd9dhYRjRv3rM0=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLDwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQhac6w==</latexit><latexit sha1_base64="QlmAbyjubVazSYd9dhYRjRv3rM0=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLDwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQhac6w==</latexit><latexit sha1_base64="QlmAbyjubVazSYd9dhYRjRv3rM0=">AAACD3icbZC7TsMwFIadci+3ACOLRYVgqpIKCdgQLIxFIhSpqSrHPQELxwn2CWoV5RFYeBUWBkCsrGy8De5l4HYkS5/+/xz7+I8yKQx63qdTmZqemZ2bX6guLi2vrLpr6xcmzTWHgKcy1ZcRMyCFggAFSrjMNLAkktCKbk6GfusOtBGpOsdBBp2EXSkRC87QSl13J0To4+ieQkOvLDwaSril/W5jDKFQMQ7Krlvz6t6o6F/wJ1Ajk2p23Y+wl/I8AYVcMmPavpdhp2AaBZdQVsPcQMb4DbuCtkXFEjCdYrRISbet0qNxqu1RSEfq94mCJcYMksh2JgyvzW9vKP7ntXOMDzqFUFmOoPj4oTiXFFM6TIf2hAaOcmCBcS3srpRfM8042gyrNgT/95f/QtCoH9b9s73a0fEkjXmySbbILvHJPjkip6RJAsLJPXkkz+TFeXCenFfnbdxacSYzG+RHOe9fQhac6w==</latexit>

)
<latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit><latexit sha1_base64="apOjzIa4RvBwcVe1EmrYuZsBwiw=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMVYwttKJvtpl26yYbdiVJCf4YXDype/Tfe/Ddu2xy09cHA470ZZuaFqRQGXffbWVpeWV1bL22UN7e2d3Yre/sPRmWacZ8pqXQrpIZLkXAfBUreSjWncSh5MxxeT/zmI9dGqOQeRykPYtpPRCQYRSu1O3eiP0CqtXrqVqpuzZ2CLBKvIFUo0OhWvjo9xbKYJ8gkNabtuSkGOdUomOTjciczPKVsSPu8bWlCY26CfHrymBxbpUcipW0lSKbq74mcxsaM4tB2xhQHZt6biP957QyjiyAXSZohT9hsUZRJgopM/ic9oTlDObKEMi3srYQNqKYMbUplG4I3//Ii8U9rlzXv9qxavyrSKMEhHMEJeHAOdbiBBvjAQMEzvMKbg86L8+58zFqXnGLmAP7A+fwB+1uRQQ==</latexit>

2 1

1



Counting Constraints

• Counting constraints represent possibly infinite sets of 
configurations


• Counting constraints are closed under Boolean combinations 

• The counting constraint representation is closed under 
reachability i.e. post* of a counting set is a counting set 
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This is the fundamental property for counting constraints 

and it is not true in the general population protocol framework



Counting Constraints

The counting constraint representation is not closed under 
reachability in the general population protocol framework 

23
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transition and with no agents in state

 3 and 4 in the initial configurations
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2

1 3

4

Consider a protocol with a unique 

transition and with no agents in state

 3 and 4 in the initial configurations

(n1, n2, 0, 0)
<latexit sha1_base64="J/yowfO99VufglGFYSo/npPyDkQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahQilJEdRb0YvHCsYW2hA22027dLOJu5tCCf0dXjyoePXPePPfuG1z0NYHA4/3ZpiZFyScKW3b31ZhbX1jc6u4XdrZ3ds/KB8ePao4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORrczvz2mUrFYPOhJQr0IDwQLGcHaSF5V+E5N+I2aXbPP/XLFrttzoFXi5KQCOVp++avXj0kaUaEJx0p1HTvRXoalZoTTaamXKppgMsID2jVU4IgqL5sfPUVnRumjMJamhEZz9fdEhiOlJlFgOiOsh2rZm4n/ed1Uh1dexkSSairIYlGYcqRjNEsA9ZmkRPOJIZhIZm5FZIglJtrkVDIhOMsvrxK3Ub+uO/cXleZNnkYRTuAUquDAJTThDlrgAoEneIZXeLPG1ov1bn0sWgtWPnMMf2B9/gBEtpAC</latexit><latexit sha1_base64="J/yowfO99VufglGFYSo/npPyDkQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahQilJEdRb0YvHCsYW2hA22027dLOJu5tCCf0dXjyoePXPePPfuG1z0NYHA4/3ZpiZFyScKW3b31ZhbX1jc6u4XdrZ3ds/KB8ePao4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORrczvz2mUrFYPOhJQr0IDwQLGcHaSF5V+E5N+I2aXbPP/XLFrttzoFXi5KQCOVp++avXj0kaUaEJx0p1HTvRXoalZoTTaamXKppgMsID2jVU4IgqL5sfPUVnRumjMJamhEZz9fdEhiOlJlFgOiOsh2rZm4n/ed1Uh1dexkSSairIYlGYcqRjNEsA9ZmkRPOJIZhIZm5FZIglJtrkVDIhOMsvrxK3Ub+uO/cXleZNnkYRTuAUquDAJTThDlrgAoEneIZXeLPG1ov1bn0sWgtWPnMMf2B9/gBEtpAC</latexit><latexit sha1_base64="J/yowfO99VufglGFYSo/npPyDkQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahQilJEdRb0YvHCsYW2hA22027dLOJu5tCCf0dXjyoePXPePPfuG1z0NYHA4/3ZpiZFyScKW3b31ZhbX1jc6u4XdrZ3ds/KB8ePao4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORrczvz2mUrFYPOhJQr0IDwQLGcHaSF5V+E5N+I2aXbPP/XLFrttzoFXi5KQCOVp++avXj0kaUaEJx0p1HTvRXoalZoTTaamXKppgMsID2jVU4IgqL5sfPUVnRumjMJamhEZz9fdEhiOlJlFgOiOsh2rZm4n/ed1Uh1dexkSSairIYlGYcqRjNEsA9ZmkRPOJIZhIZm5FZIglJtrkVDIhOMsvrxK3Ub+uO/cXleZNnkYRTuAUquDAJTThDlrgAoEneIZXeLPG1ov1bn0sWgtWPnMMf2B9/gBEtpAC</latexit><latexit sha1_base64="J/yowfO99VufglGFYSo/npPyDkQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahQilJEdRb0YvHCsYW2hA22027dLOJu5tCCf0dXjyoePXPePPfuG1z0NYHA4/3ZpiZFyScKW3b31ZhbX1jc6u4XdrZ3ds/KB8ePao4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORrczvz2mUrFYPOhJQr0IDwQLGcHaSF5V+E5N+I2aXbPP/XLFrttzoFXi5KQCOVp++avXj0kaUaEJx0p1HTvRXoalZoTTaamXKppgMsID2jVU4IgqL5sfPUVnRumjMJamhEZz9fdEhiOlJlFgOiOsh2rZm4n/ed1Uh1dexkSSairIYlGYcqRjNEsA9ZmkRPOJIZhIZm5FZIglJtrkVDIhOMsvrxK3Ub+uO/cXleZNnkYRTuAUquDAJTThDlrgAoEneIZXeLPG1ov1bn0sWgtWPnMMf2B9/gBEtpAC</latexit>

