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Introduction

I Qu’est ce que l’intelligence artificielle (AI) et l’apprentissage
automatique ou machine learning (ML)?

I Les réseaux de neurones désignent une classe d’algorithmes
vaguement inspirés des réseaux de neurones biologiques.

I Survol des réseaux de neurones avec exemples d’applications:
I Réseaux de neurones de 1ère génération.
I Réseaux de neurones de 2ème génération.
I Réseaux de neurones de 3ème génération.

I Compréhension générale des réseaux de neurones artificiels.

I Vers une démystification de l’intelligence artificielle et de
l’apprentissage automatique.
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Neurone biologique
I Corps cellulaire ou soma, axone, dendrites, et terminaisons ax-

onales.

Figure taken from Wikipedia

Réseaux de neurones Jérémie Cabessa

https://en.wikipedia.org/wiki/Neuron
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Neurone biologique
I Synapses: structures qui permettent de transférer un signal élec-

trique ou chimique d’un neurone A à un autre B (depuis les
terminaisons axonales de A vers les dendrites de B).

Figure taken from Wikipedia

Réseaux de neurones Jérémie Cabessa

https://fr.wikipedia.org/wiki/Synapse
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Neurone biologique

Movie 1

Video taken from Youtube

Réseaux de neurones Jérémie Cabessa

https://www.youtube.com/watch?v=L1WTY2QnJcY
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Réseaux de neurones de 1ère génération

Figure taken from [Wang et al., 2020]

Réseaux de neurones Jérémie Cabessa
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Perceptron

Le perceptron est un simple neurone qui agit comme un classifieur
binaire [McCulloch and Pitts, 1943, Rosenblatt, 1957, Rosenblatt, 1958, Minsky and Papert, 1969].

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y

Réseaux de neurones Jérémie Cabessa
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Perceptron

Exemples:

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="6daqE97WiJm2edSIqcchkszmVJY=">AAAB63icdVDLSsNAFJ3UV62vqks3g63gKkxqo82u4MZlBfuANpTJdNIOnZmEmYlQQn/BjQtF3PpD7vwbk7aCih64cDjnXu69J4g50wahD6uwtr6xuVXcLu3s7u0flA+POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G0+vc795TpVkk78wspr7AY8lCRrDJpaqDqsNyBdnI9VwHQWS7yPEucuJ5jbrrQsdGC1TACq1h+X0wikgiqDSEY637DoqNn2JlGOF0XhokmsaYTPGY9jMqsaDaTxe3zuFZpoxgGKmspIEL9ftEioXWMxFknQKbif7t5eJfXj8xYcNPmYwTQyVZLgoTDk0E88fhiClKDJ9lBBPFslshmWCFicniKWUhfH0K/yedmu1c2vXbWqXZXMVRBCfgFJwDB1yBJrgBLdAGBEzAA3gCz5awHq0X63XZWrBWM8fgB6y3TxJMjZ4=</latexit>

10<latexit sha1_base64="7B9N0uTjBd9he06zG4pzC6cDAa8=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyGpoh4LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zkW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3nfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABBajYo=</latexit>

0.3

<latexit sha1_base64="6tHZ3Xom5gW17taO0b3Sgs4PMXs=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyEpfh0LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zmW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3HfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABNkjYw=</latexit>

0.5 <latexit sha1_base64="eMCLI6BaFodxqsfJpMVIU6hwRBM=">AAAB63icdVDLSsNAFJ34rPVVdelmsBXcGCa10WZXcOOygn1AG8pkOmmHziRhZiKU0F9w40IRt/6QO//GSVtBRQ9cOJxzL/feEyScKY3Qh7Wyura+sVnYKm7v7O7tlw4O2ypOJaEtEvNYdgOsKGcRbWmmOe0mkmIRcNoJJte537mnUrE4utPThPoCjyIWMoJ1LlXOq5VBqYxs5HqugyCyXeR4FznxvHrNdaFjoznKYInmoPTeH8YkFTTShGOleg5KtJ9hqRnhdFbsp4ommEzwiPYMjbCgys/mt87gqVGGMIylqUjDufp9IsNCqakITKfAeqx+e7n4l9dLdVj3MxYlqaYRWSwKUw51DPPH4ZBJSjSfGoKJZOZWSMZYYqJNPEUTwten8H/SrtrOpV27rZYbjWUcBXAMTsAZcMAVaIAb0AQtQMAYPIAn8GwJ69F6sV4XrSvWcuYI/ID19gkPPo2c</latexit>�2
<latexit sha1_base64="xurl48DY9zYFKYH5ibZnnr6HfeE=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91UneqgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQKkEI1k</latexit>

1

<latexit sha1_base64="2zeLLDdZGJt/a2dIhgd70WlJG80=">AAAB63icbVBNSwMxEJ2tX7V+VT16CbaCIJTdUtRjwYvHCvYD2qVk02wbmmSXJCuUpX/BiwdFvPqHvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hY3Nre6e4W9rbPzg8Kh+fdHSUKELbJOKR6gVYU84kbRtmOO3FimIRcNoNpneZ332iSrNIPppZTH2Bx5KFjGCTSdUrrzosV9yauwBaJ15OKpCjNSx/DUYRSQSVhnCsdd9zY+OnWBlGOJ2XBommMSZTPKZ9SyUWVPvp4tY5urDKCIWRsiUNWqi/J1IstJ6JwHYKbCZ61cvE/7x+YsJbP2UyTgyVZLkoTDgyEcoeRyOmKDF8ZgkmitlbEZlghYmx8ZRsCN7qy+ukU69517XGQ73SbOZxFOEMzuESPLiBJtxDC9pAYALP8ApvjnBenHfnY9lacPKZU/gD5/MHmlGNSw==</latexit>

+1
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Perceptron

Exemples:

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="6daqE97WiJm2edSIqcchkszmVJY=">AAAB63icdVDLSsNAFJ3UV62vqks3g63gKkxqo82u4MZlBfuANpTJdNIOnZmEmYlQQn/BjQtF3PpD7vwbk7aCih64cDjnXu69J4g50wahD6uwtr6xuVXcLu3s7u0flA+POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G0+vc795TpVkk78wspr7AY8lCRrDJpaqDqsNyBdnI9VwHQWS7yPEucuJ5jbrrQsdGC1TACq1h+X0wikgiqDSEY637DoqNn2JlGOF0XhokmsaYTPGY9jMqsaDaTxe3zuFZpoxgGKmspIEL9ftEioXWMxFknQKbif7t5eJfXj8xYcNPmYwTQyVZLgoTDk0E88fhiClKDJ9lBBPFslshmWCFicniKWUhfH0K/yedmu1c2vXbWqXZXMVRBCfgFJwDB1yBJrgBLdAGBEzAA3gCz5awHq0X63XZWrBWM8fgB6y3TxJMjZ4=</latexit>

10<latexit sha1_base64="7B9N0uTjBd9he06zG4pzC6cDAa8=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyGpoh4LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zkW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3nfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABBajYo=</latexit>

0.3

<latexit sha1_base64="6tHZ3Xom5gW17taO0b3Sgs4PMXs=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyEpfh0LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zmW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3HfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABNkjYw=</latexit>

0.5 <latexit sha1_base64="TQftE0XWs00UG9E8J2V5kEa8bkw=">AAAB7HicdVBNS8NAEN34WetX1aOXxVbwYtjURptbwYvHCqYttKFsttt26WYTdjdCCf0NXjwo4tUf5M1/46atoKIPBh7vzTAzL0w4UxqhD2tldW19Y7OwVdze2d3bLx0ctlScSkJ9EvNYdkKsKGeC+pppTjuJpDgKOW2Hk+vcb99TqVgs7vQ0oUGER4INGcHaSH7l3EGVfqmMbOR6roMgsl3keBc58bx6zXWhY6M5ymCJZr/03hvEJI2o0IRjpboOSnSQYakZ4XRW7KWKJphM8Ih2DRU4oirI5sfO4KlRBnAYS1NCw7n6fSLDkVLTKDSdEdZj9dvLxb+8bqqH9SBjIkk1FWSxaJhyqGOYfw4HTFKi+dQQTCQzt0IyxhITbfIpmhC+PoX/k1bVdi7t2m213Ggs4yiAY3ACzoADrkAD3IAm8AEBDDyAJ/BsCevRerFeF60r1nLmCPyA9fYJfBWN1Q==</latexit>�10

<latexit sha1_base64="jQAYAhz4msUikHxHAKQjsSaODho=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghuXFZy20A4lk2ba0ExmSDJCKf0GNy4UcesHufNvzLQVVPRA4OSce7n3njDlTGmEPqzC2vrG5lZxu7Szu7d/UD48aqskk4T6JOGJ7IZYUc4E9TXTnHZTSXEcctoJJ9e537mnUrFE3OlpSoMYjwSLGMHaSH4V2W51UK4gG7me6yBo/sjxLnLieY2660LHRgtUwAqtQfm9P0xIFlOhCcdK9RyU6mCGpWaE03mpnymaYjLBI9ozVOCYqmC2WHYOz4wyhFEizRMaLtTvHTMcKzWNQ1MZYz1Wv71c/MvrZTpqBDMm0kxTQZaDooxDncD8cjhkkhLNp4ZgIpnZFZIxlphok0/JhPB1KfyftGu2c2nXb2uVZnMVRxGcgFNwDhxwBZrgBrSADwhg4AE8gWdLWI/Wi/W6LC1Yq55j8APW2yeDsY3a</latexit>

0.5

<latexit sha1_base64="Yhf6Kl5mWro0UlBX4hR3nznOQio=">AAAB63icbVBNSwMxEJ2tX7V+VT16CbaCF8tuKeqx4MVjBfsB7VKyabYNTbJLkhXK0r/gxYMiXv1D3vw3Zts9aOuDgcd7M8zMC2LOtHHdb6ewsbm1vVPcLe3tHxwelY9POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G07vM7z5RpVkkH80spr7AY8lCRrDJpOqVVx2WK27NXQCtEy8nFcjRGpa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv10cescXVhlhMJI2ZIGLdTfEykWWs9EYDsFNhO96mXif14/MeGtnzIZJ4ZKslwUJhyZCGWPoxFTlBg+swQTxeytiEywwsTYeEo2BG/15XXSqde861rjoV5pNvM4inAG53AJHtxAE+6hBW0gMIFneIU3RzgvzrvzsWwtOPnMKfyB8/kDnV2NTQ==</latexit>�1
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Perceptrons et portes logiques

I Les perceptrons peuvent implémenter des portes logiques.
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Perceptrons et portes logiques

I Exemple: implémentation des portes logiques NOT, OR et
AND.

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="RrL4Lg7w8vvxAY0RIOCpxcPrRBg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeKF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5k2/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVYvmrVKvZ7HUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8flJGMyg==</latexit>

A

<latexit sha1_base64="qUQwYytpy8zDpGDFG7csYhfoWkM=">AAAB63icdVDLSsNAFJ34rPVVdelmsBXcGCa10WZXcOOygn1AG8pkOmmHziRhZiKU0F9w40IRt/6QO//GSVtBRQ9cOJxzL/feEyScKY3Qh7Wyura+sVnYKm7v7O7tlw4O2ypOJaEtEvNYdgOsKGcRbWmmOe0mkmIRcNoJJte537mnUrE4utPThPoCjyIWMoJ1LlXOncqgVEY2cj3XQRDZLnK8i5x4Xr3mutCx0RxlsERzUHrvD2OSChppwrFSPQcl2s+w1IxwOiv2U0UTTCZ4RHuGRlhQ5WfzW2fw1ChDGMbSVKThXP0+kWGh1FQEplNgPVa/vVz8y+ulOqz7GYuSVNOILBaFKYc6hvnjcMgkJZpPDcFEMnMrJGMsMdEmnqIJ4etT+D9pV23n0q7dVsuNxjKOAjgGJ+AMOOAKNMANaIIWIGAMHsATeLaE9Wi9WK+L1hVrOXMEfsB6+wQNuY2b</latexit>�1
<latexit sha1_base64="+YuPMN+YmmLUniCOa7bIFExeLpg=">AAAB8nicbVBNSwMxEJ2tX7V+VT16CRbBU9ktoh4rXjxphX7BdinZNNuGZpMlyQpl6c/w4kERr/4ab/4b03YP2vpg4PHeDDPzwoQzbVz32ymsrW9sbhW3Szu7e/sH5cOjtpapIrRFJJeqG2JNORO0ZZjhtJsoiuOQ0044vp35nSeqNJOiaSYJDWI8FCxiBBsr+VkvjND9Q3OKbvrlilt150CrxMtJBXI0+uWv3kCSNKbCEI619j03MUGGlWGE02mpl2qaYDLGQ+pbKnBMdZDNT56iM6sMUCSVLWHQXP09keFY60kc2s4Ym5Fe9mbif56fmug6yJhIUkMFWSyKUo6MRLP/0YApSgyfWIKJYvZWREZYYWJsSiUbgrf88ipp16reZfXisVap1/M4inACp3AOHlxBHe6gAS0gIOEZXuHNMc6L8+58LFoLTj5zDH/gfP4AGmyQew==</latexit>

NOT A

<latexit sha1_base64="xurl48DY9zYFKYH5ibZnnr6HfeE=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91UneqgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQKkEI1k</latexit>

1
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Perceptrons et portes logiques
I Exemple: implémentation des portes logiques NOT, OR et

AND.

<latexit sha1_base64="R1BKqIQC95TfDTc9G33ZZ9bKSmQ=">AAAB83icbVBNSwMxEJ3Ur1q/qh69BIvgqewWUY9VL96sYj+gu5Rsmm1Ds9klyQpl6d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzgkRwbRznGxVWVtfWN4qbpa3tnd298v5BS8epoqxJYxGrTkA0E1yypuFGsE6iGIkCwdrB6Gbqt5+Y0jyWj2acMD8iA8lDTomxkneFMy8I8d3DBF/3yhWn6syAl4mbkwrkaPTKX14/pmnEpKGCaN11ncT4GVGGU8EmJS/VLCF0RAasa6kkEdN+Nrt5gk+s0sdhrGxJg2fq74mMRFqPo8B2RsQM9aI3Ff/zuqkJL/2MyyQ1TNL5ojAV2MR4GgDuc8WoEWNLCFXc3orpkChCjY2pZENwF19eJq1a1T2vnt3XKvV6HkcRjuAYTsGFC6jDLTSgCRQSeIZXeEMpekHv6GPeWkD5zCH8Afr8AVtskJc=</latexit>

A OR B
1

<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="I+Gled4CFB/hFcUnviO5omfTsjM=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ua9VBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/mp87giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPO/4ZBJSjSfGoKJZOZWSMZYYqJNOiUTwten8H/SqdnOuV2/rlWazWUcRXAEjsEpcMAFaIIr0AJtQMAIPIAn8Gxx69F6sV4XrQVrOXMIfsB6+wSllY1l</latexit>

2
<latexit sha1_base64="RrL4Lg7w8vvxAY0RIOCpxcPrRBg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeKF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5k2/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVYvmrVKvZ7HUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8flJGMyg==</latexit>

A

<latexit sha1_base64="DZ6zpcZkoE/BhccFdGjISP1v4lQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5k2/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVYvmrVKvZ7HUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8flhWMyw==</latexit>

B
<latexit sha1_base64="I+Gled4CFB/hFcUnviO5omfTsjM=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ua9VBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/mp87giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPO/4ZBJSjSfGoKJZOZWSMZYYqJNOiUTwten8H/SqdnOuV2/rlWazWUcRXAEjsEpcMAFaIIr0AJtQMAIPIAn8Gxx69F6sV4XrQVrOXMIfsB6+wSllY1l</latexit>

2
<latexit sha1_base64="qUQwYytpy8zDpGDFG7csYhfoWkM=">AAAB63icdVDLSsNAFJ34rPVVdelmsBXcGCa10WZXcOOygn1AG8pkOmmHziRhZiKU0F9w40IRt/6QO//GSVtBRQ9cOJxzL/feEyScKY3Qh7Wyura+sVnYKm7v7O7tlw4O2ypOJaEtEvNYdgOsKGcRbWmmOe0mkmIRcNoJJte537mnUrE4utPThPoCjyIWMoJ1LlXOncqgVEY2cj3XQRDZLnK8i5x4Xr3mutCx0RxlsERzUHrvD2OSChppwrFSPQcl2s+w1IxwOiv2U0UTTCZ4RHuGRlhQ5WfzW2fw1ChDGMbSVKThXP0+kWGh1FQEplNgPVa/vVz8y+ulOqz7GYuSVNOILBaFKYc6hvnjcMgkJZpPDcFEMnMrJGMsMdEmnqIJ4etT+D9pV23n0q7dVsuNxjKOAjgGJ+AMOOAKNMANaIIWIGAMHsATeLaE9Wi9WK+L1hVrOXMEfsB6+wQNuY2b</latexit>�1
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Perceptrons et portes logiques
I Exemple: implémentation des portes logiques NOT, OR et

AND.

