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Introduction

! Boolean Neural Networks (BNNs), although relatively simple,
allow for a complete analysis of their attractor dynamics.

! Local and global variations of the synaptic weights significantly
influence the attractor dynamics of the networks.

! We introduce an input-driven, memory-based adaptive Spike
Timing-Dependent Plasticity (STDP) rule which stabilizes the
attractor dynamics of the network.

! We illustrate this approach on a simplified Boolean model of
the basal ganglia-thalamocortical network.
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Boolean Neural Networks – Dynamics
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Boolean Neural Networks – Attractors
Boolean Neural Network Finite State Automaton
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Boolean Neural Networks – Attractors
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Boolean Neural Network Finite State Automaton
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W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>
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A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>
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Attractor Dynamics

A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>
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x(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

N (1)
<latexit sha1_base64="IOCknoHnPkumNBogpPw3osam+d0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpeVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/4nJKF</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>
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W (1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

N (1)
<latexit sha1_base64="IOCknoHnPkumNBogpPw3osam+d0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpeVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/4nJKF</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>
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A(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

N (1)
<latexit sha1_base64="IOCknoHnPkumNBogpPw3osam+d0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpeVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/4nJKF</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>
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A(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

N (1)
<latexit sha1_base64="IOCknoHnPkumNBogpPw3osam+d0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpeVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/4nJKF</latexit>

W (2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

N (2)
<latexit sha1_base64="vmtlHHowAV4LnPS8ES3QrTCptVQ=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkoSBV0W3LiSCvYBbSiT6bQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnThBzprTjfFuFjc2t7Z3ibmlv/+DwyD4+aakokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mNxlfntKpWKReNKzmPohHgk2ZARrI/Vtu9ILsR4TzNOHedW7rPTtslNzFkDrxM1JGXI0+vZXbxCRJKRCE46V6rpOrP0US80Ip/NSL1E0xmSCR7RrqMAhVX66SD5HF0YZoGEkzRMaLdTfGykOlZqFgZnMYqpVLxP/87qJHt76KRNxoqkgy0PDhCMdoawGNGCSEs1nhmAimcmKyBhLTLQpq2RKcFe/vE5aXs29qnmPXrl+nddRhDM4hyq4cAN1uIcGNIHAFJ7hFd6s1Hqx3q2P5WjByndO4Q+szx/6IpKG</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>
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…

…A(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(3)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(3)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

N (1)
<latexit sha1_base64="IOCknoHnPkumNBogpPw3osam+d0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpeVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/4nJKF</latexit>

W (2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

N (2)
<latexit sha1_base64="vmtlHHowAV4LnPS8ES3QrTCptVQ=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkoSBV0W3LiSCvYBbSiT6bQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnThBzprTjfFuFjc2t7Z3ibmlv/+DwyD4+aakokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mNxlfntKpWKReNKzmPohHgk2ZARrI/Vtu9ILsR4TzNOHedW7rPTtslNzFkDrxM1JGXI0+vZXbxCRJKRCE46V6rpOrP0US80Ip/NSL1E0xmSCR7RrqMAhVX66SD5HF0YZoGEkzRMaLdTfGykOlZqFgZnMYqpVLxP/87qJHt76KRNxoqkgy0PDhCMdoawGNGCSEs1nhmAimcmKyBhLTLQpq2RKcFe/vE5aXs29qnmPXrl+nddRhDM4hyq4cAN1uIcGNIHAFJ7hFd6s1Hqx3q2P5WjByndO4Q+szx/6IpKG</latexit>

W (3)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(3)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