I =
<latexit sha1_base64="TMVZCW68PGKWAgMbcYnwBbHUpGA=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnoQil70VsG1hXYp2TTbhmaTNckWytLf4cWDilf/jDf/jdl2D1odCAwz7/EmEyacaeO6X05paXllda28XtnY3Nreqe7uPWiZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6Dr3W2OqNJPi3kwSGsR4IFjECDZWCroxNkOCeXY7RZe9as2tuzOgv8QrSA0KNHvVz25fkjSmwhCOte54bmKCDCvDCKfTSjfVNMFkhAe0Y6nAMdVBNgs9RUdW6aNIKvuEQTP150aGY60ncWgn85B60cvF/7xOaqLzIGMiSQ0VZH4oSjkyEuUNoD5TlBg+sQQTxWxWRIZYYWJsTxVbgrf45b/EP6lf1L2701rjqmijDAdwCMfgwRk04Aaa4AOBR3iCF3h1xs6z8+a8z0dLTrGzD7/gfHwDxmiRpA==</latexit><latexit sha1_base64="TMVZCW68PGKWAgMbcYnwBbHUpGA=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnoQil70VsG1hXYp2TTbhmaTNckWytLf4cWDilf/jDf/jdl2D1odCAwz7/EmEyacaeO6X05paXllda28XtnY3Nreqe7uPWiZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6Dr3W2OqNJPi3kwSGsR4IFjECDZWCroxNkOCeXY7RZe9as2tuzOgv8QrSA0KNHvVz25fkjSmwhCOte54bmKCDCvDCKfTSjfVNMFkhAe0Y6nAMdVBNgs9RUdW6aNIKvuEQTP150aGY60ncWgn85B60cvF/7xOaqLzIGMiSQ0VZH4oSjkyEuUNoD5TlBg+sQQTxWxWRIZYYWJsTxVbgrf45b/EP6lf1L2701rjqmijDAdwCMfgwRk04Aaa4AOBR3iCF3h1xs6z8+a8z0dLTrGzD7/gfHwDxmiRpA==</latexit><latexit sha1_base64="TMVZCW68PGKWAgMbcYnwBbHUpGA=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnoQil70VsG1hXYp2TTbhmaTNckWytLf4cWDilf/jDf/jdl2D1odCAwz7/EmEyacaeO6X05paXllda28XtnY3Nreqe7uPWiZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6Dr3W2OqNJPi3kwSGsR4IFjECDZWCroxNkOCeXY7RZe9as2tuzOgv8QrSA0KNHvVz25fkjSmwhCOte54bmKCDCvDCKfTSjfVNMFkhAe0Y6nAMdVBNgs9RUdW6aNIKvuEQTP150aGY60ncWgn85B60cvF/7xOaqLzIGMiSQ0VZH4oSjkyEuUNoD5TlBg+sQQTxWxWRIZYYWJsTxVbgrf45b/EP6lf1L2701rjqmijDAdwCMfgwRk04Aaa4AOBR3iCF3h1xs6z8+a8z0dLTrGzD7/gfHwDxmiRpA==</latexit><latexit sha1_base64="TMVZCW68PGKWAgMbcYnwBbHUpGA=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnoQil70VsG1hXYp2TTbhmaTNckWytLf4cWDilf/jDf/jdl2D1odCAwz7/EmEyacaeO6X05paXllda28XtnY3Nreqe7uPWiZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6Dr3W2OqNJPi3kwSGsR4IFjECDZWCroxNkOCeXY7RZe9as2tuzOgv8QrSA0KNHvVz25fkjSmwhCOte54bmKCDCvDCKfTSjfVNMFkhAe0Y6nAMdVBNgs9RUdW6aNIKvuEQTP150aGY60ncWgn85B60cvF/7xOaqLzIGMiSQ0VZH4oSjkyEuUNoD5TlBg+sQQTxWxWRIZYYWJsTxVbgrf45b/EP6lf1L2701rjqmijDAdwCMfgwRk04Aaa4AOBR3iCF3h1xs6z8+a8z0dLTrGzD7/gfHwDxmiRpA==</latexit>