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="xurl48DY9zYFKYH5ibZnnr6HfeE=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91UneqgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQKkEI1k</latexit>

1
<latexit sha1_base64="RrL4Lg7w8vvxAY0RIOCpxcPrRBg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeKF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5k2/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVYvmrVKvZ7HUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8flJGMyg==</latexit>

A

<latexit sha1_base64="DZ6zpcZkoE/BhccFdGjISP1v4lQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5k2/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+Sdq3qXVYvmrVKvZ7HUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8flhWMyw==</latexit>

B
<latexit sha1_base64="xurl48DY9zYFKYH5ibZnnr6HfeE=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91UneqgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQKkEI1k</latexit>

1
<latexit sha1_base64="qUQwYytpy8zDpGDFG7csYhfoWkM=">AAAB63icdVDLSsNAFJ34rPVVdelmsBXcGCa10WZXcOOygn1AG8pkOmmHziRhZiKU0F9w40IRt/6QO//GSVtBRQ9cOJxzL/feEyScKY3Qh7Wyura+sVnYKm7v7O7tlw4O2ypOJaEtEvNYdgOsKGcRbWmmOe0mkmIRcNoJJte537mnUrE4utPThPoCjyIWMoJ1LlXOncqgVEY2cj3XQRDZLnK8i5x4Xr3mutCx0RxlsERzUHrvD2OSChppwrFSPQcl2s+w1IxwOiv2U0UTTCZ4RHuGRlhQ5WfzW2fw1ChDGMbSVKThXP0+kWGh1FQEplNgPVa/vVz8y+ulOqz7GYuSVNOILBaFKYc6hvnjcMgkJZpPDcFEMnMrJGMsMdEmnqIJ4etT+D9pV23n0q7dVsuNxjKOAjgGJ+AMOOAKNMANaIIWIGAMHsATeLaE9Wi9WK+L1hVrOXMEfsB6+wQNuY2b</latexit>�1

<latexit sha1_base64="fWc+pMSEIMD6nY8OLxICbN7KLv0=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4KrtF1GOrHjxJBfsB7VKyabYNTbJrki2Upb/DiwdFvPpjvPlvTNs9aOuDgcd7M8zMC2LOtHHdb2dldW19YzO3ld/e2d3bLxwcNnSUKELrJOKRagVYU84krRtmOG3FimIRcNoMhjdTvzmiSrNIPppxTH2B+5KFjGBjJb+K0k4Qour97QRddwtFt+TOgJaJl5EiZKh1C1+dXkQSQaUhHGvd9tzY+ClWhhFOJ/lOommMyRD3adtSiQXVfjo7eoJOrdJDYaRsSYNm6u+JFAutxyKwnQKbgV70puJ/Xjsx4ZWfMhknhkoyXxQmHJkITRNAPaYoMXxsCSaK2VsRGWCFibE55W0I3uLLy6RRLnkXpfOHcrFSyeLIwTGcwBl4cAkVuIMa1IHAEzzDK7w5I+fFeXc+5q0rTjZzBH/gfP4Az2WQ0w==</latexit>

A AND B
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Perceptrons et circuits logiques

I Ainsi, les perceptrons peuvent implémenter des circuits logiques,
et donc des petits ordinateurs appelés automates finis.

https://logic.ly/demo/

Réseaux de neurones Jérémie Cabessa

https://logic.ly/demo/
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Perceptrons et circuits logiques
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Perceptrons et circuits logiques
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Perceptrons et circuits logiques
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Perceptrons et circuits logiques
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Perceptrons et circuits logiques
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Perceptrons et circuits logiques
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Perceptrons et circuits logiques
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Perceptrons et circuits logiques
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Perceptrons et automates
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0
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Perceptrons et automates
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

u(00)
<latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit>

u(01)
<latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit>

u(10)
<latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit>

u(11)
<latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit>

Cq0,(00)
Cq1,(00)

Cq1,(01)

Cq1,(10)

Cq1,(11)
<latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit>

Cq0,(10)

Cq0,(01)

Cq0,(11)

Cout,0

Cout,1

start
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Perceptrons et automates
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

u(00)
<latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit>

u(01)
<latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit>

u(10)
<latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit>

u(11)
<latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit>

Cq0,(00)
Cq1,(00)

Cq1,(01)

Cq1,(10)

Cq1,(11)
<latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit>

Cq0,(10)

Cq0,(01)

Cq0,(11)

Cout,0

Cout,1

start
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Perceptrons et automates
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

u(00)
<latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit>

u(01)
<latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit>

u(10)
<latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit>

u(11)
<latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit>

Cq0,(00)
Cq1,(00)

Cq1,(01)

Cq1,(10)

Cq1,(11)
<latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit>

Cq0,(10)

Cq0,(01)

Cq0,(11)

Cout,0

Cout,1

start
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Perceptrons et automates
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

u(00)
<latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit>

u(01)
<latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit>

u(10)
<latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit>

u(11)
<latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit>

Cq0,(00)
Cq1,(00)

Cq1,(01)

Cq1,(10)

Cq1,(11)
<latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit>

Cq0,(10)

Cq0,(01)

Cq0,(11)

Cout,0

Cout,1

start
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Perceptrons et automates
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

u(00)
<latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit>

u(01)
<latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit>

u(10)
<latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit>

u(11)
<latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit>

Cq0,(00)
Cq1,(00)

Cq1,(01)

Cq1,(10)

Cq1,(11)
<latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit>

Cq0,(10)

Cq0,(01)

Cq0,(11)

Cout,0

Cout,1

start
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Perceptrons et automates
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

u(00)
<latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit>

u(01)
<latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit>

u(10)
<latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit>

u(11)
<latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit>

Cq0,(00)
Cq1,(00)

Cq1,(01)

Cq1,(10)

Cq1,(11)
<latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit>

Cq0,(10)

Cq0,(01)

Cq0,(11)

Cout,0

Cout,1

start
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Perceptrons et automates
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

u(00)
<latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit>

u(01)
<latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit>

u(10)
<latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit>

u(11)
<latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit>

Cq0,(00)
Cq1,(00)

Cq1,(01)

Cq1,(10)

Cq1,(11)
<latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit>

Cq0,(10)

Cq0,(01)

Cq0,(11)

Cout,0

Cout,1

start
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Perceptrons et automates
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

u(00)
<latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit>

u(01)
<latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit>

u(10)
<latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit>

u(11)
<latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit>

Cq0,(00)
Cq1,(00)

Cq1,(01)

Cq1,(10)

Cq1,(11)
<latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit>

Cq0,(10)

Cq0,(01)

Cq0,(11)

Cout,0

Cout,1

start
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Perceptrons et automates
I Exemple: implémentation de l’addition en binaire.

01 11 01 11 11 01 11

+ 1 1 1 0 0 1

1 1 0 0 1 1 0

u(00)
<latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit><latexit sha1_base64="wzigGJ5FLygkk1INJRYQx252bhI=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfu9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/QGKMB</latexit>

u(01)
<latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit><latexit sha1_base64="UX1Wse+S7v7vXc5LODnP7uQ+3pU=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNG+0YExpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bGjAg==</latexit>

u(10)
<latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit><latexit sha1_base64="bt32vi++ATnHcbjKzDIX+qUlJ40=">AAACHXicbZDLSgMxFIYzXmu9jbp0M7QV6sIy040uC25cVrAXaEvJpJk2NJMZkjNCCdn7Fr6BW30Bd+JW3PsgppeFbf0h8POfczgnX5hypsD3v52Nza3tnd3cXn7/4PDo2D05baokk4Q2SMIT2Q6xopwJ2gAGnLZTSXEcctoKx7fTeuuRSsUS8QCTlPZiPBQsYgSDjfpuoZT1dXdIRSQx0WWjL42+qqZgtNGB0b4xpb5b9Cv+TN66CRamiBaq992f7iAhWUwFEI6V6gR+Cj2NJTDCqcl3M0VTTMZ4SDvWChxT1dOzvxjvwiYDL0qkfQK8Wfp3QuNYqUkc2s4Yw0it1qbhf7VOBtFNTzORZkAFmS+KMu5B4k3BeAMmKQE+sQYTyeytHhlhSwUsvqUtmWCgjMUSrEJYN81qJfArwX21WPMXgHLoHBVQGQXoGtXQHaqjBiLoCb2gV/TmPDvvzofzOW/dcBYzZ2hJztcv0bSjAg==</latexit>

u(11)
<latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit><latexit sha1_base64="TNuGNfIOTcZwAHymGibc32sFKzU=">AAACHXicbZC7TsMwFIYdrqXcAowsUVukMlAlXWCsxMJYJHqR2ihyXKe16jiRfYJUWdl5C96AFV6ADbEidh4E9zLQliNb+vX/5+jYX5hypsB1v62Nza3tnd3CXnH/4PDo2D45baskk4S2SMIT2Q2xopwJ2gIGnHZTSXEcctoJx7fTvPNIpWKJeIBJSv0YDwWLGMFgrMAuVbJA94dURBITXc31Za6v6inkOtfe9OSVwC67NXdWzrrwFqKMFtUM7J/+ICFZTAUQjpXqeW4KvsYSGOE0L/YzRVNMxnhIe0YKHFPl69lfcufCOAMnSqS5ApyZ+3dC41ipSRyazhjDSK1mU/O/rJdBdONrJtIMqCDzRVHGHUicKRhnwCQlwCdGYCKZeatDRthQAYNvaUsmGKjcYPFWIayLdr3muTXvvl5uuAtABXSOSqiKPHSNGugONVELEfSEXtArerOerXfrw/qct25Yi5kztFTW1y/TTaMD</latexit>

Cq0,(00)
Cq1,(00)

Cq1,(01)

Cq1,(10)

Cq1,(11)
<latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit><latexit sha1_base64="uwhctjcOIGkxS03/5fSEs78I/Aw=">AAACIXicbZDLSgMxFIYz9VbrrerSzWCrVNAy040uC924rGAv0JYhk2ba0ExmTM4IJcwb+Ba+gVt9AXfiTtz6IKaXhW09JPDz/+dwks+POVPgOF9WZm19Y3Mru53b2d3bP8gfHjVVlEhCGyTikWz7WFHOBG0AA07bsaQ49Dlt+aPaJG89UqlYJO5hHNNeiAeCBYxgMJaXPy/WPP3guZfdARWBxESXUn2R6qtKDKlOtTs5adHLF5yyMy17VbhzUUDzqnv5n24/IklIBRCOleq4Tgw9jSUwwmma6yaKxpiM8IB2jBQ4pKqnp/9J7TPj9O0gkuYKsKfu3wmNQ6XGoW86QwxDtZxNzP+yTgLBTU8zESdABZktChJuQ2RP4Nh9JikBPjYCE8nMW20yxIYKGIQLWxLBQKUGi7sMYVU0K2XXKbt3lULVmQPKohN0ikrIRdeoim5RHTUQQU/oBb2iN+vZerc+rM9Za8aazxyjhbK+fwEbQKQm</latexit>

Cq0,(10)

Cq0,(01)

Cq0,(11)

Cout,0

Cout,1

start
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Perceptrons et automates

Cette équivalence entre circuits logiques ou automates finis et
réseaux de perceptrons est valable pour tout circuit logique ou tout
automate fini.

Theorem ([Kleene, 1956, Minsky, 1967])
I Tout automate fini peu-être simulé par un réseau de neurones

composé de perceptrons.

I Tout réseau de neurones composé de perceptrons peu-être
simulé par automate fini.
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Theorem ([Kleene, 1956, Minsky, 1967])
I Tout automate fini peu-être simulé par un réseau de neurones

composé de perceptrons.

I Tout réseau de neurones composé de perceptrons peu-être
simulé par automate fini.
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Apprentissage

I Le perceptron est un classifieur binaire.

I Étant donné un input, il répond par oui (+1) oui ou non (-1).

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y
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Apprentissage

I Le perceptron est un classifieur binaire.

I Étant donné un input, il répond par oui (+1) oui ou non (-1).

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y
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Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Apprentissage

Soit un dataset formé de 2 types de de data.

I Des images violentes et d’autres non-violentes;

I Des mails qui sont des spams et d’autres non;

I Des produits défectueux et d’autres non.

Apprentissage ou entraînement du perceptron: déterminer les
poids synaptiques et le biais du perceptron de telle sorte que:

I si on lui donne des inputs de la classe 1, il réponde +1 et

I si on lui donne des inputs de la classe 2, il réponde −1
I en se trompant le moins possible...

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Apprentissage

Soit un dataset formé de 2 types de de data.

I Des images violentes et d’autres non-violentes;

I Des mails qui sont des spams et d’autres non;

I Des produits défectueux et d’autres non.

Apprentissage ou entraînement du perceptron: déterminer les
poids synaptiques et le biais du perceptron de telle sorte que:

I si on lui donne des inputs de la classe 1, il réponde +1 et

I si on lui donne des inputs de la classe 2, il réponde −1
I en se trompant le moins possible...

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Apprentissage

Soit un dataset formé de 2 types de de data.

I Des images violentes et d’autres non-violentes;

I Des mails qui sont des spams et d’autres non;

I Des produits défectueux et d’autres non.

Apprentissage ou entraînement du perceptron: déterminer les
poids synaptiques et le biais du perceptron de telle sorte que:

I si on lui donne des inputs de la classe 1, il réponde +1 et

I si on lui donne des inputs de la classe 2, il réponde −1
I en se trompant le moins possible...

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Apprentissage

Soit un dataset formé de 2 types de de data.

I Des images violentes et d’autres non-violentes;

I Des mails qui sont des spams et d’autres non;

I Des produits défectueux et d’autres non.

Apprentissage ou entraînement du perceptron: déterminer les
poids synaptiques et le biais du perceptron de telle sorte que:

I si on lui donne des inputs de la classe 1, il réponde +1 et

I si on lui donne des inputs de la classe 2, il réponde −1
I en se trompant le moins possible...

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Apprentissage

Soit un dataset formé de 2 types de de data.

I Des images violentes et d’autres non-violentes;

I Des mails qui sont des spams et d’autres non;

I Des produits défectueux et d’autres non.

Apprentissage ou entraînement du perceptron: déterminer les
poids synaptiques et le biais du perceptron de telle sorte que:

I si on lui donne des inputs de la classe 1, il réponde +1 et

I si on lui donne des inputs de la classe 2, il réponde −1
I en se trompant le moins possible...

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Apprentissage

Soit un dataset formé de 2 types de de data.

I Des images violentes et d’autres non-violentes;

I Des mails qui sont des spams et d’autres non;

I Des produits défectueux et d’autres non.

Apprentissage ou entraînement du perceptron: déterminer les
poids synaptiques et le biais du perceptron de telle sorte que:

I si on lui donne des inputs de la classe 1, il réponde +1 et

I si on lui donne des inputs de la classe 2, il réponde −1
I en se trompant le moins possible...

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Apprentissage

Soit un dataset formé de 2 types de de data.

I Des images violentes et d’autres non-violentes;

I Des mails qui sont des spams et d’autres non;

I Des produits défectueux et d’autres non.

Apprentissage ou entraînement du perceptron: déterminer les
poids synaptiques et le biais du perceptron de telle sorte que:

I si on lui donne des inputs de la classe 1, il réponde +1 et

I si on lui donne des inputs de la classe 2, il réponde −1
I en se trompant le moins possible...

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Apprentissage

Soit un dataset formé de 2 types de de data.

I Des images violentes et d’autres non-violentes;

I Des mails qui sont des spams et d’autres non;

I Des produits défectueux et d’autres non.

Apprentissage ou entraînement du perceptron: déterminer les
poids synaptiques et le biais du perceptron de telle sorte que:

I si on lui donne des inputs de la classe 1, il réponde +1 et

I si on lui donne des inputs de la classe 2, il réponde −1
I en se trompant le moins possible...

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Apprentissage

I Apprentissage: modification des poids synaptiques et du biais.

I Vaguement inspiré du concept crucial de plasticité synaptique
en biologie.

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y
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Apprentissage

I Apprentissage: modification des poids synaptiques et du biais.

I Vaguement inspiré du concept crucial de plasticité synaptique
en biologie.

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y
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Apprentissage

I Apprentissage: modification des poids synaptiques et du biais.

I Vaguement inspiré du concept crucial de plasticité synaptique
en biologie.

<latexit sha1_base64="I7p9ySu4sJAEfkb0OyXQyjTXFk8=">AAAB63icdVDLSsNAFJ34rPVVdelmsBVdhUlttNkV3LisYB/QhjKZTtqhM0mYmQgl9BfcuFDErT/kzr9x0lZQ0QMXDufcy733BAlnSiP0Ya2srq1vbBa2its7u3v7pYPDtopTSWiLxDyW3QAryllEW5ppTruJpFgEnHaCyXXud+6pVCyO7vQ0ob7Ao4iFjGCdS5XgrDIolZGNXM91EES2ixzvIieeV6+5LnRsNEcZLNEclN77w5ikgkaacKxUz0GJ9jMsNSOczor9VNEEkwke0Z6hERZU+dn81hk8NcoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf44HDJJieZTQzCRzNwKyRhLTLSJp2hC+PoU/k/aVdu5tGu31XKjsYyjAI7BCTgHDrgCDXADmqAFCBiDB/AEni1hPVov1uuidcVazhyBH7DePgFPRY3G</latexit>

b0

<latexit sha1_base64="fsB5NRABzSArD8LJuawmQlHSyNs=">AAAB73icdVDLSgMxFM3UV62vqks3wVZ0NWRqRzu7ghs3QgX7gHYomTTThmYeJhmlDP0JNy4UcevvuPNvzLQVVPTAhcM593LvPV7MmVQIfRi5peWV1bX8emFjc2t7p7i715JRIghtkohHouNhSTkLaVMxxWknFhQHHqdtb3yR+e07KiSLwhs1iakb4GHIfEaw0lKnfH/cT6+m5X6xhExkO7aFIDJtZDmnGXGcWtW2oWWiGUpggUa/+N4bRCQJaKgIx1J2LRQrN8VCMcLptNBLJI0xGeMh7Woa4oBKN53dO4VHWhlAPxK6QgVn6veJFAdSTgJPdwZYjeRvLxP/8rqJ8mtuysI4UTQk80V+wqGKYPY8HDBBieITTTARTN8KyQgLTJSOqKBD+PoU/k9aFdM6M6vXlVK9vogjDw7AITgBFjgHdXAJGqAJCODgATyBZ+PWeDRejNd5a85YzOyDHzDePgGGwI+n</latexit>

w0
M

<latexit sha1_base64="IRNKrwxddSSL5pCGIvthpqn7YqY=">AAAB73icdVDLSgMxFM34rPVVdekm2IquhkztaGdXcOOygn1AO5RMmrahmcyYZJQy9CfcuFDErb/jzr8x01ZQ0QMXDufcy733BDFnSiP0YS0tr6yurec28ptb2zu7hb39pooSSWiDRDyS7QArypmgDc00p+1YUhwGnLaC8WXmt+6oVCwSN3oSUz/EQ8EGjGBtpHbp/qSXsmmpVygiG7me6yCIbBc53llGPK9acV3o2GiGIlig3iu8d/sRSUIqNOFYqY6DYu2nWGpGOJ3mu4miMSZjPKQdQwUOqfLT2b1TeGyUPhxE0pTQcKZ+n0hxqNQkDExniPVI/fYy8S+vk+hB1U+ZiBNNBZkvGiQc6ghmz8M+k5RoPjEEE8nMrZCMsMREm4jyJoSvT+H/pFm2nXO7cl0u1mqLOHLgEByBU+CAC1ADV6AOGoAADh7AE3i2bq1H68V6nbcuWYuZA/AD1tsnsWiPww==</latexit>

w0
i

<latexit sha1_base64="oOnCfzf0MS/jLmIiue/LCWyCMW8=">AAAB73icdVDLSgMxFM34rPVVdekm2IquhkztaGdXcOOygn1AO5RMmrahmcyYZJQy9CfcuFDErb/jzr8x01ZQ0QMXDufcy733BDFnSiP0YS0tr6yurec28ptb2zu7hb39pooSSWiDRDyS7QArypmgDc00p+1YUhwGnLaC8WXmt+6oVCwSN3oSUz/EQ8EGjGBtpHbp/qSXOtNSr1BENnI910EQ2S5yvLOMeF614rrQsdEMRbBAvVd47/YjkoRUaMKxUh0HxdpPsdSMcDrNdxNFY0zGeEg7hgocUuWns3un8NgofTiIpCmh4Uz9PpHiUKlJGJjOEOuR+u1l4l9eJ9GDqp8yESeaCjJfNEg41BHMnod9JinRfGIIJpKZWyEZYYmJNhHlTQhfn8L/SbNsO+d25bpcrNUWceTAITgCp8ABF6AGrkAdNAABHDyAJ/Bs3VqP1ov1Om9dshYzB+AHrLdPXBiPiw==</latexit>

w0
1

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y
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Apprentissage

Algorithm 1: Training algorithm of the perceptron
Data:
dataset = {(xi, yi) : i = 1, . . . , N};
Perceptron P with random weights (and bias) w;
Learning rate λ > 0.

for e = 1 to nb_epochs do
for k = 1 to N do

Process sample xk into perceptron P
if xk is ill-classified then

w := w + λ · yk · xk // update weights and bias
end

end
return trained weights w

I Remarque: w et xk sont deux vecteurs de même taille. Ainsi,
la mise à jour des poids est une somme vectorielle:

w := w + λ · yk · xk
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Exemple
Démo notebook: entraînement du perceptron sur le dataset
MNIST.
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Réseaux de neurones de 2ème génération

Figure taken from [Wang et al., 2020]
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Neurones continus
I Le perceptron est un simple neurone discret: la fonction d’ac-

tivation est discrète.