N (3)
<latexit sha1_base64="oij7sH2dwmHe86bCiGonqekFHew=">AAAB+XicbVBNS8NAFHypX7V+RT16WWyFeilJK+ix4MWTVLC20Iay2W7apZtN2N0USug/8eJBEa/+E2/+GzdtDto6sDDMvMebHT/mTGnH+bYKG5tb2zvF3dLe/sHhkX188qSiRBLaJhGPZNfHinImaFszzWk3lhSHPqcdf3Kb+Z0plYpF4lHPYuqFeCRYwAjWRhrYdqUfYj0mmKf382rjsjKwy07NWQCtEzcnZcjRGthf/WFEkpAKTThWquc6sfZSLDUjnM5L/UTRGJMJHtGeoQKHVHnpIvkcXRhliIJImic0Wqi/N1IcKjULfTOZxVSrXib+5/USHdx4KRNxoqkgy0NBwpGOUFYDGjJJieYzQzCRzGRFZIwlJtqUVTIluKtfXidP9ZrbqNUf6uXmVV5HEc7gHKrgwjU04Q5a0AYCU3iGV3izUuvFerc+lqMFK985hT+wPn8A+6iShw==</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

…

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>
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Adaptive STDP Rule

! Fixed STDP rule:
aji(t): synaptic weight between xi and xj at time t

aji(t+ 1) = aji(t) + λ
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]

xi
<latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit>

xj
<latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit>

! Adaptive STDP rule: λ is time dependent

aji(t+ 1) = aji(t) + λ(t)
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]
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Adaptive STDP Rule

! Fixed STDP rule:
aji(t): synaptic weight between xi and xj at time t

aji(t+ 1) = aji(t) + λ
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]

xi
<latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit>

xj
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! Adaptive STDP rule: λ is time dependent

aji(t+ 1) = aji(t) + λ(t)
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]
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aji(t+ 1) = aji(t) + λ
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<latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit>

xj
<latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit>

! Adaptive STDP rule: λ is time dependent

aji(t+ 1) = aji(t) + λ(t)
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]
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Adaptive STDP Rule

! Fixed STDP rule:
aji(t): synaptic weight between xi and xj at time t

aji(t+ 1) = aji(t) + λ
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]

xi
<latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit>

xj
<latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit>

! Adaptive STDP rule: λ is time dependent

aji(t+ 1) = aji(t) + λ(t)
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]
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Adaptive STDP Rule

! Fixed STDP rule:
aji(t): synaptic weight between xi and xj at time t

aji(t+ 1) = aji(t) + λ
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]

xi
<latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit>

xj
<latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit>

! Adaptive STDP rule: λ is time dependent

aji(t+ 1) = aji(t) + λ(t)
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]
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Adaptive STDP Rule

! Fixed STDP rule:
aji(t): synaptic weight between xi and xj at time t

aji(t+ 1) = aji(t) + λ
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]

xi
<latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit>

xj
<latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit>

! Adaptive STDP rule: λ is time dependent

aji(t+ 1) = aji(t) + λ(t)
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]
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Adaptive STDP Rule

! Fixed STDP rule:
aji(t): synaptic weight between xi and xj at time t

aji(t+ 1) = aji(t) + λ
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]

xi
<latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit><latexit sha1_base64="ZIMtCPGSoJ132QdP/V2jFpbX93E=">AAAB/nicbZDPSsNAEMYn9V+t/6oevQRbwVNJiqDHghePFUxbaEPZbDft0s0m7E7EEgq+gVd9AW/i1Vfx7oO4bXOwrR8s/Phmhpn9gkRwjY7zbRU2Nre2d4q7pb39g8Oj8vFJS8eposyjsYhVJyCaCS6ZhxwF6ySKkSgQrB2Mb2f19iNTmsfyAScJ8yMylDzklKCxvOpTn1f75YpTc+ay18HNoQK5mv3yT28Q0zRiEqkgWnddJ0E/Iwo5FWxa6qWaJYSOyZB1DUoSMe1n82On9oVxBnYYK/Mk2nP370RGIq0nUWA6I4IjvVqbmf/VuimGN37GZZIik3SxKEyFjbE9+7k94IpRFBMDhCpubrXpiChC0eSztCWVHPXUxOKuhrAOrXrNNXxfrzSu8oCKcAbncAkuXEMD7qAJHlDg8AKv8GY9W+/Wh/W5aC1Y+cwpLMn6+gUMGZYw</latexit>