configurations of the form

post⇤(I) =
<latexit sha1_base64="y9RQExK4P/4wmkRpkCxvlvi1HyQ=">AAAB/nicbVDNSgMxGMzWv1r/VgUvXoJFqB7KrgjqQSh60VsF1xbatWTTbBuaTZYkK5S1B1/FiwcVrz6HN9/GbLsHbR0IDDPfxzeZIGZUacf5tgpz8wuLS8Xl0srq2vqGvbl1p0QiMfGwYEI2A6QIo5x4mmpGmrEkKAoYaQSDy8xvPBCpqOC3ehgTP0I9TkOKkTZSx96JhdL3h5V2hHQfI5Zejw7gOezYZafqjAFniZuTMshR79hf7a7ASUS4xgwp1XKdWPspkppiRkaldqJIjPAA9UjLUI4iovx0nH8E943ShaGQ5nENx+rvjRRFSg2jwExmMdW0l4n/ea1Eh6d+SnmcaMLx5FCYMKgFzMqAXSoJ1mxoCMKSmqwQ95FEWJvKSqYEd/rLs8Q7qp5V3Zvjcu0ib6MIdsEeqAAXnIAauAJ14AEMHsEzeAVv1pP1Yr1bH5PRgpXvbIM/sD5/AOqSlO4=</latexit><latexit sha1_base64="y9RQExK4P/4wmkRpkCxvlvi1HyQ=">AAAB/nicbVDNSgMxGMzWv1r/VgUvXoJFqB7KrgjqQSh60VsF1xbatWTTbBuaTZYkK5S1B1/FiwcVrz6HN9/GbLsHbR0IDDPfxzeZIGZUacf5tgpz8wuLS8Xl0srq2vqGvbl1p0QiMfGwYEI2A6QIo5x4mmpGmrEkKAoYaQSDy8xvPBCpqOC3ehgTP0I9TkOKkTZSx96JhdL3h5V2hHQfI5Zejw7gOezYZafqjAFniZuTMshR79hf7a7ASUS4xgwp1XKdWPspkppiRkaldqJIjPAA9UjLUI4iovx0nH8E943ShaGQ5nENx+rvjRRFSg2jwExmMdW0l4n/ea1Eh6d+SnmcaMLx5FCYMKgFzMqAXSoJ1mxoCMKSmqwQ95FEWJvKSqYEd/rLs8Q7qp5V3Zvjcu0ib6MIdsEeqAAXnIAauAJ14AEMHsEzeAVv1pP1Yr1bH5PRgpXvbIM/sD5/AOqSlO4=</latexit><latexit sha1_base64="y9RQExK4P/4wmkRpkCxvlvi1HyQ=">AAAB/nicbVDNSgMxGMzWv1r/VgUvXoJFqB7KrgjqQSh60VsF1xbatWTTbBuaTZYkK5S1B1/FiwcVrz6HN9/GbLsHbR0IDDPfxzeZIGZUacf5tgpz8wuLS8Xl0srq2vqGvbl1p0QiMfGwYEI2A6QIo5x4mmpGmrEkKAoYaQSDy8xvPBCpqOC3ehgTP0I9TkOKkTZSx96JhdL3h5V2hHQfI5Zejw7gOezYZafqjAFniZuTMshR79hf7a7ASUS4xgwp1XKdWPspkppiRkaldqJIjPAA9UjLUI4iovx0nH8E943ShaGQ5nENx+rvjRRFSg2jwExmMdW0l4n/ea1Eh6d+SnmcaMLx5FCYMKgFzMqAXSoJ1mxoCMKSmqwQ95FEWJvKSqYEd/rLs8Q7qp5V3Zvjcu0ib6MIdsEeqAAXnIAauAJ14AEMHsEzeAVv1pP1Yr1bH5PRgpXvbIM/sD5/AOqSlO4=</latexit><latexit sha1_base64="y9RQExK4P/4wmkRpkCxvlvi1HyQ=">AAAB/nicbVDNSgMxGMzWv1r/VgUvXoJFqB7KrgjqQSh60VsF1xbatWTTbBuaTZYkK5S1B1/FiwcVrz6HN9/GbLsHbR0IDDPfxzeZIGZUacf5tgpz8wuLS8Xl0srq2vqGvbl1p0QiMfGwYEI2A6QIo5x4mmpGmrEkKAoYaQSDy8xvPBCpqOC3ehgTP0I9TkOKkTZSx96JhdL3h5V2hHQfI5Zejw7gOezYZafqjAFniZuTMshR79hf7a7ASUS4xgwp1XKdWPspkppiRkaldqJIjPAA9UjLUI4iovx0nH8E943ShaGQ5nENx+rvjRRFSg2jwExmMdW0l4n/ea1Eh6d+SnmcaMLx5FCYMKgFzMqAXSoJ1mxoCMKSmqwQ95FEWJvKSqYEd/rLs8Q7qp5V3Zvjcu0ib6MIdsEeqAAXnIAauAJ14AEMHsEzeAVv1pP1Yr1bH5PRgpXvbIM/sD5/AOqSlO4=</latexit>

(n0
1, n

0
2, n, n)