I En deep learning, on utilise des neurones continus: la fonction
d’activation est continue (tanh, ReLU, etc.).

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y
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d’activation est continue (tanh, ReLU, etc.).

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y
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Neurones continus
I Le perceptron est un simple neurone discret: la fonction d’ac-

tivation est discrète.

I En deep learning, on utilise des neurones continus: la fonction
d’activation est continue (tanh, ReLU, etc.).

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y
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Neurones continus
Fonctions d’activations
I discrète, tanh et ReLU(rectified linear unit)
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Neurones continus

Exemples: fonction d’activation tanh

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="6daqE97WiJm2edSIqcchkszmVJY=">AAAB63icdVDLSsNAFJ3UV62vqks3g63gKkxqo82u4MZlBfuANpTJdNIOnZmEmYlQQn/BjQtF3PpD7vwbk7aCih64cDjnXu69J4g50wahD6uwtr6xuVXcLu3s7u0flA+POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G0+vc795TpVkk78wspr7AY8lCRrDJpaqDqsNyBdnI9VwHQWS7yPEucuJ5jbrrQsdGC1TACq1h+X0wikgiqDSEY637DoqNn2JlGOF0XhokmsaYTPGY9jMqsaDaTxe3zuFZpoxgGKmspIEL9ftEioXWMxFknQKbif7t5eJfXj8xYcNPmYwTQyVZLgoTDk0E88fhiClKDJ9lBBPFslshmWCFicniKWUhfH0K/yedmu1c2vXbWqXZXMVRBCfgFJwDB1yBJrgBLdAGBEzAA3gCz5awHq0X63XZWrBWM8fgB6y3TxJMjZ4=</latexit>

10<latexit sha1_base64="7B9N0uTjBd9he06zG4pzC6cDAa8=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyGpoh4LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zkW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3nfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABBajYo=</latexit>

0.3

<latexit sha1_base64="6tHZ3Xom5gW17taO0b3Sgs4PMXs=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyEpfh0LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zmW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3HfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABNkjYw=</latexit>

0.5 <latexit sha1_base64="eMCLI6BaFodxqsfJpMVIU6hwRBM=">AAAB63icdVDLSsNAFJ34rPVVdelmsBXcGCa10WZXcOOygn1AG8pkOmmHziRhZiKU0F9w40IRt/6QO//GSVtBRQ9cOJxzL/feEyScKY3Qh7Wyura+sVnYKm7v7O7tlw4O2ypOJaEtEvNYdgOsKGcRbWmmOe0mkmIRcNoJJte537mnUrE4utPThPoCjyIWMoJ1LlXOq5VBqYxs5HqugyCyXeR4FznxvHrNdaFjoznKYInmoPTeH8YkFTTShGOleg5KtJ9hqRnhdFbsp4ommEzwiPYMjbCgys/mt87gqVGGMIylqUjDufp9IsNCqakITKfAeqx+e7n4l9dLdVj3MxYlqaYRWSwKUw51DPPH4ZBJSjSfGoKJZOZWSMZYYqJNPEUTwten8H/SrtrOpV27rZYbjWUcBXAMTsAZcMAVaIAb0AQtQMAYPIAn8GwJ69F6sV4XrSvWcuYI/ID19gkPPo2c</latexit>�2
<latexit sha1_base64="xurl48DY9zYFKYH5ibZnnr6HfeE=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91UneqgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQKkEI1k</latexit>

1

<latexit sha1_base64="Q9dKakSJPik8epeKWhx4f4WpVxg=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAr1E1I6rO7ghuXFewDmlAm00k7dDIJMxOxhLrxV9y4UMStf+HOv3HaZqGtBy4czrmXe+/xY0alsu1vI7e0vLK6ll8vbGxube+Yu3tNGSUCkwaOWCTaPpKEUU4aiipG2rEgKPQZafnD64nfuidC0ojfqVFMvBD1OQ0oRkpLXfOg5CrEB+XTE+iiOBbRA7StavW81DWLtmVPAReJk5EiyFDvml9uL8JJSLjCDEnZcexYeSkSimJGxgU3kSRGeIj6pKMpRyGRXjr9YAyPtdKDQSR0cQWn6u+JFIVSjkJfd4ZIDeS8NxH/8zqJCq68lPI4UYTj2aIgYVBFcBIH7FFBsGIjTRAWVN8K8QAJhJUOraBDcOZfXiTNiuVcWGe3lWKtlsWRB4fgCJSBAy5BDdyAOmgADB7BM3gFb8aT8WK8Gx+z1pyRzeyDPzA+fwAGAZSu</latexit>

tanh(3) ⇡ 0.995
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Neurones continus

Exemples: fonction d’activation tanh

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="6daqE97WiJm2edSIqcchkszmVJY=">AAAB63icdVDLSsNAFJ3UV62vqks3g63gKkxqo82u4MZlBfuANpTJdNIOnZmEmYlQQn/BjQtF3PpD7vwbk7aCih64cDjnXu69J4g50wahD6uwtr6xuVXcLu3s7u0flA+POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G0+vc795TpVkk78wspr7AY8lCRrDJpaqDqsNyBdnI9VwHQWS7yPEucuJ5jbrrQsdGC1TACq1h+X0wikgiqDSEY637DoqNn2JlGOF0XhokmsaYTPGY9jMqsaDaTxe3zuFZpoxgGKmspIEL9ftEioXWMxFknQKbif7t5eJfXj8xYcNPmYwTQyVZLgoTDk0E88fhiClKDJ9lBBPFslshmWCFicniKWUhfH0K/yedmu1c2vXbWqXZXMVRBCfgFJwDB1yBJrgBLdAGBEzAA3gCz5awHq0X63XZWrBWM8fgB6y3TxJMjZ4=</latexit>

10<latexit sha1_base64="7B9N0uTjBd9he06zG4pzC6cDAa8=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyGpoh4LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zkW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3nfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABBajYo=</latexit>

0.3

<latexit sha1_base64="6tHZ3Xom5gW17taO0b3Sgs4PMXs=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyEpfh0LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zmW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3HfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABNkjYw=</latexit>

0.5 <latexit sha1_base64="TQftE0XWs00UG9E8J2V5kEa8bkw=">AAAB7HicdVBNS8NAEN34WetX1aOXxVbwYtjURptbwYvHCqYttKFsttt26WYTdjdCCf0NXjwo4tUf5M1/46atoKIPBh7vzTAzL0w4UxqhD2tldW19Y7OwVdze2d3bLx0ctlScSkJ9EvNYdkKsKGeC+pppTjuJpDgKOW2Hk+vcb99TqVgs7vQ0oUGER4INGcHaSH7l3EGVfqmMbOR6roMgsl3keBc58bx6zXWhY6M5ymCJZr/03hvEJI2o0IRjpboOSnSQYakZ4XRW7KWKJphM8Ih2DRU4oirI5sfO4KlRBnAYS1NCw7n6fSLDkVLTKDSdEdZj9dvLxb+8bqqH9SBjIkk1FWSxaJhyqGOYfw4HTFKi+dQQTCQzt0IyxhITbfIpmhC+PoX/k1bVdi7t2m213Ggs4yiAY3ACzoADrkAD3IAm8AEBDDyAJ/BsCevRerFeF60r1nLmCPyA9fYJfBWN1Q==</latexit>�10

<latexit sha1_base64="jQAYAhz4msUikHxHAKQjsSaODho=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghuXFZy20A4lk2ba0ExmSDJCKf0GNy4UcesHufNvzLQVVPRA4OSce7n3njDlTGmEPqzC2vrG5lZxu7Szu7d/UD48aqskk4T6JOGJ7IZYUc4E9TXTnHZTSXEcctoJJ9e537mnUrFE3OlpSoMYjwSLGMHaSH4V2W51UK4gG7me6yBo/sjxLnLieY2660LHRgtUwAqtQfm9P0xIFlOhCcdK9RyU6mCGpWaE03mpnymaYjLBI9ozVOCYqmC2WHYOz4wyhFEizRMaLtTvHTMcKzWNQ1MZYz1Wv71c/MvrZTpqBDMm0kxTQZaDooxDncD8cjhkkhLNp4ZgIpnZFZIxlphok0/JhPB1KfyftGu2c2nXb2uVZnMVRxGcgFNwDhxwBZrgBrSADwhg4AE8gWdLWI/Wi/W6LC1Yq55j8APW2yeDsY3a</latexit>

0.5

<latexit sha1_base64="a9ajFDlMszVLBZhTaKW+T7lGv5U=">AAACBXicbVDLSsNAFJ34rPUVdamLwVaoi4akWB+7ghuXFewDmlAm00k7dDIJMxOxhG7c+CtuXCji1n9w5984bbPQ1gMXDufcy733+DGjUtn2t7G0vLK6tp7byG9ube/smnv7TRklApMGjlgk2j6ShFFOGooqRtqxICj0GWn5w+uJ37onQtKI36lRTLwQ9TkNKEZKS13zqOgqxAelsmNVT6GL4lhED7BsW1d2tdg1C7ZlTwEXiZORAshQ75pfbi/CSUi4wgxJ2XHsWHkpEopiRsZ5N5EkRniI+qSjKUchkV46/WIMT7TSg0EkdHEFp+rviRSFUo5CX3eGSA3kvDcR//M6iQouvZTyOFGE49miIGFQRXASCexRQbBiI00QFlTfCvEACYSVDi6vQ3DmX14kzYrlnFtnt5VCrZbFkQOH4BiUgAMuQA3cgDpoAAwewTN4BW/Gk/FivBsfs9YlI5s5AH9gfP4AwQeViA==</latexit>

tanh(�1.5) ⇡ �0.905
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Neurones continus

Exemples: fonction d’activation ReLU

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="6daqE97WiJm2edSIqcchkszmVJY=">AAAB63icdVDLSsNAFJ3UV62vqks3g63gKkxqo82u4MZlBfuANpTJdNIOnZmEmYlQQn/BjQtF3PpD7vwbk7aCih64cDjnXu69J4g50wahD6uwtr6xuVXcLu3s7u0flA+POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G0+vc795TpVkk78wspr7AY8lCRrDJpaqDqsNyBdnI9VwHQWS7yPEucuJ5jbrrQsdGC1TACq1h+X0wikgiqDSEY637DoqNn2JlGOF0XhokmsaYTPGY9jMqsaDaTxe3zuFZpoxgGKmspIEL9ftEioXWMxFknQKbif7t5eJfXj8xYcNPmYwTQyVZLgoTDk0E88fhiClKDJ9lBBPFslshmWCFicniKWUhfH0K/yedmu1c2vXbWqXZXMVRBCfgFJwDB1yBJrgBLdAGBEzAA3gCz5awHq0X63XZWrBWM8fgB6y3TxJMjZ4=</latexit>

10<latexit sha1_base64="7B9N0uTjBd9he06zG4pzC6cDAa8=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyGpoh4LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zkW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3nfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABBajYo=</latexit>

0.3

<latexit sha1_base64="6tHZ3Xom5gW17taO0b3Sgs4PMXs=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyEpfh0LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zmW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3HfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABNkjYw=</latexit>

0.5 <latexit sha1_base64="eMCLI6BaFodxqsfJpMVIU6hwRBM=">AAAB63icdVDLSsNAFJ34rPVVdelmsBXcGCa10WZXcOOygn1AG8pkOmmHziRhZiKU0F9w40IRt/6QO//GSVtBRQ9cOJxzL/feEyScKY3Qh7Wyura+sVnYKm7v7O7tlw4O2ypOJaEtEvNYdgOsKGcRbWmmOe0mkmIRcNoJJte537mnUrE4utPThPoCjyIWMoJ1LlXOq5VBqYxs5HqugyCyXeR4FznxvHrNdaFjoznKYInmoPTeH8YkFTTShGOleg5KtJ9hqRnhdFbsp4ommEzwiPYMjbCgys/mt87gqVGGMIylqUjDufp9IsNCqakITKfAeqx+e7n4l9dLdVj3MxYlqaYRWSwKUw51DPPH4ZBJSjSfGoKJZOZWSMZYYqJNPEUTwten8H/SrtrOpV27rZYbjWUcBXAMTsAZcMAVaIAb0AQtQMAYPIAn8GwJ69F6sV4XrSvWcuYI/ID19gkPPo2c</latexit>�2
<latexit sha1_base64="xurl48DY9zYFKYH5ibZnnr6HfeE=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91UneqgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQKkEI1k</latexit>

1

<latexit sha1_base64="xw7COmCiWFiG9DA56Hrmu0anKW4=">AAAB/3icbVDNSsNAGNzUv1r/ooIXL4utUC8laUW9CAUvHjxUMW2hDWWz3bRLd5OwuxFK7MFX8eJBEa++hjffxk2bg7YOLAwz38c3O17EqFSW9W3klpZXVtfy64WNza3tHXN3rynDWGDi4JCFou0hSRgNiKOoYqQdCYK4x0jLG12lfuuBCEnD4F6NI+JyNAioTzFSWuqZB6UuR2ooeHJHbpxJuXYCL2Gt1DOLVsWaAi4SOyNFkKHRM7+6/RDHnAQKMyRlx7Yi5SZIKIoZmRS6sSQRwiM0IB1NA8SJdJNp/gk81kof+qHQL1Bwqv7eSBCXcsw9PZmGlfNeKv7ndWLlX7gJDaJYkQDPDvkxgyqEaRmwTwXBio01QVhQnRXiIRIIK11ZQZdgz395kTSrFfuscnpbLdbrWR15cAiOQBnY4BzUwTVoAAdg8AiewSt4M56MF+Pd+JiN5oxsZx/8gfH5Ayj6lD0=</latexit>

ReLU(3) = 3
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Neurones continus

Exemples: fonction d’activation ReLU

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="6daqE97WiJm2edSIqcchkszmVJY=">AAAB63icdVDLSsNAFJ3UV62vqks3g63gKkxqo82u4MZlBfuANpTJdNIOnZmEmYlQQn/BjQtF3PpD7vwbk7aCih64cDjnXu69J4g50wahD6uwtr6xuVXcLu3s7u0flA+POjpKFKFtEvFI9QKsKWeStg0znPZiRbEIOO0G0+vc795TpVkk78wspr7AY8lCRrDJpaqDqsNyBdnI9VwHQWS7yPEucuJ5jbrrQsdGC1TACq1h+X0wikgiqDSEY637DoqNn2JlGOF0XhokmsaYTPGY9jMqsaDaTxe3zuFZpoxgGKmspIEL9ftEioXWMxFknQKbif7t5eJfXj8xYcNPmYwTQyVZLgoTDk0E88fhiClKDJ9lBBPFslshmWCFicniKWUhfH0K/yedmu1c2vXbWqXZXMVRBCfgFJwDB1yBJrgBLdAGBEzAA3gCz5awHq0X63XZWrBWM8fgB6y3TxJMjZ4=</latexit>

10<latexit sha1_base64="7B9N0uTjBd9he06zG4pzC6cDAa8=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyGpoh4LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zkW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3nfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABBajYo=</latexit>

0.3

<latexit sha1_base64="6tHZ3Xom5gW17taO0b3Sgs4PMXs=">AAAB7HicbVBNS8NAEJ2tX7V+VT16WWwFTyEpfh0LXjxWMLXQhrLZbtqlm03Y3Qgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSq4Nq77jUpr6xubW+Xtys7u3v5B9fCorZNMUebTRCSqExLNBJfMN9wI1kkVI3Eo2GM4vp35j09MaZ7IBzNJWRCToeQRp8RYya+7zmW9X625jjsHXiVeQWpQoNWvfvUGCc1iJg0VROuu56YmyIkynAo2rfQyzVJCx2TIupZKEjMd5PNjp/jMKgMcJcqWNHiu/p7ISaz1JA5tZ0zMSC97M/E/r5uZ6CbIuUwzwyRdLIoygU2CZ5/jAVeMGjGxhFDF7a2Yjogi1Nh8KjYEb/nlVdJuON6Vc3HfqDWbRRxlOIFTOAcPrqEJd9ACHyhweIZXeEMSvaB39LFoLaFi5hj+AH3+ABNkjYw=</latexit>

0.5 <latexit sha1_base64="TQftE0XWs00UG9E8J2V5kEa8bkw=">AAAB7HicdVBNS8NAEN34WetX1aOXxVbwYtjURptbwYvHCqYttKFsttt26WYTdjdCCf0NXjwo4tUf5M1/46atoKIPBh7vzTAzL0w4UxqhD2tldW19Y7OwVdze2d3bLx0ctlScSkJ9EvNYdkKsKGeC+pppTjuJpDgKOW2Hk+vcb99TqVgs7vQ0oUGER4INGcHaSH7l3EGVfqmMbOR6roMgsl3keBc58bx6zXWhY6M5ymCJZr/03hvEJI2o0IRjpboOSnSQYakZ4XRW7KWKJphM8Ih2DRU4oirI5sfO4KlRBnAYS1NCw7n6fSLDkVLTKDSdEdZj9dvLxb+8bqqH9SBjIkk1FWSxaJhyqGOYfw4HTFKi+dQQTCQzt0IyxhITbfIpmhC+PoX/k1bVdi7t2m213Ggs4yiAY3ACzoADrkAD3IAm8AEBDDyAJ/BsCevRerFeF60r1nLmCPyA9fYJfBWN1Q==</latexit>�10

<latexit sha1_base64="jQAYAhz4msUikHxHAKQjsSaODho=">AAAB7HicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghuXFZy20A4lk2ba0ExmSDJCKf0GNy4UcesHufNvzLQVVPRA4OSce7n3njDlTGmEPqzC2vrG5lZxu7Szu7d/UD48aqskk4T6JOGJ7IZYUc4E9TXTnHZTSXEcctoJJ9e537mnUrFE3OlpSoMYjwSLGMHaSH4V2W51UK4gG7me6yBo/sjxLnLieY2660LHRgtUwAqtQfm9P0xIFlOhCcdK9RyU6mCGpWaE03mpnymaYjLBI9ozVOCYqmC2WHYOz4wyhFEizRMaLtTvHTMcKzWNQ1MZYz1Wv71c/MvrZTpqBDMm0kxTQZaDooxDncD8cjhkkhLNp4ZgIpnZFZIxlphok0/JhPB1KfyftGu2c2nXb2uVZnMVRxGcgFNwDhxwBZrgBrSADwhg4AE8gWdLWI/Wi/W6LC1Yq55j8APW2yeDsY3a</latexit>