xj
<latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit><latexit sha1_base64="BKbYZI/y6CkhSeBIe0wZO6aMIRA=">AAAB/nicbZDPSsNAEMYn/q31X9Wjl2AreCpJEfRY8OKxgmkLbSib7aZdu9mE3YlYQsE38Kov4E28+irefRC3bQ629YOFH9/MMLNfkAiu0XG+rbX1jc2t7cJOcXdv/+CwdHTc1HGqKPNoLGLVDohmgkvmIUfB2oliJAoEawWjm2m99ciU5rG8x3HC/IgMJA85JWgsr/LUe6j0SmWn6sxkr4KbQxlyNXqln24/pmnEJFJBtO64ToJ+RhRyKtik2E01SwgdkQHrGJQkYtrPZsdO7HPj9O0wVuZJtGfu34mMRFqPo8B0RgSHerk2Nf+rdVIMr/2MyyRFJul8UZgKG2N7+nO7zxWjKMYGCFXc3GrTIVGEoslnYUsqOeqJicVdDmEVmrWqa/iuVq5f5gEV4BTO4AJcuII63EIDPKDA4QVe4c16tt6tD+tz3rpm5TMnsCDr6xcNsJYx</latexit>

! Adaptive STDP rule: λ is time dependent

aji(t+ 1) = aji(t) + λ(t)
[
xi(t)xj(t+ 1)A xj(t)xi(t+ 1)

]
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Dynamic Memory – Input Driven

Mt = memory of network N at time t (past time window)

nt = number of attractors of N at time t

nmin,t = minimal nb of attractors remembered by N at time t

nmax,t = maximal nb of attractors remembered by N at time t

t
<latexit sha1_base64="mGvH1YY7A7g2extxOv+hapOWp6c=">AAAB/HicbVDLTgJBEOzFF+IL9ehlIph4IrvERI8kXjxilEcCGzI7DDBhdnYz02tCNvgHXvUHvBmv/ot3P8QB9iBgJZ1UqrrT3RXEUhh03W8nt7G5tb2T3y3s7R8cHhWPT5omSjTjDRbJSLcDargUijdQoOTtWHMaBpK3gvHtzG89cW1EpB5xEnM/pEMlBoJRtNJDGcu9YsmtuHOQdeJlpAQZ6r3iT7cfsSTkCpmkxnQ8N0Y/pRoFk3xa6CaGx5SN6ZB3LFU05MZP56dOyYVV+mQQaVsKyVz9O5HS0JhJGNjOkOLIrHoz8T+vk+Dgxk+FihPkii0WDRJJMCKzv0lfaM5QTiyhTAt7K2EjqilDm87SlkQJNFMbi7cawjppViueW/Huq6XaVRZQHs7gHC7Bg2uowR3UoQEMhvACr/DmPDvvzofzuWjNOdnMKSzB+foFfBiVUA==</latexit><latexit sha1_base64="mGvH1YY7A7g2extxOv+hapOWp6c=">AAAB/HicbVDLTgJBEOzFF+IL9ehlIph4IrvERI8kXjxilEcCGzI7DDBhdnYz02tCNvgHXvUHvBmv/ot3P8QB9iBgJZ1UqrrT3RXEUhh03W8nt7G5tb2T3y3s7R8cHhWPT5omSjTjDRbJSLcDargUijdQoOTtWHMaBpK3gvHtzG89cW1EpB5xEnM/pEMlBoJRtNJDGcu9YsmtuHOQdeJlpAQZ6r3iT7cfsSTkCpmkxnQ8N0Y/pRoFk3xa6CaGx5SN6ZB3LFU05MZP56dOyYVV+mQQaVsKyVz9O5HS0JhJGNjOkOLIrHoz8T+vk+Dgxk+FihPkii0WDRJJMCKzv0lfaM5QTiyhTAt7K2EjqilDm87SlkQJNFMbi7cawjppViueW/Huq6XaVRZQHs7gHC7Bg2uowR3UoQEMhvACr/DmPDvvzofzuWjNOdnMKSzB+foFfBiVUA==</latexit><latexit sha1_base64="mGvH1YY7A7g2extxOv+hapOWp6c=">AAAB/HicbVDLTgJBEOzFF+IL9ehlIph4IrvERI8kXjxilEcCGzI7DDBhdnYz02tCNvgHXvUHvBmv/ot3P8QB9iBgJZ1UqrrT3RXEUhh03W8nt7G5tb2T3y3s7R8cHhWPT5omSjTjDRbJSLcDargUijdQoOTtWHMaBpK3gvHtzG89cW1EpB5xEnM/pEMlBoJRtNJDGcu9YsmtuHOQdeJlpAQZ6r3iT7cfsSTkCpmkxnQ8N0Y/pRoFk3xa6CaGx5SN6ZB3LFU05MZP56dOyYVV+mQQaVsKyVz9O5HS0JhJGNjOkOLIrHoz8T+vk+Dgxk+FihPkii0WDRJJMCKzv0lfaM5QTiyhTAt7K2EjqilDm87SlkQJNFMbi7cawjppViueW/Huq6XaVRZQHs7gHC7Bg2uowR3UoQEMhvACr/DmPDvvzofzuWjNOdnMKSzB+foFfBiVUA==</latexit><latexit sha1_base64="mGvH1YY7A7g2extxOv+hapOWp6c=">AAAB/HicbVDLTgJBEOzFF+IL9ehlIph4IrvERI8kXjxilEcCGzI7DDBhdnYz02tCNvgHXvUHvBmv/ot3P8QB9iBgJZ1UqrrT3RXEUhh03W8nt7G5tb2T3y3s7R8cHhWPT5omSjTjDRbJSLcDargUijdQoOTtWHMaBpK3gvHtzG89cW1EpB5xEnM/pEMlBoJRtNJDGcu9YsmtuHOQdeJlpAQZ6r3iT7cfsSTkCpmkxnQ8N0Y/pRoFk3xa6CaGx5SN6ZB3LFU05MZP56dOyYVV+mQQaVsKyVz9O5HS0JhJGNjOkOLIrHoz8T+vk+Dgxk+FihPkii0WDRJJMCKzv0lfaM5QTiyhTAt7K2EjqilDm87SlkQJNFMbi7cawjppViueW/Huq6XaVRZQHs7gHC7Bg2uowR3UoQEMhvACr/DmPDvvzofzuWjNOdnMKSzB+foFfBiVUA==</latexit>