<latexit sha1_base64="ekTc6RjbC1WJa4dE8zfERsuzzAw=">AAAB93icbVBNS8NAEJ34WetHox69LBaxQilJEdRb0YvHCsYW2hA22027dLMJuxuhlv4SLx5UvPpXvPlv3LY5aOuDGR7vzbCzL0w5U9pxvq2V1bX1jc3CVnF7Z3evZO8fPKgkk4R6JOGJbIdYUc4E9TTTnLZTSXEcctoKhzdTv/VIpWKJuNejlPox7gsWMYK1kQK7VBGBe1oVQd20qjgL7LJTc2ZAy8TNSRlyNAP7q9tLSBZToQnHSnVcJ9X+GEvNCKeTYjdTNMVkiPu0Y6jAMVX+eHb4BJ0YpYeiRJoSGs3U3xtjHCs1ikMzGWM9UIveVPzP62Q6uvTHTKSZpoLMH4oyjnSCpimgHpOUaD4yBBPJzK2IDLDERJusiiYEd/HLy8Sr165q7t15uXGdp1GAIziGCrhwAQ24hSZ4QCCDZ3iFN+vJerHerY/56IqV7xzCH1ifPz54kRE=</latexit><latexit sha1_base64="ekTc6RjbC1WJa4dE8zfERsuzzAw=">AAAB93icbVBNS8NAEJ34WetHox69LBaxQilJEdRb0YvHCsYW2hA22027dLMJuxuhlv4SLx5UvPpXvPlv3LY5aOuDGR7vzbCzL0w5U9pxvq2V1bX1jc3CVnF7Z3evZO8fPKgkk4R6JOGJbIdYUc4E9TTTnLZTSXEcctoKhzdTv/VIpWKJuNejlPox7gsWMYK1kQK7VBGBe1oVQd20qjgL7LJTc2ZAy8TNSRlyNAP7q9tLSBZToQnHSnVcJ9X+GEvNCKeTYjdTNMVkiPu0Y6jAMVX+eHb4BJ0YpYeiRJoSGs3U3xtjHCs1ikMzGWM9UIveVPzP62Q6uvTHTKSZpoLMH4oyjnSCpimgHpOUaD4yBBPJzK2IDLDERJusiiYEd/HLy8Sr165q7t15uXGdp1GAIziGCrhwAQ24hSZ4QCCDZ3iFN+vJerHerY/56IqV7xzCH1ifPz54kRE=</latexit><latexit sha1_base64="ekTc6RjbC1WJa4dE8zfERsuzzAw=">AAAB93icbVBNS8NAEJ34WetHox69LBaxQilJEdRb0YvHCsYW2hA22027dLMJuxuhlv4SLx5UvPpXvPlv3LY5aOuDGR7vzbCzL0w5U9pxvq2V1bX1jc3CVnF7Z3evZO8fPKgkk4R6JOGJbIdYUc4E9TTTnLZTSXEcctoKhzdTv/VIpWKJuNejlPox7gsWMYK1kQK7VBGBe1oVQd20qjgL7LJTc2ZAy8TNSRlyNAP7q9tLSBZToQnHSnVcJ9X+GEvNCKeTYjdTNMVkiPu0Y6jAMVX+eHb4BJ0YpYeiRJoSGs3U3xtjHCs1ikMzGWM9UIveVPzP62Q6uvTHTKSZpoLMH4oyjnSCpimgHpOUaD4yBBPJzK2IDLDERJusiiYEd/HLy8Sr165q7t15uXGdp1GAIziGCrhwAQ24hSZ4QCCDZ3iFN+vJerHerY/56IqV7xzCH1ifPz54kRE=</latexit><latexit sha1_base64="ekTc6RjbC1WJa4dE8zfERsuzzAw=">AAAB93icbVBNS8NAEJ34WetHox69LBaxQilJEdRb0YvHCsYW2hA22027dLMJuxuhlv4SLx5UvPpXvPlv3LY5aOuDGR7vzbCzL0w5U9pxvq2V1bX1jc3CVnF7Z3evZO8fPKgkk4R6JOGJbIdYUc4E9TTTnLZTSXEcctoKhzdTv/VIpWKJuNejlPox7gsWMYK1kQK7VBGBe1oVQd20qjgL7LJTc2ZAy8TNSRlyNAP7q9tLSBZToQnHSnVcJ9X+GEvNCKeTYjdTNMVkiPu0Y6jAMVX+eHb4BJ0YpYeiRJoSGs3U3xtjHCs1ikMzGWM9UIveVPzP62Q6uvTHTKSZpoLMH4oyjnSCpimgHpOUaD4yBBPJzK2IDLDERJusiiYEd/HLy8Sr165q7t15uXGdp1GAIziGCrhwAQ24hSZ4QCCDZ3iFN+vJerHerY/56IqV7xzCH1ifPz54kRE=</latexit>

configurations of the form



Counting Constraints

The counting constraint representation is not closed under 
reachability in the general population protocol framework 
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2