0.5

<latexit sha1_base64="zYQEM75Dn6PDYDarjgIoZUpVMsc=">AAACAnicbVDLSsNAFJ3UV62vqCtxM9gKdWFJiq+NUHDjwkUV0xbaUCbTSTt0MgkzE6GE4sZfceNCEbd+hTv/xkmbhbYeuHA4517uvceLGJXKsr6N3MLi0vJKfrWwtr6xuWVu7zRkGAtMHByyULQ8JAmjnDiKKkZakSAo8BhpesOr1G8+ECFpyO/VKCJugPqc+hQjpaWuuVfqBEgNRJDckRtnXD62K6dH8BJapa5ZtCrWBHCe2Bkpggz1rvnV6YU4DghXmCEp27YVKTdBQlHMyLjQiSWJEB6iPmlrylFApJtMXhjDQ630oB8KXVzBifp7IkGBlKPA053pvXLWS8X/vHas/As3oTyKFeF4usiPGVQhTPOAPSoIVmykCcKC6lshHiCBsNKpFXQI9uzL86RRrdhnlZPbarFWy+LIg31wAMrABuegBq5BHTgAg0fwDF7Bm/FkvBjvxse0NWdkM7vgD4zPH4AtlOY=</latexit>

ReLU(�1.5) = 0
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Réseau de neurones

Réseau de neurones feedforward

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

<latexit sha1_base64="KDixX7/4pjh6oyTvTyVR3JhLUc4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsN+3SzSbsTsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMb6IaCGS6F4CwVK/pBoTqNA8k4wvpn5nUeujYjVPU4S7kd0qEQoGEUrdapP/aw+rfbLFbfmzkFWiZeTCuRo9stfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiXtes27rF3c1SuNRh5HEU7gFM7BgytowC00oQUMxvAMr/DmJM6L8+58LFoLTj5zDH/gfP4AjWGPDg==</latexit>x2

<latexit sha1_base64="5DyEbhEFDdR7KIoNzt0rN1dt4mk=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4Irto1COJF4+YyCOBDZkdGpgwO7uZmTWSDR/hxYPGePV7vPk3DrAHBSvppFLVne6uIBZcG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEMWywSESqHVCNgktsGG4EtmOFNAwEtoLx7cxvPaLSPJIPZhKjH9Kh5APOqLFSq/zUSy+m5V6x5FbcOcgq8TJSggz1XvGr249YEqI0TFCtO54bGz+lynAmcFroJhpjysZ0iB1LJQ1R++n83Ck5s0qfDCJlSxoyV39PpDTUehIGtjOkZqSXvZn4n9dJzODGT7mME4OSLRYNEkFMRGa/kz5XyIyYWEKZ4vZWwkZUUWZsQgUbgrf88ippViveVeXyvlqq1bI48nACp3AOHlxDDe6gDg1gMIZneIU3J3ZenHfnY9Gac7KZY/gD5/MHjuePDw==</latexit>x3

<latexit sha1_base64="U2NZUp8XmDHdjSU+Y1t9IvTeN+g=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4IruEqEcSLx4xkUcCGzI7DDBhdnYz02skGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0J6CGS6F4EwVK3ok1p2EgeTuY3M799iPXRkTqAacx90M6UmIoGEUrtctP/bQ2K/eLJbfiLkDWiZeREmRo9ItfvUHEkpArZJIa0/XcGP2UahRM8lmhlxgeUzahI961VNGQGz9dnDsjF1YZkGGkbSkkC/X3REpDY6ZhYDtDimOz6s3F/7xugsMbPxUqTpArtlw0TCTBiMx/JwOhOUM5tYQyLeythI2ppgxtQgUbgrf68jppVSveVaV2Xy3V61kceTiDc7gED66hDnfQgCYwmMAzvMKbEzsvzrvzsWzNOdnMKfyB8/kDkG2PEA==</latexit>x4

<latexit sha1_base64="ju0NEOW/e/KzAPWmNzBaCFWquBk=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4IrvE15HEi0dM5JHAhswODUyYnd3MzBrJho/w4kFjvPo93vwbB9iDgpV0UqnqTndXEAuujet+O7m19Y3Nrfx2YWd3b/+geHjU1FGiGDZYJCLVDqhGwSU2DDcC27FCGgYCW8H4dua3HlFpHskHM4nRD+lQ8gFn1FipVX7qpZfTcq9YcivuHGSVeBkpQYZ6r/jV7UcsCVEaJqjWHc+NjZ9SZTgTOC10E40xZWM6xI6lkoao/XR+7pScWaVPBpGyJQ2Zq78nUhpqPQkD2xlSM9LL3kz8z+skZnDjp1zGiUHJFosGiSAmIrPfSZ8rZEZMLKFMcXsrYSOqKDM2oYINwVt+eZU0qxXvqnJxXy3ValkceTiBUzgHD66hBndQhwYwGMMzvMKbEzsvzrvzsWjNOdnMMfyB8/kDkfOPEQ==</latexit>x5
<latexit sha1_base64="feRXwBlZ3Zf7mIzepKSr0kEDsGM="></latexit>

W [1], b[1]
<latexit sha1_base64="OSl0v39QcasbWpC1PDD1OsyzH3o="></latexit>

W [2], b[2]
<latexit sha1_base64="H8/EyJEavQwnd3ttET0XMOvdq2k="></latexit>

W [3], b[3]
<latexit sha1_base64="wD/Qfp6BssRDTd1mA2akMz3CPKU="></latexit>

W [4], b[4]
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Réseau de neurones

Réseau de neurones récurrents

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

<latexit sha1_base64="KDixX7/4pjh6oyTvTyVR3JhLUc4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsN+3SzSbsTsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMb6IaCGS6F4CwVK/pBoTqNA8k4wvpn5nUeujYjVPU4S7kd0qEQoGEUrdapP/aw+rfbLFbfmzkFWiZeTCuRo9stfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiXtes27rF3c1SuNRh5HEU7gFM7BgytowC00oQUMxvAMr/DmJM6L8+58LFoLTj5zDH/gfP4AjWGPDg==</latexit>x2

<latexit sha1_base64="5DyEbhEFDdR7KIoNzt0rN1dt4mk=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4Irto1COJF4+YyCOBDZkdGpgwO7uZmTWSDR/hxYPGePV7vPk3DrAHBSvppFLVne6uIBZcG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEMWywSESqHVCNgktsGG4EtmOFNAwEtoLx7cxvPaLSPJIPZhKjH9Kh5APOqLFSq/zUSy+m5V6x5FbcOcgq8TJSggz1XvGr249YEqI0TFCtO54bGz+lynAmcFroJhpjysZ0iB1LJQ1R++n83Ck5s0qfDCJlSxoyV39PpDTUehIGtjOkZqSXvZn4n9dJzODGT7mME4OSLRYNEkFMRGa/kz5XyIyYWEKZ4vZWwkZUUWZsQgUbgrf88ippViveVeXyvlqq1bI48nACp3AOHlxDDe6gDg1gMIZneIU3J3ZenHfnY9Gac7KZY/gD5/MHjuePDw==</latexit>x3

<latexit sha1_base64="U2NZUp8XmDHdjSU+Y1t9IvTeN+g=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4IruEqEcSLx4xkUcCGzI7DDBhdnYz02skGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0J6CGS6F4EwVK3ok1p2EgeTuY3M799iPXRkTqAacx90M6UmIoGEUrtctP/bQ2K/eLJbfiLkDWiZeREmRo9ItfvUHEkpArZJIa0/XcGP2UahRM8lmhlxgeUzahI961VNGQGz9dnDsjF1YZkGGkbSkkC/X3REpDY6ZhYDtDimOz6s3F/7xugsMbPxUqTpArtlw0TCTBiMx/JwOhOUM5tYQyLeythI2ppgxtQgUbgrf68jppVSveVaV2Xy3V61kceTiDc7gED66hDnfQgCYwmMAzvMKbEzsvzrvzsWzNOdnMKfyB8/kDkG2PEA==</latexit>x4

<latexit sha1_base64="ju0NEOW/e/KzAPWmNzBaCFWquBk=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4IrvE15HEi0dM5JHAhswODUyYnd3MzBrJho/w4kFjvPo93vwbB9iDgpV0UqnqTndXEAuujet+O7m19Y3Nrfx2YWd3b/+geHjU1FGiGDZYJCLVDqhGwSU2DDcC27FCGgYCW8H4dua3HlFpHskHM4nRD+lQ8gFn1FipVX7qpZfTcq9YcivuHGSVeBkpQYZ6r/jV7UcsCVEaJqjWHc+NjZ9SZTgTOC10E40xZWM6xI6lkoao/XR+7pScWaVPBpGyJQ2Zq78nUhpqPQkD2xlSM9LL3kz8z+skZnDjp1zGiUHJFosGiSAmIrPfSZ8rZEZMLKFMcXsrYSOqKDM2oYINwVt+eZU0qxXvqnJxXy3ValkceTiBUzgHD66hBndQhwYwGMMzvMKbEzsvzrvzsWjNOdnMMfyB8/kDkfOPEQ==</latexit>x5
<latexit sha1_base64="feRXwBlZ3Zf7mIzepKSr0kEDsGM="></latexit>

W [1], b[1]
<latexit sha1_base64="OSl0v39QcasbWpC1PDD1OsyzH3o="></latexit>

W [2], b[2]
<latexit sha1_base64="H8/EyJEavQwnd3ttET0XMOvdq2k="></latexit>

W [3], b[3]
<latexit sha1_base64="wD/Qfp6BssRDTd1mA2akMz3CPKU="></latexit>

W [4], b[4]
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Réseau de neurones

I Les réseaux de neurones continus sont beaucoup plus puissants
que les réseaux de perrceptron.

I Les réseaux de neurones récurrents sont computationnellement
équivalents à des machines de Turing.

I Ils peuvent donc simuler d’importe quel algorithme
(thèse de Church-Turing).

I Et ils peuvent donc apprendre des problèmes beaucoup plus
complexes!

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Réseau de neurones

I Les réseaux de neurones continus sont beaucoup plus puissants
que les réseaux de perrceptron.

I Les réseaux de neurones récurrents sont computationnellement
équivalents à des machines de Turing.

I Ils peuvent donc simuler d’importe quel algorithme
(thèse de Church-Turing).

I Et ils peuvent donc apprendre des problèmes beaucoup plus
complexes!

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Réseau de neurones

I Les réseaux de neurones continus sont beaucoup plus puissants
que les réseaux de perrceptron.

I Les réseaux de neurones récurrents sont computationnellement
équivalents à des machines de Turing.

I Ils peuvent donc simuler d’importe quel algorithme
(thèse de Church-Turing).

I Et ils peuvent donc apprendre des problèmes beaucoup plus
complexes!

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Réseau de neurones

I Les réseaux de neurones continus sont beaucoup plus puissants
que les réseaux de perrceptron.

I Les réseaux de neurones récurrents sont computationnellement
équivalents à des machines de Turing.

I Ils peuvent donc simuler d’importe quel algorithme
(thèse de Church-Turing).

I Et ils peuvent donc apprendre des problèmes beaucoup plus
complexes!

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

Program current state: qin
<latexit sha1_base64="+Wvm4ci1DZgCO4Re5T/rszY1lwE="></latexit><latexit sha1_base64="+Wvm4ci1DZgCO4Re5T/rszY1lwE="></latexit><latexit sha1_base64="+Wvm4ci1DZgCO4Re5T/rszY1lwE="></latexit><latexit sha1_base64="+Wvm4ci1DZgCO4Re5T/rszY1lwE="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (qbis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="8F17LXgnUbF7axzwVi4xWqM7+/0="></latexit><latexit sha1_base64="8F17LXgnUbF7axzwVi4xWqM7+/0="></latexit><latexit sha1_base64="8F17LXgnUbF7axzwVi4xWqM7+/0="></latexit><latexit sha1_base64="8F17LXgnUbF7axzwVi4xWqM7+/0="></latexit>

input tape
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1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

work tape
<latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
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<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>
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Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

Program current state: qin
<latexit sha1_base64="+Wvm4ci1DZgCO4Re5T/rszY1lwE="></latexit><latexit sha1_base64="+Wvm4ci1DZgCO4Re5T/rszY1lwE="></latexit><latexit sha1_base64="+Wvm4ci1DZgCO4Re5T/rszY1lwE="></latexit><latexit sha1_base64="+Wvm4ci1DZgCO4Re5T/rszY1lwE="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (qbis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="jEYKza2rDWBUpRMW4A2+zPEg1m4="></latexit><latexit sha1_base64="jEYKza2rDWBUpRMW4A2+zPEg1m4="></latexit><latexit sha1_base64="jEYKza2rDWBUpRMW4A2+zPEg1m4="></latexit><latexit sha1_base64="jEYKza2rDWBUpRMW4A2+zPEg1m4="></latexit>

input tape
<latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>
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<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>
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<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>
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<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>
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Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

input tape
<latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

work tape
<latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

Program current state: q0
<latexit sha1_base64="K2BvRf0SxCZ/KVg+ErQyFASgHJQ="></latexit><latexit sha1_base64="K2BvRf0SxCZ/KVg+ErQyFASgHJQ="></latexit><latexit sha1_base64="K2BvRf0SxCZ/KVg+ErQyFASgHJQ="></latexit><latexit sha1_base64="K2BvRf0SxCZ/KVg+ErQyFASgHJQ="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (qbis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="X5X5p6xBCZqSLza7eBBQ17dYtzs="></latexit><latexit sha1_base64="X5X5p6xBCZqSLza7eBBQ17dYtzs="></latexit><latexit sha1_base64="X5X5p6xBCZqSLza7eBBQ17dYtzs="></latexit><latexit sha1_base64="X5X5p6xBCZqSLza7eBBQ17dYtzs="></latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

1
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b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>
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Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

Program current state: q0bis
<latexit sha1_base64="6HIEveuf17bOAEr1k4IqCJvtyLo="></latexit><latexit sha1_base64="6HIEveuf17bOAEr1k4IqCJvtyLo="></latexit><latexit sha1_base64="6HIEveuf17bOAEr1k4IqCJvtyLo="></latexit><latexit sha1_base64="6HIEveuf17bOAEr1k4IqCJvtyLo="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (q0bis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="JbvIRWvykxjGQmC2jL7CHfY9ycE="></latexit><latexit sha1_base64="JbvIRWvykxjGQmC2jL7CHfY9ycE="></latexit><latexit sha1_base64="JbvIRWvykxjGQmC2jL7CHfY9ycE="></latexit><latexit sha1_base64="JbvIRWvykxjGQmC2jL7CHfY9ycE="></latexit>

input tape
<latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
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<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

work tape
<latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
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<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
<latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit>

Réseaux de neurones Jérémie Cabessa
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Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

Program current state: q0
<latexit sha1_base64="K2BvRf0SxCZ/KVg+ErQyFASgHJQ="></latexit><latexit sha1_base64="K2BvRf0SxCZ/KVg+ErQyFASgHJQ="></latexit><latexit sha1_base64="K2BvRf0SxCZ/KVg+ErQyFASgHJQ="></latexit><latexit sha1_base64="K2BvRf0SxCZ/KVg+ErQyFASgHJQ="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (q0bis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="1iRYkAa/nMISPlufchLKDCU+GUw="></latexit><latexit sha1_base64="1iRYkAa/nMISPlufchLKDCU+GUw="></latexit><latexit sha1_base64="1iRYkAa/nMISPlufchLKDCU+GUw="></latexit><latexit sha1_base64="1iRYkAa/nMISPlufchLKDCU+GUw="></latexit>

input tape
<latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>
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<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>
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<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

work tape
<latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
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b
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0
<latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit>

0
<latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit>
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Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

Program current state: q0bis
<latexit sha1_base64="6HIEveuf17bOAEr1k4IqCJvtyLo="></latexit><latexit sha1_base64="6HIEveuf17bOAEr1k4IqCJvtyLo="></latexit><latexit sha1_base64="6HIEveuf17bOAEr1k4IqCJvtyLo="></latexit><latexit sha1_base64="6HIEveuf17bOAEr1k4IqCJvtyLo="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (q0bis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="so90nInYsYYFhJZo29b4DvJvz7k="></latexit><latexit sha1_base64="so90nInYsYYFhJZo29b4DvJvz7k="></latexit><latexit sha1_base64="so90nInYsYYFhJZo29b4DvJvz7k="></latexit><latexit sha1_base64="so90nInYsYYFhJZo29b4DvJvz7k="></latexit>

input tape
<latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>
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<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

work tape
<latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
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b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
<latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit>

0
<latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit>

0
<latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit>
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Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

Program current state: q1
<latexit sha1_base64="Wfm+qmoGWUCn3RjzdcM0P7j8Ng0="></latexit><latexit sha1_base64="Wfm+qmoGWUCn3RjzdcM0P7j8Ng0="></latexit><latexit sha1_base64="Wfm+qmoGWUCn3RjzdcM0P7j8Ng0="></latexit><latexit sha1_base64="Wfm+qmoGWUCn3RjzdcM0P7j8Ng0="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (q0bis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="VJ3klUoQgB372pmytyeokwFplTU="></latexit><latexit sha1_base64="VJ3klUoQgB372pmytyeokwFplTU="></latexit><latexit sha1_base64="VJ3klUoQgB372pmytyeokwFplTU="></latexit><latexit sha1_base64="VJ3klUoQgB372pmytyeokwFplTU="></latexit>

input tape
<latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
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<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

work tape
<latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>
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<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
<latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit>

0
<latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit>

0
<latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit>

1
<latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit>

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

Program current state: q1bis
<latexit sha1_base64="6TwaF+ndw5h59FG84RlRIT89+WA="></latexit><latexit sha1_base64="6TwaF+ndw5h59FG84RlRIT89+WA="></latexit><latexit sha1_base64="6TwaF+ndw5h59FG84RlRIT89+WA="></latexit><latexit sha1_base64="6TwaF+ndw5h59FG84RlRIT89+WA="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (q0bis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="jCiI8FSC4vZkvod+ZaOHT0WwlT0="></latexit><latexit sha1_base64="jCiI8FSC4vZkvod+ZaOHT0WwlT0="></latexit><latexit sha1_base64="jCiI8FSC4vZkvod+ZaOHT0WwlT0="></latexit><latexit sha1_base64="jCiI8FSC4vZkvod+ZaOHT0WwlT0="></latexit>

input tape
<latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>
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b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
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b
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<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>
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1
<latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit>

1
<latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit>
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Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

Program current state: q1
<latexit sha1_base64="Wfm+qmoGWUCn3RjzdcM0P7j8Ng0="></latexit><latexit sha1_base64="Wfm+qmoGWUCn3RjzdcM0P7j8Ng0="></latexit><latexit sha1_base64="Wfm+qmoGWUCn3RjzdcM0P7j8Ng0="></latexit><latexit sha1_base64="Wfm+qmoGWUCn3RjzdcM0P7j8Ng0="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (q0bis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="zC9BUGO3jUuNiT6UODwb76l/YIY="></latexit><latexit sha1_base64="zC9BUGO3jUuNiT6UODwb76l/YIY="></latexit><latexit sha1_base64="zC9BUGO3jUuNiT6UODwb76l/YIY="></latexit><latexit sha1_base64="zC9BUGO3jUuNiT6UODwb76l/YIY="></latexit>

input tape
<latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>
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1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

work tape
<latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
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0
<latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit><latexit sha1_base64="F9je1e9YS0q6asJnNXWkUog/sPU=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2XeojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMX5pM+</latexit>