1 3

4

This cannot be expressed with counting constraints

Consider a protocol with a unique 

transition and with no agents in state

 3 and 4 in the initial configurations

(n1, n2, 0, 0)
<latexit sha1_base64="J/yowfO99VufglGFYSo/npPyDkQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahQilJEdRb0YvHCsYW2hA22027dLOJu5tCCf0dXjyoePXPePPfuG1z0NYHA4/3ZpiZFyScKW3b31ZhbX1jc6u4XdrZ3ds/KB8ePao4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORrczvz2mUrFYPOhJQr0IDwQLGcHaSF5V+E5N+I2aXbPP/XLFrttzoFXi5KQCOVp++avXj0kaUaEJx0p1HTvRXoalZoTTaamXKppgMsID2jVU4IgqL5sfPUVnRumjMJamhEZz9fdEhiOlJlFgOiOsh2rZm4n/ed1Uh1dexkSSairIYlGYcqRjNEsA9ZmkRPOJIZhIZm5FZIglJtrkVDIhOMsvrxK3Ub+uO/cXleZNnkYRTuAUquDAJTThDlrgAoEneIZXeLPG1ov1bn0sWgtWPnMMf2B9/gBEtpAC</latexit><latexit sha1_base64="J/yowfO99VufglGFYSo/npPyDkQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahQilJEdRb0YvHCsYW2hA22027dLOJu5tCCf0dXjyoePXPePPfuG1z0NYHA4/3ZpiZFyScKW3b31ZhbX1jc6u4XdrZ3ds/KB8ePao4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORrczvz2mUrFYPOhJQr0IDwQLGcHaSF5V+E5N+I2aXbPP/XLFrttzoFXi5KQCOVp++avXj0kaUaEJx0p1HTvRXoalZoTTaamXKppgMsID2jVU4IgqL5sfPUVnRumjMJamhEZz9fdEhiOlJlFgOiOsh2rZm4n/ed1Uh1dexkSSairIYlGYcqRjNEsA9ZmkRPOJIZhIZm5FZIglJtrkVDIhOMsvrxK3Ub+uO/cXleZNnkYRTuAUquDAJTThDlrgAoEneIZXeLPG1ov1bn0sWgtWPnMMf2B9/gBEtpAC</latexit><latexit sha1_base64="J/yowfO99VufglGFYSo/npPyDkQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahQilJEdRb0YvHCsYW2hA22027dLOJu5tCCf0dXjyoePXPePPfuG1z0NYHA4/3ZpiZFyScKW3b31ZhbX1jc6u4XdrZ3ds/KB8ePao4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORrczvz2mUrFYPOhJQr0IDwQLGcHaSF5V+E5N+I2aXbPP/XLFrttzoFXi5KQCOVp++avXj0kaUaEJx0p1HTvRXoalZoTTaamXKppgMsID2jVU4IgqL5sfPUVnRumjMJamhEZz9fdEhiOlJlFgOiOsh2rZm4n/ed1Uh1dexkSSairIYlGYcqRjNEsA9ZmkRPOJIZhIZm5FZIglJtrkVDIhOMsvrxK3Ub+uO/cXleZNnkYRTuAUquDAJTThDlrgAoEneIZXeLPG1ov1bn0sWgtWPnMMf2B9/gBEtpAC</latexit><latexit sha1_base64="J/yowfO99VufglGFYSo/npPyDkQ=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBahQilJEdRb0YvHCsYW2hA22027dLOJu5tCCf0dXjyoePXPePPfuG1z0NYHA4/3ZpiZFyScKW3b31ZhbX1jc6u4XdrZ3ds/KB8ePao4lYS6JOax7ARYUc4EdTXTnHYSSXEUcNoORrczvz2mUrFYPOhJQr0IDwQLGcHaSF5V+E5N+I2aXbPP/XLFrttzoFXi5KQCOVp++avXj0kaUaEJx0p1HTvRXoalZoTTaamXKppgMsID2jVU4IgqL5sfPUVnRumjMJamhEZz9fdEhiOlJlFgOiOsh2rZm4n/ed1Uh1dexkSSairIYlGYcqRjNEsA9ZmkRPOJIZhIZm5FZIglJtrkVDIhOMsvrxK3Ub+uO/cXleZNnkYRTuAUquDAJTThDlrgAoEneIZXeLPG1ov1bn0sWgtWPnMMf2B9/gBEtpAC</latexit>

I =
<latexit sha1_base64="TMVZCW68PGKWAgMbcYnwBbHUpGA=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnoQil70VsG1hXYp2TTbhmaTNckWytLf4cWDilf/jDf/jdl2D1odCAwz7/EmEyacaeO6X05paXllda28XtnY3Nreqe7uPWiZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6Dr3W2OqNJPi3kwSGsR4IFjECDZWCroxNkOCeXY7RZe9as2tuzOgv8QrSA0KNHvVz25fkjSmwhCOte54bmKCDCvDCKfTSjfVNMFkhAe0Y6nAMdVBNgs9RUdW6aNIKvuEQTP150aGY60ncWgn85B60cvF/7xOaqLzIGMiSQ0VZH4oSjkyEuUNoD5TlBg+sQQTxWxWRIZYYWJsTxVbgrf45b/EP6lf1L2701rjqmijDAdwCMfgwRk04Aaa4AOBR3iCF3h1xs6z8+a8z0dLTrGzD7/gfHwDxmiRpA==</latexit><latexit sha1_base64="TMVZCW68PGKWAgMbcYnwBbHUpGA=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnoQil70VsG1hXYp2TTbhmaTNckWytLf4cWDilf/jDf/jdl2D1odCAwz7/EmEyacaeO6X05paXllda28XtnY3Nreqe7uPWiZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6Dr3W2OqNJPi3kwSGsR4IFjECDZWCroxNkOCeXY7RZe9as2tuzOgv8QrSA0KNHvVz25fkjSmwhCOte54bmKCDCvDCKfTSjfVNMFkhAe0Y6nAMdVBNgs9RUdW6aNIKvuEQTP150aGY60ncWgn85B60cvF/7xOaqLzIGMiSQ0VZH4oSjkyEuUNoD5TlBg+sQQTxWxWRIZYYWJsTxVbgrf45b/EP6lf1L2701rjqmijDAdwCMfgwRk04Aaa4AOBR3iCF3h1xs6z8+a8z0dLTrGzD7/gfHwDxmiRpA==</latexit><latexit sha1_base64="TMVZCW68PGKWAgMbcYnwBbHUpGA=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnoQil70VsG1hXYp2TTbhmaTNckWytLf4cWDilf/jDf/jdl2D1odCAwz7/EmEyacaeO6X05paXllda28XtnY3Nreqe7uPWiZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6Dr3W2OqNJPi3kwSGsR4IFjECDZWCroxNkOCeXY7RZe9as2tuzOgv8QrSA0KNHvVz25fkjSmwhCOte54bmKCDCvDCKfTSjfVNMFkhAe0Y6nAMdVBNgs9RUdW6aNIKvuEQTP150aGY60ncWgn85B60cvF/7xOaqLzIGMiSQ0VZH4oSjkyEuUNoD5TlBg+sQQTxWxWRIZYYWJsTxVbgrf45b/EP6lf1L2701rjqmijDAdwCMfgwRk04Aaa4AOBR3iCF3h1xs6z8+a8z0dLTrGzD7/gfHwDxmiRpA==</latexit><latexit sha1_base64="TMVZCW68PGKWAgMbcYnwBbHUpGA=">AAAB83icbVBNSwMxFHxbv2r9qnr0EiyCp7IrgnoQil70VsG1hXYp2TTbhmaTNckWytLf4cWDilf/jDf/jdl2D1odCAwz7/EmEyacaeO6X05paXllda28XtnY3Nreqe7uPWiZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6Dr3W2OqNJPi3kwSGsR4IFjECDZWCroxNkOCeXY7RZe9as2tuzOgv8QrSA0KNHvVz25fkjSmwhCOte54bmKCDCvDCKfTSjfVNMFkhAe0Y6nAMdVBNgs9RUdW6aNIKvuEQTP150aGY60ncWgn85B60cvF/7xOaqLzIGMiSQ0VZH4oSjkyEuUNoD5TlBg+sQQTxWxWRIZYYWJsTxVbgrf45b/EP6lf1L2701rjqmijDAdwCMfgwRk04Aaa4AOBR3iCF3h1xs6z8+a8z0dLTrGzD7/gfHwDxmiRpA==</latexit>