1
<latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit>

1
<latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit>

1
<latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit>
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Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

Program current state: q1bis
<latexit sha1_base64="6TwaF+ndw5h59FG84RlRIT89+WA="></latexit><latexit sha1_base64="6TwaF+ndw5h59FG84RlRIT89+WA="></latexit><latexit sha1_base64="6TwaF+ndw5h59FG84RlRIT89+WA="></latexit><latexit sha1_base64="6TwaF+ndw5h59FG84RlRIT89+WA="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (q0bis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="uoOQX5x88xk2RjBuU+JlJctdRfo="></latexit><latexit sha1_base64="uoOQX5x88xk2RjBuU+JlJctdRfo="></latexit><latexit sha1_base64="uoOQX5x88xk2RjBuU+JlJctdRfo="></latexit><latexit sha1_base64="uoOQX5x88xk2RjBuU+JlJctdRfo="></latexit>

input tape
<latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
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<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

work tape
<latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
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<latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit><latexit sha1_base64="v4qTZs02y8ZVE7LQud2MQKZTftc=">AAAB+XicbVDLSgMxFL1TX7W+Rl26CbaCqzJTBF0W3LisYB/QDiWTSdvQTDIkmUIZ+iduXCji1j9x59+YaWehrQdCDufcS05OmHCmjed9O6Wt7Z3dvfJ+5eDw6PjEPT3raJkqQttEcql6IdaUM0HbhhlOe4miOA457YbT+9zvzqjSTIonM09oEOOxYCNGsLHS0HVrg1DySM9je2X+ojZ0q17dWwJtEr8gVSjQGrpfg0iSNKbCEI617vteYoIMK8MIp4vKINU0wWSKx7RvqcAx1UG2TL5AV1aJ0Egqe4RBS/X3RoZjnWezkzE2E73u5eJ/Xj81o7sgYyJJDRVk9dAo5chIlNeAIqYoMXxuCSaK2ayITLDCxNiyKrYEf/3Lm6TTqPte3X9sVJs3RR1luIBLuAYfbqEJD9CCNhCYwTO8wpuTOS/Ou/OxGi05xc45/IHz+QMZbJM/</latexit>

Réseaux de neurones Jérémie Cabessa
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Machine de Turing

I Turing machine qui reconnaît le language {0n1n : n ≥ 0}

Program current state: qacc
<latexit sha1_base64="9engqiXpr5ggKPN6pFup9CYNwtQ="></latexit><latexit sha1_base64="9engqiXpr5ggKPN6pFup9CYNwtQ="></latexit><latexit sha1_base64="9engqiXpr5ggKPN6pFup9CYNwtQ="></latexit><latexit sha1_base64="9engqiXpr5ggKPN6pFup9CYNwtQ="></latexit>

(qin, b, b) 7! (qacc, b, b, S, S)
(qin, 0, b) 7! (q0, 0, b, R, S)
(qin, 1, b) 7! (qrej , 1, b, S, S)

(q0, 0, b) 7! (q0bis, 0, 0, R,R) (q0bis, 0, b) 7! (q0, 0, 0, R,R)
(q0, 1, b) 7! (q1, 1, 1, R, L) (q0bis, 1, b) 7! (q1, 1, 1, R, L)
(q0, b, b) 7! (qrej , b, b, S, S) (q0bis, b, b) 7! (qrej , b, b, S, S)

(q1, 1, 0) 7! (q1bis, 1, 1, R, L) (q1bis, 1, 0) 7! (q1, 1, 1, R, L)
(q1, b, 1) 7! (qacc, b, 1, S, S) (q1bis, b, 1) 7! (qacc, b, 1, S, S)
(q1, b, 0) 7! (qrej , b, 0, S, S) (q1bis, b, 0) 7! (qrej , b, 0, S, S)
(q1, 1, 1) 7! (qrej , 1, 1, S, S) (q1bis, 1, 1) 7! (qrej , 1, 1, S, S)
(q1, 0, 1) 7! (qrej , 0, 1, S, S) (q1bis, 0, 1) 7! (qrej , 0, 1, S, S)

<latexit sha1_base64="uoOQX5x88xk2RjBuU+JlJctdRfo="></latexit><latexit sha1_base64="uoOQX5x88xk2RjBuU+JlJctdRfo="></latexit><latexit sha1_base64="uoOQX5x88xk2RjBuU+JlJctdRfo="></latexit><latexit sha1_base64="uoOQX5x88xk2RjBuU+JlJctdRfo="></latexit>

input tape
<latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit><latexit sha1_base64="fi+eR7zyPPLCtmJKG2c3dk6p3vc=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiRF0GXBjcsK9oFtKJPpTTt0MgkzE6GE/oUbF4q49W/c+TdO0yy09cDA4Zx7mXtOkAiujet+O6WNza3tnfJuZW//4PCoenzS0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3n1BpHssHM0vQj+hY8pAzaqz0yGWSGmJogsNqza27Ocg68QpSgwKtYfVrMIpZGqE0TFCt+56bGD+jynAmcF4ZpBoTyqZ0jH1LJY1Q+1l+8ZxcWGVEwljZJw3J1d8bGY20nkWBnYyomehVbyH+5/VTE974WR4LJVt+FKaCmJgs4pMRV8iMmFlCmeL2VsImVFFmbEkVW4K3GnmddBp1z617941a86qoowxncA6X4ME1NOEOWtAGBhKe4RXeHO28OO/Ox3K05BQ7p/AHzucPkWGQyA==</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

1
<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>

0
<latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit><latexit sha1_base64="n7Gyvi7J3FyL56oGAWdH0UdCta4=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JWhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGV2k3Y=</latexit>
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<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>
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<latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit><latexit sha1_base64="YKzKGPRARBwP/wqRRbS20WvdrQg=">AAAB+XicdVBLSwMxGMzWV62vVY9egq3gqSQ99HErePFYwT6gXUo2m21Ds9klyRbK0n/ixYMiXv0n3vw3ZtsKKjoQMsx8H5mMnwiuDUIfTmFre2d3r7hfOjg8Oj5xT896Ok4VZV0ai1gNfKKZ4JJ1DTeCDRLFSOQL1vdnN7nfnzOleSzvzSJhXkQmkoecEmOlsetWRn4sAr2I7JXhZWXsllEVIYQxhjnBjTqypNVq1nAT4tyyKIMNOmP3fRTENI2YNFQQrYcYJcbLiDKcCrYsjVLNEkJnZMKGlkoSMe1lq+RLeGWVAIaxskcauFK/b2Qk0nk2OxkRM9W/vVz8yxumJmx6GZdJapik64fCVEATw7wGGHDFqBELSwhV3GaFdEoUocaWVbIlfP0U/k96tSpGVXxXK7frmzqK4AJcgmuAQQO0wS3ogC6gYA4ewBN4djLn0XlxXtejBWezcw5+wHn7BGb8k3c=</latexit>
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<latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit><latexit sha1_base64="/lXoRkMTuckqzOzxoM40VnKMbGI=">AAAB8HicbVDLSgNBEJz1GeMr6tHLYBA8hd0g6DHgxWME85BkCbOTTjJkZnaZ6VXCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bNk4NhwaPZWzaEbMghYYGCpTQTgwwFUloReObmd96BGNFrO9xkkCo2FCLgeAMnfTwFJsxRZZAr1T2K/4cdJUEOSmTHPVe6avbj3mqQCOXzNpO4CcYZsyg4BKmxW5qIWF8zIbQcVQzBTbM5gdP6blT+nQQG1ca6Vz9PZExZe1ERa5TMRzZZW8m/ud1Uhxch5nQSYqg+WLRIJUUYzr7nvaFAY5y4gjjRrhbKR8xwzi6jIouhGD55VXSrFYCvxLcVcu1yzyOAjklZ+SCBOSK1MgtqZMG4USRZ/JK3jzjvXjv3seidc3LZ07IH3ifP8N7kFE=</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
<latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit><latexit sha1_base64="aV6drvbV63YsmlYaYJnbprSxBQk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtylUMuAjWVE8wHJEfY2c8mSvb1jd08IR36CjYUitv4iO/+Nm+QKTXww8Hhvhpl5QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7AST27nfeUKleSwfzTRBP6IjyUPOqLHSQzWoDsoVt+YuQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814Y2fcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXa55b8+7rlcZVHkcRzuAcLsGDa2jAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwB4SI00</latexit>

b
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Réseaux de neurones et machine de Turing

Universalité computationnelle des réseaux de neurones récurrents
(avec neurones sigmoïdaux continus).

Theorem ([Siegelmann and Sontag,
1994, Siegelmann and Sontag, 1995])
I Si on suppose des valeurs d’activation rationnelles, toute ma-

chine de Turing peu être simulée par un réseau de neurones
récurrent.

I Si on suppose des valeurs d’activation réelles, les réseaux de
neurones récurrents sont super-Turing.
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Réseaux de neurones

Movie 2

Video taken from the “3 Blue 1 Braun” YouTube channel

Réseaux de neurones Jérémie Cabessa

https://www.youtube.com/playlist?list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi
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Apprentissage: classification
Soit un dataset S = {(xi,yi) : i = 1, . . . , N}.
I Classification: les yi sont des (1-hot encodages de) classes

discrètes 1, . . . , C.

I Exemples: classification d’images, de documents, de produits,
détection de maladies, etc.

Apprentissage ou entraînement du réseau de neurones: détermi-
ner les poids synaptiques et les biais du réseau de telle sorte que:

I si on donne au réseau un input x de la classe c, alors c’est le
c-ème neurone d’output qui devra avoir la plus forte activation,
en se trompant le moins possible.

I Minimiser l’entropie croisée (categorical cross entropy, CCE)
entre classes réelles et prédictions.
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Apprentissage: régression

Soit un dataset S = {(xi,yi) : i = 1, . . . , N}.
I Régression: les yi sont des valeurs/vecteurs continus.

I Exemples: prédiction de prix, consommation, température, pol-
lution, etc.

Apprentissage ou entraînement du réseau de neurones: détermi
ner les poids synaptiques et les biais du réseau de telle sorte que:

I si on donne au réseau un input x associé à la valeur y, alors
la couche d’output du réseau donne un vecteur ŷ devra être le
plus proche possible de y.

I Minimiser l’erreur quadratique moyenne (mean squared er-
ror, MSE) entre valeurs réelles et prédictions.
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plus proche possible de y.

I Minimiser l’erreur quadratique moyenne (mean squared er-
ror, MSE) entre valeurs réelles et prédictions.

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Apprentissage

<latexit sha1_base64="3E3RKJubyrG7s2Hc25mER3I/1pM=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6jHqxWME88BkCbOT2WTIPJaZWSEs+QsvHhTx6t9482+cJHvQxIKGoqqb7q4o4cxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqFQT2iCKK92OsKGcSdqwzHLaTjTFIuK0FY1up37riWrDlHyw44SGAg8kixnB1kmPWTeK0TUfqEmvVPYr/gxomQQ5KUOOeq/01e0rkgoqLeHYmE7gJzbMsLaMcDopdlNDE0xGeEA7jkosqAmz2cUTdOqUPoqVdiUtmqm/JzIsjBmLyHUKbIdm0ZuK/3md1MZXYcZkkloqyXxRnHJkFZq+j/pMU2L52BFMNHO3IjLEGhPrQiq6EILFl5dJs1oJLirn99Vy7SaPowDHcAJnEMAl1OAO6tAAAhKe4RXePOO9eO/ex7x1xctnjuAPvM8fPUKQpA==</latexit>

Algo

<latexit sha1_base64="VPABDFdBwj/NtsDoPcKoQTuIz/4=">AAACKXicbVDLSsQwFE19W1+jLt0EB8HV0Iqoy0FBXI7gjMK0DGl6q8E8SpIqQ+nvuPFX3Cgo6tYfMR1n4etCyOGce7nnniTnzNggePMmJqemZ2bn5v2FxaXllcbqWs+oQlPoUsWVvkiIAc4kdC2zHC5yDUQkHM6T66NaP78BbZiSZ3aYQyzIpWQZo8Q6atBoRxok3FIlBJFpGd0ArfphXEaJ4qkZCveVkSD2SouyGVZV5ftOy/AxEFtoMNWg0QxawajwXxCOQRONqzNoPEWpooUAaSknxvTDILdxSbRllEPlR4WBnNBrcgl9ByURYOJydGmFtxyT4kxp96TFI/b7REmEqV27ztq0+a3V5H9av7DZQVwymRcWJP1alBUcW4Xr2HDKNFDLhw4QqpnziukV0YRaF67vQgh/n/wX9HZa4V5r93Sn2T4cxzGHNtAm2kYh2kdtdII6qIsoukMP6Bm9ePfeo/fqvX+1TnjjmXX0o7yPTwpOqEw=</latexit>

Features
<latexit sha1_base64="hV2Ug/cuMlaH+eGzpYu80py99a8=">AAACKHicbVDLSsQwFE19W1+jLt0UR8HV0IqoOwVBXCo4D5iWIU3vaDCPkqTKEPo5bvwVNyKKuPVLTMdZ6IwHQg7nnsu996Q5o9qE4ac3NT0zOze/sOgvLa+srtXWN1paFopAk0gmVSfFGhgV0DTUMOjkCjBPGbTTu7Oq3r4HpakU12aQQ8LxjaB9SrBxUq92EisQ8EAk51hkNr4HUnajxMapZJkecPfZmGNzq7itR2VZ+v7Ojl/ZbKd0tFerh41wiGCSRCNSRyNc9mqvcSZJwUEYwrDW3SjMTWKxMpQwKP240JBjcodvoOuowBx0YoeHlsGuU7KgL5V7wgRD9XeHxVxXSztntbMer1Xif7VuYfrHiaUiLwwI8jOoX7DAyKBKLcioAmLYwBFMFHW7BuQWK0yMy9Z3IUTjJ0+S1n4jOmwcXO3XT89HcSygLbSN9lCEjtApukCXqIkIekTP6A29e0/ei/fhff5Yp7xRzyb6A+/rG9pGplk=</latexit>

X

<latexit sha1_base64="khsyEhO7hoLMcKcTPCNWe9BOt5I="></latexit>

Labels
<latexit sha1_base64="Ggw/XVDdbfUkyX/IpPaEm79wWm4="></latexit>y

<latexit sha1_base64="HMdFTOkdRsBy2L04jLNJpV3z4/w="></latexit>

Predictions
<latexit sha1_base64="cBctvbJ+hwFL1SKWpWCsmYUvZaQ="></latexit>

ŷ

<latexit sha1_base64="OaBmi0mg3ouOuFSmj2R2BtRkFb4="></latexit>

f̂

<latexit sha1_base64="WtPXeZIR+zkXrOuJnTxZSTz2xuo=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswm4QtQzaWFhEMA9IQpid3E2GzM4uM3fVsKS08VdsLBSx9RPs/Bsnj0ITD1w4nHPvzL3Hj6Uw6LrfzsLi0vLKamYtu76xubWd29mtmijRHCo8kpGu+8yAFAoqKFBCPdbAQl9Cze9fjvzaHWgjInWLgxhaIesqEQjO0Ert3EET4QHH76T3PYEwTJt+QK+BaSVUd9jO5d2COwadJ96U5MkU5Xbuq9mJeBKCQi6ZMQ3PjbGVMo2CSxhmm4mBmPE+60LDUsVCMK10vMCQHlmlQ4NI21JIx+rviZSFxgxC33aGDHtm1huJ/3mNBIPzVipUnCAoPvkoSCTFiI5SoR2hgaMcWMK4FnZXyntMM442u6wNwZs9eZ5UiwXvtHByU8yXLqZxZMg+OSTHxCNnpESuSJlUCCeP5Jm8kjfnyXlx3p2PSeuCM53ZI3/gfP4AIP2arQ==</latexit>
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<latexit sha1_base64="3E3RKJubyrG7s2Hc25mER3I/1pM=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6jHqxWME88BkCbOT2WTIPJaZWSEs+QsvHhTx6t9482+cJHvQxIKGoqqb7q4o4cxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqFQT2iCKK92OsKGcSdqwzHLaTjTFIuK0FY1up37riWrDlHyw44SGAg8kixnB1kmPWTeK0TUfqEmvVPYr/gxomQQ5KUOOeq/01e0rkgoqLeHYmE7gJzbMsLaMcDopdlNDE0xGeEA7jkosqAmz2cUTdOqUPoqVdiUtmqm/JzIsjBmLyHUKbIdm0ZuK/3md1MZXYcZkkloqyXxRnHJkFZq+j/pMU2L52BFMNHO3IjLEGhPrQiq6EILFl5dJs1oJLirn99Vy7SaPowDHcAJnEMAl1OAO6tAAAhKe4RXePOO9eO/ex7x1xctnjuAPvM8fPUKQpA==</latexit>

Algo

<latexit sha1_base64="VPABDFdBwj/NtsDoPcKoQTuIz/4=">AAACKXicbVDLSsQwFE19W1+jLt0EB8HV0Iqoy0FBXI7gjMK0DGl6q8E8SpIqQ+nvuPFX3Cgo6tYfMR1n4etCyOGce7nnniTnzNggePMmJqemZ2bn5v2FxaXllcbqWs+oQlPoUsWVvkiIAc4kdC2zHC5yDUQkHM6T66NaP78BbZiSZ3aYQyzIpWQZo8Q6atBoRxok3FIlBJFpGd0ArfphXEaJ4qkZCveVkSD2SouyGVZV5ftOy/AxEFtoMNWg0QxawajwXxCOQRONqzNoPEWpooUAaSknxvTDILdxSbRllEPlR4WBnNBrcgl9ByURYOJydGmFtxyT4kxp96TFI/b7REmEqV27ztq0+a3V5H9av7DZQVwymRcWJP1alBUcW4Xr2HDKNFDLhw4QqpnziukV0YRaF67vQgh/n/wX9HZa4V5r93Sn2T4cxzGHNtAm2kYh2kdtdII6qIsoukMP6Bm9ePfeo/fqvX+1TnjjmXX0o7yPTwpOqEw=</latexit>