configurations of the form

post⇤(I) =
<latexit sha1_base64="y9RQExK4P/4wmkRpkCxvlvi1HyQ=">AAAB/nicbVDNSgMxGMzWv1r/VgUvXoJFqB7KrgjqQSh60VsF1xbatWTTbBuaTZYkK5S1B1/FiwcVrz6HN9/GbLsHbR0IDDPfxzeZIGZUacf5tgpz8wuLS8Xl0srq2vqGvbl1p0QiMfGwYEI2A6QIo5x4mmpGmrEkKAoYaQSDy8xvPBCpqOC3ehgTP0I9TkOKkTZSx96JhdL3h5V2hHQfI5Zejw7gOezYZafqjAFniZuTMshR79hf7a7ASUS4xgwp1XKdWPspkppiRkaldqJIjPAA9UjLUI4iovx0nH8E943ShaGQ5nENx+rvjRRFSg2jwExmMdW0l4n/ea1Eh6d+SnmcaMLx5FCYMKgFzMqAXSoJ1mxoCMKSmqwQ95FEWJvKSqYEd/rLs8Q7qp5V3Zvjcu0ib6MIdsEeqAAXnIAauAJ14AEMHsEzeAVv1pP1Yr1bH5PRgpXvbIM/sD5/AOqSlO4=</latexit><latexit sha1_base64="y9RQExK4P/4wmkRpkCxvlvi1HyQ=">AAAB/nicbVDNSgMxGMzWv1r/VgUvXoJFqB7KrgjqQSh60VsF1xbatWTTbBuaTZYkK5S1B1/FiwcVrz6HN9/GbLsHbR0IDDPfxzeZIGZUacf5tgpz8wuLS8Xl0srq2vqGvbl1p0QiMfGwYEI2A6QIo5x4mmpGmrEkKAoYaQSDy8xvPBCpqOC3ehgTP0I9TkOKkTZSx96JhdL3h5V2hHQfI5Zejw7gOezYZafqjAFniZuTMshR79hf7a7ASUS4xgwp1XKdWPspkppiRkaldqJIjPAA9UjLUI4iovx0nH8E943ShaGQ5nENx+rvjRRFSg2jwExmMdW0l4n/ea1Eh6d+SnmcaMLx5FCYMKgFzMqAXSoJ1mxoCMKSmqwQ95FEWJvKSqYEd/rLs8Q7qp5V3Zvjcu0ib6MIdsEeqAAXnIAauAJ14AEMHsEzeAVv1pP1Yr1bH5PRgpXvbIM/sD5/AOqSlO4=</latexit><latexit sha1_base64="y9RQExK4P/4wmkRpkCxvlvi1HyQ=">AAAB/nicbVDNSgMxGMzWv1r/VgUvXoJFqB7KrgjqQSh60VsF1xbatWTTbBuaTZYkK5S1B1/FiwcVrz6HN9/GbLsHbR0IDDPfxzeZIGZUacf5tgpz8wuLS8Xl0srq2vqGvbl1p0QiMfGwYEI2A6QIo5x4mmpGmrEkKAoYaQSDy8xvPBCpqOC3ehgTP0I9TkOKkTZSx96JhdL3h5V2hHQfI5Zejw7gOezYZafqjAFniZuTMshR79hf7a7ASUS4xgwp1XKdWPspkppiRkaldqJIjPAA9UjLUI4iovx0nH8E943ShaGQ5nENx+rvjRRFSg2jwExmMdW0l4n/ea1Eh6d+SnmcaMLx5FCYMKgFzMqAXSoJ1mxoCMKSmqwQ95FEWJvKSqYEd/rLs8Q7qp5V3Zvjcu0ib6MIdsEeqAAXnIAauAJ14AEMHsEzeAVv1pP1Yr1bH5PRgpXvbIM/sD5/AOqSlO4=</latexit><latexit sha1_base64="y9RQExK4P/4wmkRpkCxvlvi1HyQ=">AAAB/nicbVDNSgMxGMzWv1r/VgUvXoJFqB7KrgjqQSh60VsF1xbatWTTbBuaTZYkK5S1B1/FiwcVrz6HN9/GbLsHbR0IDDPfxzeZIGZUacf5tgpz8wuLS8Xl0srq2vqGvbl1p0QiMfGwYEI2A6QIo5x4mmpGmrEkKAoYaQSDy8xvPBCpqOC3ehgTP0I9TkOKkTZSx96JhdL3h5V2hHQfI5Zejw7gOezYZafqjAFniZuTMshR79hf7a7ASUS4xgwp1XKdWPspkppiRkaldqJIjPAA9UjLUI4iovx0nH8E943ShaGQ5nENx+rvjRRFSg2jwExmMdW0l4n/ea1Eh6d+SnmcaMLx5FCYMKgFzMqAXSoJ1mxoCMKSmqwQ95FEWJvKSqYEd/rLs8Q7qp5V3Zvjcu0ib6MIdsEeqAAXnIAauAJ14AEMHsEzeAVv1pP1Yr1bH5PRgpXvbIM/sD5/AOqSlO4=</latexit>

(n0
1, n

0
2, n, n)