Features
<latexit sha1_base64="hV2Ug/cuMlaH+eGzpYu80py99a8=">AAACKHicbVDLSsQwFE19W1+jLt0UR8HV0IqoOwVBXCo4D5iWIU3vaDCPkqTKEPo5bvwVNyKKuPVLTMdZ6IwHQg7nnsu996Q5o9qE4ac3NT0zOze/sOgvLa+srtXWN1paFopAk0gmVSfFGhgV0DTUMOjkCjBPGbTTu7Oq3r4HpakU12aQQ8LxjaB9SrBxUq92EisQ8EAk51hkNr4HUnajxMapZJkecPfZmGNzq7itR2VZ+v7Ojl/ZbKd0tFerh41wiGCSRCNSRyNc9mqvcSZJwUEYwrDW3SjMTWKxMpQwKP240JBjcodvoOuowBx0YoeHlsGuU7KgL5V7wgRD9XeHxVxXSztntbMer1Xif7VuYfrHiaUiLwwI8jOoX7DAyKBKLcioAmLYwBFMFHW7BuQWK0yMy9Z3IUTjJ0+S1n4jOmwcXO3XT89HcSygLbSN9lCEjtApukCXqIkIekTP6A29e0/ei/fhff5Yp7xRzyb6A+/rG9pGplk=</latexit>

X

<latexit sha1_base64="khsyEhO7hoLMcKcTPCNWe9BOt5I="></latexit>

Labels
<latexit sha1_base64="Ggw/XVDdbfUkyX/IpPaEm79wWm4="></latexit>y

<latexit sha1_base64="HMdFTOkdRsBy2L04jLNJpV3z4/w="></latexit>

Predictions
<latexit sha1_base64="cBctvbJ+hwFL1SKWpWCsmYUvZaQ="></latexit>

ŷ

<latexit sha1_base64="OaBmi0mg3ouOuFSmj2R2BtRkFb4="></latexit>

f̂

<latexit sha1_base64="WtPXeZIR+zkXrOuJnTxZSTz2xuo=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswm4QtQzaWFhEMA9IQpid3E2GzM4uM3fVsKS08VdsLBSx9RPs/Bsnj0ITD1w4nHPvzL3Hj6Uw6LrfzsLi0vLKamYtu76xubWd29mtmijRHCo8kpGu+8yAFAoqKFBCPdbAQl9Cze9fjvzaHWgjInWLgxhaIesqEQjO0Ert3EET4QHH76T3PYEwTJt+QK+BaSVUd9jO5d2COwadJ96U5MkU5Xbuq9mJeBKCQi6ZMQ3PjbGVMo2CSxhmm4mBmPE+60LDUsVCMK10vMCQHlmlQ4NI21JIx+rviZSFxgxC33aGDHtm1huJ/3mNBIPzVipUnCAoPvkoSCTFiI5SoR2hgaMcWMK4FnZXyntMM442u6wNwZs9eZ5UiwXvtHByU8yXLqZxZMg+OSTHxCNnpESuSJlUCCeP5Jm8kjfnyXlx3p2PSeuCM53ZI3/gfP4AIP2arQ==</latexit>
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<latexit sha1_base64="3E3RKJubyrG7s2Hc25mER3I/1pM=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6jHqxWME88BkCbOT2WTIPJaZWSEs+QsvHhTx6t9482+cJHvQxIKGoqqb7q4o4cxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqFQT2iCKK92OsKGcSdqwzHLaTjTFIuK0FY1up37riWrDlHyw44SGAg8kixnB1kmPWTeK0TUfqEmvVPYr/gxomQQ5KUOOeq/01e0rkgoqLeHYmE7gJzbMsLaMcDopdlNDE0xGeEA7jkosqAmz2cUTdOqUPoqVdiUtmqm/JzIsjBmLyHUKbIdm0ZuK/3md1MZXYcZkkloqyXxRnHJkFZq+j/pMU2L52BFMNHO3IjLEGhPrQiq6EILFl5dJs1oJLirn99Vy7SaPowDHcAJnEMAl1OAO6tAAAhKe4RXePOO9eO/ex7x1xctnjuAPvM8fPUKQpA==</latexit>

Algo

<latexit sha1_base64="VPABDFdBwj/NtsDoPcKoQTuIz/4=">AAACKXicbVDLSsQwFE19W1+jLt0EB8HV0Iqoy0FBXI7gjMK0DGl6q8E8SpIqQ+nvuPFX3Cgo6tYfMR1n4etCyOGce7nnniTnzNggePMmJqemZ2bn5v2FxaXllcbqWs+oQlPoUsWVvkiIAc4kdC2zHC5yDUQkHM6T66NaP78BbZiSZ3aYQyzIpWQZo8Q6atBoRxok3FIlBJFpGd0ArfphXEaJ4qkZCveVkSD2SouyGVZV5ftOy/AxEFtoMNWg0QxawajwXxCOQRONqzNoPEWpooUAaSknxvTDILdxSbRllEPlR4WBnNBrcgl9ByURYOJydGmFtxyT4kxp96TFI/b7REmEqV27ztq0+a3V5H9av7DZQVwymRcWJP1alBUcW4Xr2HDKNFDLhw4QqpnziukV0YRaF67vQgh/n/wX9HZa4V5r93Sn2T4cxzGHNtAm2kYh2kdtdII6qIsoukMP6Bm9ePfeo/fqvX+1TnjjmXX0o7yPTwpOqEw=</latexit>

Features
<latexit sha1_base64="hV2Ug/cuMlaH+eGzpYu80py99a8=">AAACKHicbVDLSsQwFE19W1+jLt0UR8HV0IqoOwVBXCo4D5iWIU3vaDCPkqTKEPo5bvwVNyKKuPVLTMdZ6IwHQg7nnsu996Q5o9qE4ac3NT0zOze/sOgvLa+srtXWN1paFopAk0gmVSfFGhgV0DTUMOjkCjBPGbTTu7Oq3r4HpakU12aQQ8LxjaB9SrBxUq92EisQ8EAk51hkNr4HUnajxMapZJkecPfZmGNzq7itR2VZ+v7Ojl/ZbKd0tFerh41wiGCSRCNSRyNc9mqvcSZJwUEYwrDW3SjMTWKxMpQwKP240JBjcodvoOuowBx0YoeHlsGuU7KgL5V7wgRD9XeHxVxXSztntbMer1Xif7VuYfrHiaUiLwwI8jOoX7DAyKBKLcioAmLYwBFMFHW7BuQWK0yMy9Z3IUTjJ0+S1n4jOmwcXO3XT89HcSygLbSN9lCEjtApukCXqIkIekTP6A29e0/ei/fhff5Yp7xRzyb6A+/rG9pGplk=</latexit>

X

<latexit sha1_base64="khsyEhO7hoLMcKcTPCNWe9BOt5I="></latexit>

Labels
<latexit sha1_base64="Ggw/XVDdbfUkyX/IpPaEm79wWm4="></latexit>y

<latexit sha1_base64="HMdFTOkdRsBy2L04jLNJpV3z4/w="></latexit>

Predictions
<latexit sha1_base64="cBctvbJ+hwFL1SKWpWCsmYUvZaQ="></latexit>

ŷ

<latexit sha1_base64="OaBmi0mg3ouOuFSmj2R2BtRkFb4="></latexit>

f̂

<latexit sha1_base64="WtPXeZIR+zkXrOuJnTxZSTz2xuo=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswm4QtQzaWFhEMA9IQpid3E2GzM4uM3fVsKS08VdsLBSx9RPs/Bsnj0ITD1w4nHPvzL3Hj6Uw6LrfzsLi0vLKamYtu76xubWd29mtmijRHCo8kpGu+8yAFAoqKFBCPdbAQl9Cze9fjvzaHWgjInWLgxhaIesqEQjO0Ert3EET4QHH76T3PYEwTJt+QK+BaSVUd9jO5d2COwadJ96U5MkU5Xbuq9mJeBKCQi6ZMQ3PjbGVMo2CSxhmm4mBmPE+60LDUsVCMK10vMCQHlmlQ4NI21JIx+rviZSFxgxC33aGDHtm1huJ/3mNBIPzVipUnCAoPvkoSCTFiI5SoR2hgaMcWMK4FnZXyntMM442u6wNwZs9eZ5UiwXvtHByU8yXLqZxZMg+OSTHxCNnpESuSJlUCCeP5Jm8kjfnyXlx3p2PSeuCM53ZI3/gfP4AIP2arQ==</latexit>
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<latexit sha1_base64="3E3RKJubyrG7s2Hc25mER3I/1pM=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6jHqxWME88BkCbOT2WTIPJaZWSEs+QsvHhTx6t9482+cJHvQxIKGoqqb7q4o4cxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqFQT2iCKK92OsKGcSdqwzHLaTjTFIuK0FY1up37riWrDlHyw44SGAg8kixnB1kmPWTeK0TUfqEmvVPYr/gxomQQ5KUOOeq/01e0rkgoqLeHYmE7gJzbMsLaMcDopdlNDE0xGeEA7jkosqAmz2cUTdOqUPoqVdiUtmqm/JzIsjBmLyHUKbIdm0ZuK/3md1MZXYcZkkloqyXxRnHJkFZq+j/pMU2L52BFMNHO3IjLEGhPrQiq6EILFl5dJs1oJLirn99Vy7SaPowDHcAJnEMAl1OAO6tAAAhKe4RXePOO9eO/ex7x1xctnjuAPvM8fPUKQpA==</latexit>

Algo

<latexit sha1_base64="VPABDFdBwj/NtsDoPcKoQTuIz/4=">AAACKXicbVDLSsQwFE19W1+jLt0EB8HV0Iqoy0FBXI7gjMK0DGl6q8E8SpIqQ+nvuPFX3Cgo6tYfMR1n4etCyOGce7nnniTnzNggePMmJqemZ2bn5v2FxaXllcbqWs+oQlPoUsWVvkiIAc4kdC2zHC5yDUQkHM6T66NaP78BbZiSZ3aYQyzIpWQZo8Q6atBoRxok3FIlBJFpGd0ArfphXEaJ4qkZCveVkSD2SouyGVZV5ftOy/AxEFtoMNWg0QxawajwXxCOQRONqzNoPEWpooUAaSknxvTDILdxSbRllEPlR4WBnNBrcgl9ByURYOJydGmFtxyT4kxp96TFI/b7REmEqV27ztq0+a3V5H9av7DZQVwymRcWJP1alBUcW4Xr2HDKNFDLhw4QqpnziukV0YRaF67vQgh/n/wX9HZa4V5r93Sn2T4cxzGHNtAm2kYh2kdtdII6qIsoukMP6Bm9ePfeo/fqvX+1TnjjmXX0o7yPTwpOqEw=</latexit>

Features
<latexit sha1_base64="hV2Ug/cuMlaH+eGzpYu80py99a8=">AAACKHicbVDLSsQwFE19W1+jLt0UR8HV0IqoOwVBXCo4D5iWIU3vaDCPkqTKEPo5bvwVNyKKuPVLTMdZ6IwHQg7nnsu996Q5o9qE4ac3NT0zOze/sOgvLa+srtXWN1paFopAk0gmVSfFGhgV0DTUMOjkCjBPGbTTu7Oq3r4HpakU12aQQ8LxjaB9SrBxUq92EisQ8EAk51hkNr4HUnajxMapZJkecPfZmGNzq7itR2VZ+v7Ojl/ZbKd0tFerh41wiGCSRCNSRyNc9mqvcSZJwUEYwrDW3SjMTWKxMpQwKP240JBjcodvoOuowBx0YoeHlsGuU7KgL5V7wgRD9XeHxVxXSztntbMer1Xif7VuYfrHiaUiLwwI8jOoX7DAyKBKLcioAmLYwBFMFHW7BuQWK0yMy9Z3IUTjJ0+S1n4jOmwcXO3XT89HcSygLbSN9lCEjtApukCXqIkIekTP6A29e0/ei/fhff5Yp7xRzyb6A+/rG9pGplk=</latexit>

X

<latexit sha1_base64="khsyEhO7hoLMcKcTPCNWe9BOt5I="></latexit>

Labels
<latexit sha1_base64="Ggw/XVDdbfUkyX/IpPaEm79wWm4="></latexit>y

<latexit sha1_base64="HMdFTOkdRsBy2L04jLNJpV3z4/w="></latexit>

Predictions
<latexit sha1_base64="cBctvbJ+hwFL1SKWpWCsmYUvZaQ="></latexit>

ŷ

<latexit sha1_base64="OaBmi0mg3ouOuFSmj2R2BtRkFb4="></latexit>

f̂

<latexit sha1_base64="WtPXeZIR+zkXrOuJnTxZSTz2xuo=">AAACCHicbVC7SgNBFJ31GeMramnhYBCswm4QtQzaWFhEMA9IQpid3E2GzM4uM3fVsKS08VdsLBSx9RPs/Bsnj0ITD1w4nHPvzL3Hj6Uw6LrfzsLi0vLKamYtu76xubWd29mtmijRHCo8kpGu+8yAFAoqKFBCPdbAQl9Cze9fjvzaHWgjInWLgxhaIesqEQjO0Ert3EET4QHH76T3PYEwTJt+QK+BaSVUd9jO5d2COwadJ96U5MkU5Xbuq9mJeBKCQi6ZMQ3PjbGVMo2CSxhmm4mBmPE+60LDUsVCMK10vMCQHlmlQ4NI21JIx+rviZSFxgxC33aGDHtm1huJ/3mNBIPzVipUnCAoPvkoSCTFiI5SoR2hgaMcWMK4FnZXyntMM442u6wNwZs9eZ5UiwXvtHByU8yXLqZxZMg+OSTHxCNnpESuSJlUCCeP5Jm8kjfnyXlx3p2PSeuCM53ZI3/gfP4AIP2arQ==</latexit>
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<latexit sha1_base64="3E3RKJubyrG7s2Hc25mER3I/1pM=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6jHqxWME88BkCbOT2WTIPJaZWSEs+QsvHhTx6t9482+cJHvQxIKGoqqb7q4o4cxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqFQT2iCKK92OsKGcSdqwzHLaTjTFIuK0FY1up37riWrDlHyw44SGAg8kixnB1kmPWTeK0TUfqEmvVPYr/gxomQQ5KUOOeq/01e0rkgoqLeHYmE7gJzbMsLaMcDopdlNDE0xGeEA7jkosqAmz2cUTdOqUPoqVdiUtmqm/JzIsjBmLyHUKbIdm0ZuK/3md1MZXYcZkkloqyXxRnHJkFZq+j/pMU2L52BFMNHO3IjLEGhPrQiq6EILFl5dJs1oJLirn99Vy7SaPowDHcAJnEMAl1OAO6tAAAhKe4RXePOO9eO/ex7x1xctnjuAPvM8fPUKQpA==</latexit>

Algo

<latexit sha1_base64="VPABDFdBwj/NtsDoPcKoQTuIz/4=">AAACKXicbVDLSsQwFE19W1+jLt0EB8HV0Iqoy0FBXI7gjMK0DGl6q8E8SpIqQ+nvuPFX3Cgo6tYfMR1n4etCyOGce7nnniTnzNggePMmJqemZ2bn5v2FxaXllcbqWs+oQlPoUsWVvkiIAc4kdC2zHC5yDUQkHM6T66NaP78BbZiSZ3aYQyzIpWQZo8Q6atBoRxok3FIlBJFpGd0ArfphXEaJ4qkZCveVkSD2SouyGVZV5ftOy/AxEFtoMNWg0QxawajwXxCOQRONqzNoPEWpooUAaSknxvTDILdxSbRllEPlR4WBnNBrcgl9ByURYOJydGmFtxyT4kxp96TFI/b7REmEqV27ztq0+a3V5H9av7DZQVwymRcWJP1alBUcW4Xr2HDKNFDLhw4QqpnziukV0YRaF67vQgh/n/wX9HZa4V5r93Sn2T4cxzGHNtAm2kYh2kdtdII6qIsoukMP6Bm9ePfeo/fqvX+1TnjjmXX0o7yPTwpOqEw=</latexit>

Features
<latexit sha1_base64="hV2Ug/cuMlaH+eGzpYu80py99a8=">AAACKHicbVDLSsQwFE19W1+jLt0UR8HV0IqoOwVBXCo4D5iWIU3vaDCPkqTKEPo5bvwVNyKKuPVLTMdZ6IwHQg7nnsu996Q5o9qE4ac3NT0zOze/sOgvLa+srtXWN1paFopAk0gmVSfFGhgV0DTUMOjkCjBPGbTTu7Oq3r4HpakU12aQQ8LxjaB9SrBxUq92EisQ8EAk51hkNr4HUnajxMapZJkecPfZmGNzq7itR2VZ+v7Ojl/ZbKd0tFerh41wiGCSRCNSRyNc9mqvcSZJwUEYwrDW3SjMTWKxMpQwKP240JBjcodvoOuowBx0YoeHlsGuU7KgL5V7wgRD9XeHxVxXSztntbMer1Xif7VuYfrHiaUiLwwI8jOoX7DAyKBKLcioAmLYwBFMFHW7BuQWK0yMy9Z3IUTjJ0+S1n4jOmwcXO3XT89HcSygLbSN9lCEjtApukCXqIkIekTP6A29e0/ei/fhff5Yp7xRzyb6A+/rG9pGplk=</latexit>

X

<latexit sha1_base64="khsyEhO7hoLMcKcTPCNWe9BOt5I="></latexit>

Labels
<latexit sha1_base64="Ggw/XVDdbfUkyX/IpPaEm79wWm4="></latexit>y

<latexit sha1_base64="HMdFTOkdRsBy2L04jLNJpV3z4/w="></latexit>

Predictions
<latexit sha1_base64="cBctvbJ+hwFL1SKWpWCsmYUvZaQ="></latexit>

ŷ

<latexit sha1_base64="OaBmi0mg3ouOuFSmj2R2BtRkFb4="></latexit>

f̂
<latexit sha1_base64="9MQHtSirb4uMwml11BdPtC5pQIU=">AAAB/HicbVDNS8MwHE3n15xf1R29BDfB02iHqMeBIB4nuA9Yy0jTbAtLk5qkQinzX/HiQRGv/iHe/G9Mtx5080HI473fj7y8IGZUacf5tkpr6xubW+Xtys7u3v6BfXjUVSKRmHSwYEL2A6QIo5x0NNWM9GNJUBQw0gum17nfeyRSUcHvdRoTP0JjTkcUI22koV2te4FgoUojc2UeJw+z+tCuOQ1nDrhK3ILUQIH20P7yQoGTiHCNGVJq4Dqx9jMkNcWMzCpeokiM8BSNycBQjiKi/GwefgZPjRLCkZDmcA3n6u+NDEUqj2cmI6QnatnLxf+8QaJHV35GeZxowvHioVHCoBYwbwKGVBKsWWoIwpKarBBPkERYm74qpgR3+curpNtsuBeN87tmrXVT1FEGx+AEnAEXXIIWuAVt0AEYpOAZvII368l6sd6tj8VoySp2quAPrM8f0lCU5w==</latexit>6=

<latexit sha1_base64="DsW7s/CHXqUSfFIgJX+zj+RzI9k=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CqGXQxsIigvmAJIa9zVyyZG/v2N1TwpH/YWOhiK3/xc5/4ya5QhMfDDzem2Fmnh8Lro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1fKpRsEl1g03AluxQhr6Apv+6HrqNx9RaR7JezOOsRvSgeQBZ9RY6SHt+AG5Raokl4NJr1hyy+4MZJl4GSlBhlqv+NXpRywJURomqNZtz41NN6XKcCZwUugkGmPKRnSAbUslDVF309nVE3JilT4JImVLGjJTf0+kNNR6HPq2M6RmqBe9qfif105McNlNuYwTg5LNFwWJICYi0whInytkRowtoUxxeythQ6ooMzaogg3BW3x5mTQqZe+8fHZXKVWvsjjycATHcAoeXEAVbqAGdWCg4Ble4c15cl6cd+dj3ppzsplD+APn8wds15J5</latexit>