<latexit sha1_base64="ekTc6RjbC1WJa4dE8zfERsuzzAw=">AAAB93icbVBNS8NAEJ34WetHox69LBaxQilJEdRb0YvHCsYW2hA22027dLMJuxuhlv4SLx5UvPpXvPlv3LY5aOuDGR7vzbCzL0w5U9pxvq2V1bX1jc3CVnF7Z3evZO8fPKgkk4R6JOGJbIdYUc4E9TTTnLZTSXEcctoKhzdTv/VIpWKJuNejlPox7gsWMYK1kQK7VBGBe1oVQd20qjgL7LJTc2ZAy8TNSRlyNAP7q9tLSBZToQnHSnVcJ9X+GEvNCKeTYjdTNMVkiPu0Y6jAMVX+eHb4BJ0YpYeiRJoSGs3U3xtjHCs1ikMzGWM9UIveVPzP62Q6uvTHTKSZpoLMH4oyjnSCpimgHpOUaD4yBBPJzK2IDLDERJusiiYEd/HLy8Sr165q7t15uXGdp1GAIziGCrhwAQ24hSZ4QCCDZ3iFN+vJerHerY/56IqV7xzCH1ifPz54kRE=</latexit><latexit sha1_base64="ekTc6RjbC1WJa4dE8zfERsuzzAw=">AAAB93icbVBNS8NAEJ34WetHox69LBaxQilJEdRb0YvHCsYW2hA22027dLMJuxuhlv4SLx5UvPpXvPlv3LY5aOuDGR7vzbCzL0w5U9pxvq2V1bX1jc3CVnF7Z3evZO8fPKgkk4R6JOGJbIdYUc4E9TTTnLZTSXEcctoKhzdTv/VIpWKJuNejlPox7gsWMYK1kQK7VBGBe1oVQd20qjgL7LJTc2ZAy8TNSRlyNAP7q9tLSBZToQnHSnVcJ9X+GEvNCKeTYjdTNMVkiPu0Y6jAMVX+eHb4BJ0YpYeiRJoSGs3U3xtjHCs1ikMzGWM9UIveVPzP62Q6uvTHTKSZpoLMH4oyjnSCpimgHpOUaD4yBBPJzK2IDLDERJusiiYEd/HLy8Sr165q7t15uXGdp1GAIziGCrhwAQ24hSZ4QCCDZ3iFN+vJerHerY/56IqV7xzCH1ifPz54kRE=</latexit><latexit sha1_base64="ekTc6RjbC1WJa4dE8zfERsuzzAw=">AAAB93icbVBNS8NAEJ34WetHox69LBaxQilJEdRb0YvHCsYW2hA22027dLMJuxuhlv4SLx5UvPpXvPlv3LY5aOuDGR7vzbCzL0w5U9pxvq2V1bX1jc3CVnF7Z3evZO8fPKgkk4R6JOGJbIdYUc4E9TTTnLZTSXEcctoKhzdTv/VIpWKJuNejlPox7gsWMYK1kQK7VBGBe1oVQd20qjgL7LJTc2ZAy8TNSRlyNAP7q9tLSBZToQnHSnVcJ9X+GEvNCKeTYjdTNMVkiPu0Y6jAMVX+eHb4BJ0YpYeiRJoSGs3U3xtjHCs1ikMzGWM9UIveVPzP62Q6uvTHTKSZpoLMH4oyjnSCpimgHpOUaD4yBBPJzK2IDLDERJusiiYEd/HLy8Sr165q7t15uXGdp1GAIziGCrhwAQ24hSZ4QCCDZ3iFN+vJerHerY/56IqV7xzCH1ifPz54kRE=</latexit><latexit sha1_base64="ekTc6RjbC1WJa4dE8zfERsuzzAw=">AAAB93icbVBNS8NAEJ34WetHox69LBaxQilJEdRb0YvHCsYW2hA22027dLMJuxuhlv4SLx5UvPpXvPlv3LY5aOuDGR7vzbCzL0w5U9pxvq2V1bX1jc3CVnF7Z3evZO8fPKgkk4R6JOGJbIdYUc4E9TTTnLZTSXEcctoKhzdTv/VIpWKJuNejlPox7gsWMYK1kQK7VBGBe1oVQd20qjgL7LJTc2ZAy8TNSRlyNAP7q9tLSBZToQnHSnVcJ9X+GEvNCKeTYjdTNMVkiPu0Y6jAMVX+eHb4BJ0YpYeiRJoSGs3U3xtjHCs1ikMzGWM9UIveVPzP62Q6uvTHTKSZpoLMH4oyjnSCpimgHpOUaD4yBBPJzK2IDLDERJusiiYEd/HLy8Sr165q7t15uXGdp1GAIziGCrhwAQ24hSZ4QCCDZ3iFN+vJerHerY/56IqV7xzCH1ifPz54kRE=</latexit>

configurations of the form



Key Idea

We will :


• Reformulate the problem of “computing a predicate”


• Find a good representation for sets of configurations


• Bound the number of iterations needed to calculate pre* 
and post*
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post⇤(I) ✓ pre⇤(ST 0 [ ST 1)
<latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit>

<̂latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit>

pre⇤(ST 0) \ pre⇤(ST 1) \ I = ;
<latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit>
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x1
<latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit>

x2
<latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit>

Spost⇤(S) =
K[

i�0

posti(S)

<latexit sha1_base64="yqnoLEQyJB1JnVthSbVq76VaB4o="></latexit><latexit sha1_base64="yqnoLEQyJB1JnVthSbVq76VaB4o="></latexit><latexit sha1_base64="yqnoLEQyJB1JnVthSbVq76VaB4o="></latexit><latexit sha1_base64="yqnoLEQyJB1JnVthSbVq76VaB4o="></latexit>

[C. Rackoff, ’78]
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x1
<latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit>

x2
<latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit>

Spost⇤(S) =
K[

i�0

posti(S)