Learning

<latexit sha1_base64="tvqyGXLsiyL+Y3ZyU4ZNf68J6jQ=">AAACKnicbVDLSgNBEJz1GeNr1aOXwUTwFHaDqMeIIB4jGBWSEGYnvTpkdmaZ6RXDEn/Hi7/iJQdFvPohTmIOmlinoqqbrq4olcJiEHx4c/MLi0vLhZXi6tr6xqa/tX1tdWY4NLiW2txGzIIUChooUMJtaoAlkYSbqHc28m8ewFih1RX2U2gn7E6JWHCGTur4p+VysZWpLpjIMA75038YdFoIj5i3opiCMdpQnVGprR0Uy+WOXwoqwRh0loQTUiIT1Dv+sNXVPEtAIZfM2mYYpNjOmUHBJQxcHAsp4z12B01HFUvAtvPxqwO675QujV2EWCukY/X3Rs4Sa/tJ5CYThvd22huJ/3nNDOOTdi5UmiEo/nMoziRFTUe90a4wwFH2HWHcCJeV8nvmOkPXbtGVEE6/PEuuq5XwqHJ4WS3Vzid1FMgu2SMHJCTHpEYuSJ00CCfP5JW8kXfvxRt6H97nz+icN9nZIX/gfX0DDqCpdA==</latexit>| {z }
error ou loss
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Apprentissage

<latexit sha1_base64="3E3RKJubyrG7s2Hc25mER3I/1pM=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6jHqxWME88BkCbOT2WTIPJaZWSEs+QsvHhTx6t9482+cJHvQxIKGoqqb7q4o4cxY3//2VlbX1jc2C1vF7Z3dvf3SwWHTqFQT2iCKK92OsKGcSdqwzHLaTjTFIuK0FY1up37riWrDlHyw44SGAg8kixnB1kmPWTeK0TUfqEmvVPYr/gxomQQ5KUOOeq/01e0rkgoqLeHYmE7gJzbMsLaMcDopdlNDE0xGeEA7jkosqAmz2cUTdOqUPoqVdiUtmqm/JzIsjBmLyHUKbIdm0ZuK/3md1MZXYcZkkloqyXxRnHJkFZq+j/pMU2L52BFMNHO3IjLEGhPrQiq6EILFl5dJs1oJLirn99Vy7SaPowDHcAJnEMAl1OAO6tAAAhKe4RXePOO9eO/ex7x1xctnjuAPvM8fPUKQpA==</latexit>

Algo

<latexit sha1_base64="VPABDFdBwj/NtsDoPcKoQTuIz/4=">AAACKXicbVDLSsQwFE19W1+jLt0EB8HV0Iqoy0FBXI7gjMK0DGl6q8E8SpIqQ+nvuPFX3Cgo6tYfMR1n4etCyOGce7nnniTnzNggePMmJqemZ2bn5v2FxaXllcbqWs+oQlPoUsWVvkiIAc4kdC2zHC5yDUQkHM6T66NaP78BbZiSZ3aYQyzIpWQZo8Q6atBoRxok3FIlBJFpGd0ArfphXEaJ4qkZCveVkSD2SouyGVZV5ftOy/AxEFtoMNWg0QxawajwXxCOQRONqzNoPEWpooUAaSknxvTDILdxSbRllEPlR4WBnNBrcgl9ByURYOJydGmFtxyT4kxp96TFI/b7REmEqV27ztq0+a3V5H9av7DZQVwymRcWJP1alBUcW4Xr2HDKNFDLhw4QqpnziukV0YRaF67vQgh/n/wX9HZa4V5r93Sn2T4cxzGHNtAm2kYh2kdtdII6qIsoukMP6Bm9ePfeo/fqvX+1TnjjmXX0o7yPTwpOqEw=</latexit>

Features
<latexit sha1_base64="hV2Ug/cuMlaH+eGzpYu80py99a8=">AAACKHicbVDLSsQwFE19W1+jLt0UR8HV0IqoOwVBXCo4D5iWIU3vaDCPkqTKEPo5bvwVNyKKuPVLTMdZ6IwHQg7nnsu996Q5o9qE4ac3NT0zOze/sOgvLa+srtXWN1paFopAk0gmVSfFGhgV0DTUMOjkCjBPGbTTu7Oq3r4HpakU12aQQ8LxjaB9SrBxUq92EisQ8EAk51hkNr4HUnajxMapZJkecPfZmGNzq7itR2VZ+v7Ojl/ZbKd0tFerh41wiGCSRCNSRyNc9mqvcSZJwUEYwrDW3SjMTWKxMpQwKP240JBjcodvoOuowBx0YoeHlsGuU7KgL5V7wgRD9XeHxVxXSztntbMer1Xif7VuYfrHiaUiLwwI8jOoX7DAyKBKLcioAmLYwBFMFHW7BuQWK0yMy9Z3IUTjJ0+S1n4jOmwcXO3XT89HcSygLbSN9lCEjtApukCXqIkIekTP6A29e0/ei/fhff5Yp7xRzyb6A+/rG9pGplk=</latexit>

X

<latexit sha1_base64="khsyEhO7hoLMcKcTPCNWe9BOt5I="></latexit>

Labels
<latexit sha1_base64="Ggw/XVDdbfUkyX/IpPaEm79wWm4="></latexit>y

<latexit sha1_base64="HMdFTOkdRsBy2L04jLNJpV3z4/w="></latexit>

Predictions
<latexit sha1_base64="cBctvbJ+hwFL1SKWpWCsmYUvZaQ="></latexit>

ŷ

<latexit sha1_base64="OaBmi0mg3ouOuFSmj2R2BtRkFb4="></latexit>

f̂
<latexit sha1_base64="9MQHtSirb4uMwml11BdPtC5pQIU=">AAAB/HicbVDNS8MwHE3n15xf1R29BDfB02iHqMeBIB4nuA9Yy0jTbAtLk5qkQinzX/HiQRGv/iHe/G9Mtx5080HI473fj7y8IGZUacf5tkpr6xubW+Xtys7u3v6BfXjUVSKRmHSwYEL2A6QIo5x0NNWM9GNJUBQw0gum17nfeyRSUcHvdRoTP0JjTkcUI22koV2te4FgoUojc2UeJw+z+tCuOQ1nDrhK3ILUQIH20P7yQoGTiHCNGVJq4Dqx9jMkNcWMzCpeokiM8BSNycBQjiKi/GwefgZPjRLCkZDmcA3n6u+NDEUqj2cmI6QnatnLxf+8QaJHV35GeZxowvHioVHCoBYwbwKGVBKsWWoIwpKarBBPkERYm74qpgR3+curpNtsuBeN87tmrXVT1FEGx+AEnAEXXIIWuAVt0AEYpOAZvII368l6sd6tj8VoySp2quAPrM8f0lCU5w==</latexit>6=

<latexit sha1_base64="DsW7s/CHXqUSfFIgJX+zj+RzI9k=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CqGXQxsIigvmAJIa9zVyyZG/v2N1TwpH/YWOhiK3/xc5/4ya5QhMfDDzem2Fmnh8Lro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1fKpRsEl1g03AluxQhr6Apv+6HrqNx9RaR7JezOOsRvSgeQBZ9RY6SHt+AG5Raokl4NJr1hyy+4MZJl4GSlBhlqv+NXpRywJURomqNZtz41NN6XKcCZwUugkGmPKRnSAbUslDVF309nVE3JilT4JImVLGjJTf0+kNNR6HPq2M6RmqBe9qfif105McNlNuYwTg5LNFwWJICYi0whInytkRowtoUxxeythQ6ooMzaogg3BW3x5mTQqZe+8fHZXKVWvsjjycATHcAoeXEAVbqAGdWCg4Ble4c15cl6cd+dj3ppzsplD+APn8wds15J5</latexit>

Learning

<latexit sha1_base64="tvqyGXLsiyL+Y3ZyU4ZNf68J6jQ=">AAACKnicbVDLSgNBEJz1GeNr1aOXwUTwFHaDqMeIIB4jGBWSEGYnvTpkdmaZ6RXDEn/Hi7/iJQdFvPohTmIOmlinoqqbrq4olcJiEHx4c/MLi0vLhZXi6tr6xqa/tX1tdWY4NLiW2txGzIIUChooUMJtaoAlkYSbqHc28m8ewFih1RX2U2gn7E6JWHCGTur4p+VysZWpLpjIMA75038YdFoIj5i3opiCMdpQnVGprR0Uy+WOXwoqwRh0loQTUiIT1Dv+sNXVPEtAIZfM2mYYpNjOmUHBJQxcHAsp4z12B01HFUvAtvPxqwO675QujV2EWCukY/X3Rs4Sa/tJ5CYThvd22huJ/3nNDOOTdi5UmiEo/nMoziRFTUe90a4wwFH2HWHcCJeV8nvmOkPXbtGVEE6/PEuuq5XwqHJ4WS3Vzid1FMgu2SMHJCTHpEYuSJ00CCfP5JW8kXfvxRt6H97nz+icN9nZIX/gfX0DDqCpdA==</latexit>| {z }
error ou loss
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Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Fonction de coût

Movie 3

Movie 4

Videos taken from the “3 Blue 1 Braun” YouTube channel

Réseaux de neurones Jérémie Cabessa

https://www.youtube.com/playlist?list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi
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Descente de gradient

I Si on varie les paramètres (poids et biais) du réseau, on obtient
des erreurs (loss ou cost) plus ou moins grandes.

I Minimisation de la fonction d’erreur: trouver les paramètres
qui donnent une erreur minimale.

I L’inverse du gradient de la fonction d’erreur donne la direc-
tion de la plus grande pente descendante.

I On avance pas à pas dans la direction inverse du gradient, vers
un minimum local/global.

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Descente de gradient

I Si on varie les paramètres (poids et biais) du réseau, on obtient
des erreurs (loss ou cost) plus ou moins grandes.

I Minimisation de la fonction d’erreur: trouver les paramètres
qui donnent une erreur minimale.

I L’inverse du gradient de la fonction d’erreur donne la direc-
tion de la plus grande pente descendante.

I On avance pas à pas dans la direction inverse du gradient, vers
un minimum local/global.

Réseaux de neurones Jérémie Cabessa



Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Descente de gradient

I Si on varie les paramètres (poids et biais) du réseau, on obtient
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Descente de gradient

<latexit sha1_base64="++Lm1xh9TU/e7pY5eWLNV2dNUAQ="></latexit>

parameters ⇥

<latexit sha1_base64="aXHrH6Yi6+jfEDbpcQk5vX83P3Q="></latexit>

`
�
. . . ;⇥

�
or L

�
. . . ;⇥

�

Figure adapted from [Fleuret, 2022]
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Descente de gradient
<latexit sha1_base64="++Lm1xh9TU/e7pY5eWLNV2dNUAQ="></latexit>

parameters ⇥

Figure adapted from [Fleuret, 2022]
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Descente de gradient
<latexit sha1_base64="++Lm1xh9TU/e7pY5eWLNV2dNUAQ="></latexit>

parameters ⇥

Figure adapted from [Fleuret, 2022]
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Descente de gradient
<latexit sha1_base64="++Lm1xh9TU/e7pY5eWLNV2dNUAQ="></latexit>

parameters ⇥

Figure adapted from [Fleuret, 2022]
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Descente de gradient

Movie 5

Movie 6

Movie 7

Movie 8

Videos taken from the “3 Blue 1 Braun” YouTube channel

Réseaux de neurones Jérémie Cabessa

https://www.youtube.com/playlist?list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi
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Backpropagation

I La backpropagation est un algorithme qui implémente une de-
scente de gradient de manière efficace.

I En résumé, on utilise le calcul des gradients de la couche l + 1
pour calculer les gradients de la couche l.

I On calcule donc tous les gradients. depuis la dernière couche,
jusqu’à la première couche: backward pass.

I On omet les équation ici...

Réseaux de neurones Jérémie Cabessa
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Backpropagation

Movie 9

Movie 10

Movie 11

Movie 12

Videos taken from the “3 Blue 1 Braun” YouTube channel

Réseaux de neurones Jérémie Cabessa

https://www.youtube.com/playlist?list=PLZHQObOWTQDNU6R1_67000Dx_ZCJB-3pi
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Backpropagation
I Apprentissage: modification des poids synaptiques et des biais

du réseau entier.

I Vaguement inspiré du concept crucial de plasticité synaptique
en biologie.

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

<latexit sha1_base64="KDixX7/4pjh6oyTvTyVR3JhLUc4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsN+3SzSbsTsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMb6IaCGS6F4CwVK/pBoTqNA8k4wvpn5nUeujYjVPU4S7kd0qEQoGEUrdapP/aw+rfbLFbfmzkFWiZeTCuRo9stfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiXtes27rF3c1SuNRh5HEU7gFM7BgytowC00oQUMxvAMr/DmJM6L8+58LFoLTj5zDH/gfP4AjWGPDg==</latexit>x2

<latexit sha1_base64="5DyEbhEFDdR7KIoNzt0rN1dt4mk=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4Irto1COJF4+YyCOBDZkdGpgwO7uZmTWSDR/hxYPGePV7vPk3DrAHBSvppFLVne6uIBZcG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEMWywSESqHVCNgktsGG4EtmOFNAwEtoLx7cxvPaLSPJIPZhKjH9Kh5APOqLFSq/zUSy+m5V6x5FbcOcgq8TJSggz1XvGr249YEqI0TFCtO54bGz+lynAmcFroJhpjysZ0iB1LJQ1R++n83Ck5s0qfDCJlSxoyV39PpDTUehIGtjOkZqSXvZn4n9dJzODGT7mME4OSLRYNEkFMRGa/kz5XyIyYWEKZ4vZWwkZUUWZsQgUbgrf88ippViveVeXyvlqq1bI48nACp3AOHlxDDe6gDg1gMIZneIU3J3ZenHfnY9Gac7KZY/gD5/MHjuePDw==</latexit>x3

<latexit sha1_base64="U2NZUp8XmDHdjSU+Y1t9IvTeN+g=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4IruEqEcSLx4xkUcCGzI7DDBhdnYz02skGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0J6CGS6F4EwVK3ok1p2EgeTuY3M799iPXRkTqAacx90M6UmIoGEUrtctP/bQ2K/eLJbfiLkDWiZeREmRo9ItfvUHEkpArZJIa0/XcGP2UahRM8lmhlxgeUzahI961VNGQGz9dnDsjF1YZkGGkbSkkC/X3REpDY6ZhYDtDimOz6s3F/7xugsMbPxUqTpArtlw0TCTBiMx/JwOhOUM5tYQyLeythI2ppgxtQgUbgrf68jppVSveVaV2Xy3V61kceTiDc7gED66hDnfQgCYwmMAzvMKbEzsvzrvzsWzNOdnMKfyB8/kDkG2PEA==</latexit>x4

<latexit sha1_base64="ju0NEOW/e/KzAPWmNzBaCFWquBk=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4IrvE15HEi0dM5JHAhswODUyYnd3MzBrJho/w4kFjvPo93vwbB9iDgpV0UqnqTndXEAuujet+O7m19Y3Nrfx2YWd3b/+geHjU1FGiGDZYJCLVDqhGwSU2DDcC27FCGgYCW8H4dua3HlFpHskHM4nRD+lQ8gFn1FipVX7qpZfTcq9YcivuHGSVeBkpQYZ6r/jV7UcsCVEaJqjWHc+NjZ9SZTgTOC10E40xZWM6xI6lkoao/XR+7pScWaVPBpGyJQ2Zq78nUhpqPQkD2xlSM9LL3kz8z+skZnDjp1zGiUHJFosGiSAmIrPfSZ8rZEZMLKFMcXsrYSOqKDM2oYINwVt+eZU0qxXvqnJxXy3ValkceTiBUzgHD66hBndQhwYwGMMzvMKbEzsvzrvzsWjNOdnMMfyB8/kDkfOPEQ==</latexit>x5
<latexit sha1_base64="feRXwBlZ3Zf7mIzepKSr0kEDsGM="></latexit>

W [1], b[1]
<latexit sha1_base64="OSl0v39QcasbWpC1PDD1OsyzH3o="></latexit>

W [2], b[2]
<latexit sha1_base64="H8/EyJEavQwnd3ttET0XMOvdq2k="></latexit>

W [3], b[3]
<latexit sha1_base64="wD/Qfp6BssRDTd1mA2akMz3CPKU="></latexit>

W [4], b[4]

Réseaux de neurones Jérémie Cabessa
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Backpropagation
I Apprentissage: modification des poids synaptiques et des biais

du réseau entier.

I Vaguement inspiré du concept crucial de plasticité synaptique
en biologie.

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

<latexit sha1_base64="KDixX7/4pjh6oyTvTyVR3JhLUc4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsN+3SzSbsTsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMb6IaCGS6F4CwVK/pBoTqNA8k4wvpn5nUeujYjVPU4S7kd0qEQoGEUrdapP/aw+rfbLFbfmzkFWiZeTCuRo9stfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiXtes27rF3c1SuNRh5HEU7gFM7BgytowC00oQUMxvAMr/DmJM6L8+58LFoLTj5zDH/gfP4AjWGPDg==</latexit>x2

<latexit sha1_base64="5DyEbhEFDdR7KIoNzt0rN1dt4mk=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4Irto1COJF4+YyCOBDZkdGpgwO7uZmTWSDR/hxYPGePV7vPk3DrAHBSvppFLVne6uIBZcG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEMWywSESqHVCNgktsGG4EtmOFNAwEtoLx7cxvPaLSPJIPZhKjH9Kh5APOqLFSq/zUSy+m5V6x5FbcOcgq8TJSggz1XvGr249YEqI0TFCtO54bGz+lynAmcFroJhpjysZ0iB1LJQ1R++n83Ck5s0qfDCJlSxoyV39PpDTUehIGtjOkZqSXvZn4n9dJzODGT7mME4OSLRYNEkFMRGa/kz5XyIyYWEKZ4vZWwkZUUWZsQgUbgrf88ippViveVeXyvlqq1bI48nACp3AOHlxDDe6gDg1gMIZneIU3J3ZenHfnY9Gac7KZY/gD5/MHjuePDw==</latexit>x3

<latexit sha1_base64="U2NZUp8XmDHdjSU+Y1t9IvTeN+g=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4IruEqEcSLx4xkUcCGzI7DDBhdnYz02skGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0J6CGS6F4EwVK3ok1p2EgeTuY3M799iPXRkTqAacx90M6UmIoGEUrtctP/bQ2K/eLJbfiLkDWiZeREmRo9ItfvUHEkpArZJIa0/XcGP2UahRM8lmhlxgeUzahI961VNGQGz9dnDsjF1YZkGGkbSkkC/X3REpDY6ZhYDtDimOz6s3F/7xugsMbPxUqTpArtlw0TCTBiMx/JwOhOUM5tYQyLeythI2ppgxtQgUbgrf68jppVSveVaV2Xy3V61kceTiDc7gED66hDnfQgCYwmMAzvMKbEzsvzrvzsWzNOdnMKfyB8/kDkG2PEA==</latexit>x4

<latexit sha1_base64="ju0NEOW/e/KzAPWmNzBaCFWquBk=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4IrvE15HEi0dM5JHAhswODUyYnd3MzBrJho/w4kFjvPo93vwbB9iDgpV0UqnqTndXEAuujet+O7m19Y3Nrfx2YWd3b/+geHjU1FGiGDZYJCLVDqhGwSU2DDcC27FCGgYCW8H4dua3HlFpHskHM4nRD+lQ8gFn1FipVX7qpZfTcq9YcivuHGSVeBkpQYZ6r/jV7UcsCVEaJqjWHc+NjZ9SZTgTOC10E40xZWM6xI6lkoao/XR+7pScWaVPBpGyJQ2Zq78nUhpqPQkD2xlSM9LL3kz8z+skZnDjp1zGiUHJFosGiSAmIrPfSZ8rZEZMLKFMcXsrYSOqKDM2oYINwVt+eZU0qxXvqnJxXy3ValkceTiBUzgHD66hBndQhwYwGMMzvMKbEzsvzrvzsWjNOdnMMfyB8/kDkfOPEQ==</latexit>x5
<latexit sha1_base64="feRXwBlZ3Zf7mIzepKSr0kEDsGM="></latexit>

W [1], b[1]
<latexit sha1_base64="OSl0v39QcasbWpC1PDD1OsyzH3o="></latexit>

W [2], b[2]
<latexit sha1_base64="H8/EyJEavQwnd3ttET0XMOvdq2k="></latexit>

W [3], b[3]
<latexit sha1_base64="wD/Qfp6BssRDTd1mA2akMz3CPKU="></latexit>

W [4], b[4]
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Backpropagation
I Apprentissage: modification des poids synaptiques et des biais

du réseau entier.

I Vaguement inspiré du concept crucial de plasticité synaptique
en biologie.

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

<latexit sha1_base64="KDixX7/4pjh6oyTvTyVR3JhLUc4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsN+3SzSbsTsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+O4W19Y3NreJ2aWd3b/+gfHjUNnGqGW+xWMb6IaCGS6F4CwVK/pBoTqNA8k4wvpn5nUeujYjVPU4S7kd0qEQoGEUrdapP/aw+rfbLFbfmzkFWiZeTCuRo9stfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzslZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nvZCA0ZygnllCmhb2VsBHVlKFNqGRD8JZfXiXtes27rF3c1SuNRh5HEU7gFM7BgytowC00oQUMxvAMr/DmJM6L8+58LFoLTj5zDH/gfP4AjWGPDg==</latexit>x2

<latexit sha1_base64="5DyEbhEFDdR7KIoNzt0rN1dt4mk=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4Irto1COJF4+YyCOBDZkdGpgwO7uZmTWSDR/hxYPGePV7vPk3DrAHBSvppFLVne6uIBZcG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEMWywSESqHVCNgktsGG4EtmOFNAwEtoLx7cxvPaLSPJIPZhKjH9Kh5APOqLFSq/zUSy+m5V6x5FbcOcgq8TJSggz1XvGr249YEqI0TFCtO54bGz+lynAmcFroJhpjysZ0iB1LJQ1R++n83Ck5s0qfDCJlSxoyV39PpDTUehIGtjOkZqSXvZn4n9dJzODGT7mME4OSLRYNEkFMRGa/kz5XyIyYWEKZ4vZWwkZUUWZsQgUbgrf88ippViveVeXyvlqq1bI48nACp3AOHlxDDe6gDg1gMIZneIU3J3ZenHfnY9Gac7KZY/gD5/MHjuePDw==</latexit>x3

<latexit sha1_base64="U2NZUp8XmDHdjSU+Y1t9IvTeN+g=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4IruEqEcSLx4xkUcCGzI7DDBhdnYz02skGz7CiweN8er3ePNvHGAPClbSSaWqO91dQSyFQdf9dnIbm1vbO/ndwt7+weFR8fikZaJEM95kkYx0J6CGS6F4EwVK3ok1p2EgeTuY3M799iPXRkTqAacx90M6UmIoGEUrtctP/bQ2K/eLJbfiLkDWiZeREmRo9ItfvUHEkpArZJIa0/XcGP2UahRM8lmhlxgeUzahI961VNGQGz9dnDsjF1YZkGGkbSkkC/X3REpDY6ZhYDtDimOz6s3F/7xugsMbPxUqTpArtlw0TCTBiMx/JwOhOUM5tYQyLeythI2ppgxtQgUbgrf68jppVSveVaV2Xy3V61kceTiDc7gED66hDnfQgCYwmMAzvMKbEzsvzrvzsWzNOdnMKfyB8/kDkG2PEA==</latexit>x4

<latexit sha1_base64="ju0NEOW/e/KzAPWmNzBaCFWquBk=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIph4IrvE15HEi0dM5JHAhswODUyYnd3MzBrJho/w4kFjvPo93vwbB9iDgpV0UqnqTndXEAuujet+O7m19Y3Nrfx2YWd3b/+geHjU1FGiGDZYJCLVDqhGwSU2DDcC27FCGgYCW8H4dua3HlFpHskHM4nRD+lQ8gFn1FipVX7qpZfTcq9YcivuHGSVeBkpQYZ6r/jV7UcsCVEaJqjWHc+NjZ9SZTgTOC10E40xZWM6xI6lkoao/XR+7pScWaVPBpGyJQ2Zq78nUhpqPQkD2xlSM9LL3kz8z+skZnDjp1zGiUHJFosGiSAmIrPfSZ8rZEZMLKFMcXsrYSOqKDM2oYINwVt+eZU0qxXvqnJxXy3ValkceTiBUzgHD66hBndQhwYwGMMzvMKbEzsvzrvzsWjNOdnMMfyB8/kDkfOPEQ==</latexit>x5
<latexit sha1_base64="feRXwBlZ3Zf7mIzepKSr0kEDsGM="></latexit>

W [1], b[1]
<latexit sha1_base64="OSl0v39QcasbWpC1PDD1OsyzH3o="></latexit>

W [2], b[2]
<latexit sha1_base64="H8/EyJEavQwnd3ttET0XMOvdq2k="></latexit>

W [3], b[3]
<latexit sha1_base64="wD/Qfp6BssRDTd1mA2akMz3CPKU="></latexit>

W [4], b[4]
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Exemple
Démo notebook: entraînement d’un réseau de neurones
feedforward sur le dataset MNIST.
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Réseaux de neurones de 3ème génération

Figure taken from [Wang et al., 2020]
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Neurones bio-inspirés
I En deep learning, on utilise des neurones neurones discrets

puis des neurones continus.

I Les réseaux de neurones à impulsion (spiking neural net-
works) utilisent des neurones bio-inspurés.

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y
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Neurones bio-inspirés
I En deep learning, on utilise des neurones neurones discrets

puis des neurones continus.

I Les réseaux de neurones à impulsion (spiking neural net-
works) utilisent des neurones bio-inspurés.

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y
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Neurones bio-inspirés
I En deep learning, on utilise des neurones neurones discrets

puis des neurones continus.

I Les réseaux de neurones à impulsion (spiking neural net-
works) utilisent des neurones bio-inspurés.

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM

<latexit sha1_base64="r1AH1xYNQHEm1Nl3lEKSZ37TxDQ=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2FZoQ9lsJ+3SzSbsbsQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqIaAaBZfYMtwIfEgU0igQ2AnGNzO/84hK81jem0mCfkSHkoecUWOlTvWpn3nTar9ccWvuHGSVeDmpQI5mv/zVG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wx+7pScWWVAwljZkobM1d8TGY20nkSB7YyoGellbyb+53VTE177GZdJalCyxaIwFcTEZPY7GXCFzIiJJZQpbm8lbEQVZcYmVLIheMsvr5J2veZd1i7u6pVGI4+jCCdwCufgwRU04Baa0AIGY3iGV3hzEufFeXc+Fq0FJ585hj9wPn8Ai9uPDQ==</latexit>x1

1
<latexit sha1_base64="DxNw1iUP8p+C6nh33pWNGDgDpWE=">AAACAHicbVBNS8NAEN3Ur1q/qh48eAkWwVNJSlGPBS8eK9gPaEvZbCbt0t0k7E7EEnLxr3jxoIhXf4Y3/43btAdtfTDweG9mZ+d5seAaHefbKqytb2xuFbdLO7t7+wflw6O2jhLFoMUiEamuRzUIHkILOQroxgqo9AR0vMnNzO88gNI8Cu9xGsNA0lHIA84oGmlYPukjPGL+TqrAz9K+5iNJs2G54lSdHPYqcRekQhZoDstffT9iiYQQmaBa91wnxkFKFXImICv1Ew0xZRM6gp6hIZWgB2m+OLPPjeLbQaRMhWjn6u+JlEqtp9IznZLiWC97M/E/r5dgcD1IeRgnCCGbLwoSYWNkz9Kwfa6AoZgaQpni5q82G1NFGZrMSiYEd/nkVdKuVd3Lav2uXmnUFnEUySk5IxfEJVekQW5Jk7QIIxl5Jq/kzXqyXqx362PeWrAWM8fkD6zPHyz6l2I=</latexit>�

-1

<latexit sha1_base64="eZr1K7sBl4cobog4Urbp4vWlTEc=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HmzKqDcgXZyPVcB0Fku8jxznLieY2660LHRnNUwBKtQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/Nz53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsOGnzGRpJoKslgUphzqGOa/wyGTlGg+NQQTycytkIyxxESbhEomhK9P4f/ktmY753b9ulZpNpdxFMEROAanwAEXoAmuQAu0AQET8ACewLOVWI/Wi/W6aC1Yy5lD8APW2yf6n49a</latexit>w1

<latexit sha1_base64="uyI+F6udAFcGMTMwe0eO5nBI918=">AAAB7nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFawttKFstpt26WYTdjdKCf0RXjwo4tXf481/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPblWcSkLbJOax7AZYUc4EbWumOe0mkuIo4LQTTC5zv3NHpWKxuNHThPoRHgkWMoK1kTrV+0HGZtVBuYJs5HqugyCyXeR4ZznxvEbddaFjozkqYInWoPzeH8YkjajQhGOleg5KtJ9hqRnhdFbqp4ommEzwiPYMFTiiys/m587giVGGMIylKaHhXP0+keFIqWkUmM4I67H67eXiX14v1WHDz5hIUk0FWSwKUw51DPPf4ZBJSjSfGoKJZOZWSMZYYqJNQiUTwten8H9yW7Odc7t+Xas0m8s4iuAIHINT4IAL0ARXoAXagIAJeABP4NlKrEfrxXpdtBas5cwh+AHr7RNP/o+S</latexit>wi

<latexit sha1_base64="dA3N7NoyIYY0L3CAb6et+w9/Haw=">AAAB7nicdVDLSgMxFM3UV62vqks3wVZwNWRqRzu7ghs3QgX7gHYomTRtQzOZIckoZehHuHGhiFu/x51/Y6atoKIHLhzOuZd77wlizpRG6MPKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kp0AK8qZoE3NNKedWFIcBpy2g8ll5rfvqFQsErd6GlM/xCPBhoxgbaR2+b6fXs/K/WIJ2cj1XAdBZLvI8c4y4nm1qutCx0ZzlMASjX7xvTeISBJSoQnHSnUdFGs/xVIzwums0EsUjTGZ4BHtGipwSJWfzs+dwROjDOAwkqaEhnP1+0SKQ6WmYWA6Q6zH6reXiX953UQPa37KRJxoKshi0TDhUEcw+x0OmKRE86khmEhmboVkjCUm2iRUMCF8fQr/J62K7Zzb1ZtKqV5fxpEHR+AYnAIHXIA6uAIN0AQETMADeALPVmw9Wi/W66I1Zy1nDsEPWG+fJVaPdg==</latexit>wM

<latexit sha1_base64="Ndmz0L7k533EbgQzrfb+4w3ZdqY=">AAAB6nicdVBNS8NAEN3Ur1q/qh69LLaCp7CpjTa3ghePFW0ttKFstpt26WYTdjdCCf0JXjwo4tVf5M1/46atoKIPBh7vzTAzL0g4UxqhD6uwsrq2vlHcLG1t7+zulfcPOipOJaFtEvNYdgOsKGeCtjXTnHYTSXEUcHoXTC5z/+6eSsVicaunCfUjPBIsZARrI91Ug+qgXEE2cj3XQRDZLnK8s5x4XqPuutCx0RwVsERrUH7vD2OSRlRowrFSPQcl2s+w1IxwOiv1U0UTTCZ4RHuGChxR5WfzU2fwxChDGMbSlNBwrn6fyHCk1DQKTGeE9Vj99nLxL6+X6rDhZ0wkqaaCLBaFKYc6hvnfcMgkJZpPDcFEMnMrJGMsMdEmnZIJ4etT+D/p1Gzn3K5f1yrN5jKOIjgCx+AUOOACNMEVaIE2IGAEHsATeLa49Wi9WK+L1oK1nDkEP2C9fQLuhY2V</latexit>

b

<latexit sha1_base64="cb1OxCCI4JeGnQdgvktJQgVdqtM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4r2lpoS9lsJ+3SzSbsboQQ+hO8eFDEq7/Im//GbZuDtj4YeLw3w8w8PxZcG9f9dgpr6xubW8Xt0s7u3v5B+fCoraNEMWyxSESq41ONgktsGW4EdmKFNPQFPvqTm5n/+IRK80g+mDTGfkhHkgecUWOl+2paHZQrbs2dg6wSLycVyNEclL96w4glIUrDBNW667mx6WdUGc4ETku9RGNM2YSOsGuppCHqfjY/dUrOrDIkQaRsSUPm6u+JjIZap6FvO0NqxnrZm4n/ed3EBNf9jMs4MSjZYlGQCGIiMvubDLlCZkRqCWWK21sJG1NFmbHplGwI3vLLq6Rdr3mXtYu7eqXRyOMowgmcwjl4cAUNuIUmtIDBCJ7hFd4c4bw4787HorXg5DPH8AfO5w+hK41e</latexit>y

Réseaux de neurones Jérémie Cabessa
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Neurones bio-inspirés
I En deep learning, on utilise des neurones neurones discrets

puis des neurones continus.

I Les réseaux de neurones à impulsion (spiking neural net-
works) utilisent des neurones bio-inspurés.

<latexit sha1_base64="aSfFLPfP33gdbaBAjcI5fxLzFjU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5IUUY8FLx4rmFZoQ9lsp+3SzSbsbsQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMfRZLGL1EFKNgkv0DTcCHxKFNAoFtsPxzcxvP6LSPJb3ZpJgENGh5APOqLGSX33q8WqvXHFr7hxklXg5qUCOZq/81e3HLI1QGiao1h3PTUyQUWU4EzgtdVONCWVjOsSOpZJGqINsfuyUnFmlTwaxsiUNmau/JzIaaT2JQtsZUTPSy95M/M/rpGZwHWRcJqlByRaLBqkgJiazz0mfK2RGTCyhTHF7K2EjqigzNp+SDcFbfnmVtOo177J2cVevNBp5HEU4gVM4Bw+uoAG30AQfGHB4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/GxWOOQ==</latexit>xi

<latexit sha1_base64="Ggp9WPXZ+REzB5REvNziq5RPqrc=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBhPBU9gNoh4DXrwIEcwDkiXMTjrJkNnZZWZWDEs+wosHRbz6Pd78GyfJHjSxoKGo6qa7K4gF18Z1v53c2vrG5lZ+u7Czu7d/UDw8auooUQwbLBKRagdUo+ASG4Ybge1YIQ0Dga1gfDPzW4+oNI/kg5nE6Id0KPmAM2qs1Co/9dK7ablXLLkVdw6ySryMlCBDvVf86vYjloQoDRNU647nxsZPqTKcCZwWuonGmLIxHWLHUklD1H46P3dKzqzSJ4NI2ZKGzNXfEykNtZ6Ege0MqRnpZW8m/ud1EjO49lMu48SgZItFg0QQE5HZ76TPFTIjJpZQpri9lbARVZQZm1DBhuAtv7xKmtWKd1m5uK+WarUsjjycwCmcgwdXUINbqEMDGIzhGV7hzYmdF+fd+Vi05pxs5hj+wPn8AbaDjyk=</latexit>xM
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Neurones bio-inspirés:
Leaky-Integrate-and-Fire (LIF)

Figure taken from the snnTorch tutorial [Eshraghian et al., 2021].
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Réseaux de neurones à impulsions
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Réseaux de neurones à impulsions

Universalité computationnelle des réseaux de neurones à impulsions
dans un paradigme de temporal coding.

Theorem ([Maass, 1996])
I Dans un paradigme de temporal coding (à valeurs rationnelles),

toute machine de Turing peu être simulée par un réseau de
neurones à impulsions.

I Dans un paradigme de temporal coding continu à valeurs réelles,
les réseaux de neurones à impulsions sont super-Turing.
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Apprentissage

I Généralisation de la “backpropagation through time”.

I Mécanismes Hebbiens de plasticité synaptique: spike-timing-
dependent plasticity (STDP), etc.

I Combinaison des deux...
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Computation neuromorphique

I Computation neuromorphique (neuromorphic computing):
implémentation des spiking neural networks sur des hardware
analogiques: computationnellement et énergétiquement très ef-
ficace (règle des trois S)!

I Communication par impulsions (spikes): le hardware gère
des valeurs discrètes (0 et 1) plutôt que continues: calculs plus
rapides, moins de mémoire utilisée.

I Activité sporadique (sparsity): la plupart du temps, lees neu-
rones sont au repos: calculs plus rapides (opérations sparses),
moins de mémoire utilisée.

I Traitement dynamique de l’information (static-suppression):
une nouvelle information est traitée seulement si elle diffère de
la précédente: moins de calculs, moins d’énergie consommée.
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Computation neuromorphique

Figure taken from the snnTorch tutorial [Eshraghian et al., 2021].

Réseaux de neurones Jérémie Cabessa

https://snntorch.readthedocs.io/en/latest/tutorials/tutorial_1.html


Introduction Biologie 1ère génération 2ème génération 3ème génération Conclusion

Exemple
Démo notebook: entraînement d’un réseau de neurones à
impulsions sur le dataset MNIST.
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Conclusion

I Les réseaux de neurones sont des algorithmes extrêmement ef-
ficaces de machine learning.

I Ils sont plus ou moins inspirés de la bioloogie: moins pour 1ère

et 2ème générations et plus pour 3ème génération.

I Le cerveau possèdent des capacités computationnelles impor-
tantes à très faible énergie: les algos d’inspiration biologiques
sont donc une piste de recherche très pertinente.

I La compréhension des algorithmes démystifient bien des illusions
à propos de l’intelligence artificielle.
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