<latexit sha1_base64="yqnoLEQyJB1JnVthSbVq76VaB4o="></latexit><latexit sha1_base64="yqnoLEQyJB1JnVthSbVq76VaB4o="></latexit><latexit sha1_base64="yqnoLEQyJB1JnVthSbVq76VaB4o="></latexit><latexit sha1_base64="yqnoLEQyJB1JnVthSbVq76VaB4o="></latexit>

• We generalize this result by applying 
Rackoff a finite number of times — we 
split runs starting in S and apply Rackoff 
to each segment

x1
<latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit><latexit sha1_base64="Y25RG+R1TcYqcShT+onWYYQeJcE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJvtpF262YTdjVhCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIphj5LRKJaIdUouETfcCOwlSqkcSiwGQ6vJ37zEZXmibw3oxSDmPYljzijxkp3T12vW6m6NXcKski8glShQKNb+er0EpbFKA0TVOu256YmyKkynAkclzuZxpSyIe1j21JJY9RBPj11TI6t0iNRomxJQ6bq74mcxlqP4tB2xtQM9Lw3Ef/z2pmJLoKcyzQzKNlsUZQJYhIy+Zv0uEJmxMgSyhS3txI2oIoyY9Mp2xC8+ZcXiX9au6x5t2fV+lWRRgkO4QhOwINzqMMNNMAHBn14hld4c4Tz4rw7H7PWJaeYOYA/cD5/AHl1jXQ=</latexit>

x2
<latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit><latexit sha1_base64="HJPm0szxZYux7F8Wyce2tQiPYqA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8cKxhbaUDbbabt0dxN2N2IJ/QtePKh49Rd589+YtDlo64OBx3szzMwLY8GNdd1vZ2V1bX1js7RV3t7Z3duvHBw+mCjRDH0WiUi3Q2pQcIW+5VZgO9ZIZSiwFY5vcr/1iNrwSN3bSYyBpEPFB5xRm0tPvXq5V6m6NXcGsky8glShQLNX+er2I5ZIVJYJakzHc2MbpFRbzgROy93EYEzZmA6xk1FFJZognd06JaeZ0ieDSGelLJmpvydSKo2ZyDDrlNSOzKKXi/95ncQOLoOUqzixqNh80SARxEYkf5z0uUZmxSQjlGme3UrYiGrKbBZPHoK3+PIy8eu1q5p3d15tXBdplOAYTuAMPLiABtxCE3xgMIJneIU3RzovzrvzMW9dcYqZI/gD5/MHsAaNiQ==</latexit>

S

[C. Rackoff, ’78]



Summary

We have :


• Reformulated the problem of “computing a predicate”


• Found a good representation for sets of configurations


• Bounded the number of iterations needed to calculate   
pre* and post*
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post⇤(I) ✓ pre⇤(ST 0 [ ST 1)
<latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit>

<̂latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit>

pre⇤(ST 0) \ pre⇤(ST 1) \ I = ;
<latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit><latexit sha1_base64="NPjjyedaYjVcycAms0vWf/51J70="></latexit>



Conclusion

• We evaluate the formula                                             in EXPSPACE  

• Proof for PSPACE-hardness reduces from the acceptance 
problem of Turing machines running in linear space


• Future work : close the complexity gap (we are aiming for 
PSPACE), implement this in Peregrine
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Thank you !

post⇤(I) ✓ pre⇤(ST 0 [ ST 1)
<latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit><latexit sha1_base64="NgQE7/zOsEl6h0kyAQfOvJZhd9I=">AAACMHicbVDLSgNBEJz1GeMr6tHLYBDUQ9gVQb0FvcRbRFcD2TXMTjrJkNmHM71CWPJLXvwT8ZKDile/wkncg0YLBoqq7p7uChIpNNr2yJqZnZtfWCwsFZdXVtfWSxubNzpOFQeXxzJWjYBpkCICFwVKaCQKWBhIuA3652P/9gGUFnF0jYME/JB1I9ERnKGRWqVaEmu8O9jzQoY9zmR2Mdynnk4DDQj31Mz6aV5dD1s29Xia0F+aQ/dbpbJdsSegf4mTkzLJUW+Vnr12zNMQIuSSad107AT9jCkUXMKw6KUaEsb7rAtNQyMWgvazycVDumuUNu3EyrwI6UT92ZGxUOtBGJjK8Z562huL/3nNFDsnfiaiJEWI+PdHnVRSjOk4PtoWCjjKgSGMK2F2pbzHFONoQi6aEJzpk/8S97ByWnEuj8rVszyNAtkmO2SPOOSYVEmN1IlLOHkkL+SVvFlP1sh6tz6+S2esvGeL/IL1+QV9i6la</latexit>

<̂latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit><latexit sha1_base64="ozPNTfq2rTnC41mL2LRhJ659J7s=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsJu3SzSbsboQS+hu8eFDx6h/y5r9x2+ag1QcDj/dmmJkXZoJr47pfTmVldW19o7pZ29re2d2r7x886DRXDH2WilR1Q6pRcIm+4UZgN1NIk1BgJxzfzPzOIyrNU3lvJhkGCR1KHnNGjZX8vqAyGtQbbtOdg/wlXkkaUKI9qH/2o5TlCUrDBNW657mZCQqqDGcCp7V+rjGjbEyH2LNU0gR1UMyPnZITq0QkTpUtachc/TlR0ETrSRLazoSakV72ZuJ/Xi838WVQcJnlBiVbLIpzQUxKZp+TiCtkRkwsoUxxeythI6ooMzafmg3BW375L/HPmldN7+680bou06jCERzDKXhwAS24hTb4wIDDE7zAqyOdZ+fNeV+0Vpxy5hB+wfn4BjVRjns=</latexit>

pre⇤(ST 0) \ pre⇤(ST 1) \ I = ;
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