nb
of

at
tr
ac
to
rs

<latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit><latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit><latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit><latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit>

time
<latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit><latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit><latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit><latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit>

nmax,t
<latexit sha1_base64="pwnk5MRMD0M71oNDA1UdUxmwPYY=">AAACBXicbVDLSsNAFJ3UV62vqks3g63gQkpSBV0W3LisYB/QhDKZTtqhk0mYuRFLyNo/cKs/4E7c+h3u/RCnbRa29cCFwzn3ci7HjwXXYNvfVmFtfWNzq7hd2tnd2z8oHx61dZQoylo0EpHq+kQzwSVrAQfBurFiJPQF6/jj26nfeWRK80g+wCRmXkiGkgecEjCSW5X91A3J0wVk1X65YtfsGfAqcXJSQTma/fKPO4hoEjIJVBCte44dg5cSBZwKlpXcRLOY0DEZsp6hkoRMe+ns5wyfGWWAg0iZkYBn6t+LlIRaT0LfbIYERnrZm4r/eb0Eghsv5TJOgEk6DwoSgSHC0wLwgCtGQUwMIVRx8yumI6IIBVPTQkoiOejM1OIsl7BK2vWac1mr39crjau8oCI6QafoHDnoGjXQHWqiFqIoRi/oFb1Zz9a79WF9zlcLVn5zjBZgff0CjQ6ZQQ==</latexit>

nmin,t
<latexit sha1_base64="H4FnW7G0wt5JgRVqFH9kJ4KUh8U=">AAACBXicbVC7SgNBFJ31GeMramkzmAgWEnajoGXAxjKCeUB2CbOT2WTIzOwyc1cIS2r/wFZ/wE5s/Q57P8RJsoVJPHDhcM69nMsJE8ENuO63s7a+sbm1Xdgp7u7tHxyWjo5bJk41ZU0ai1h3QmKY4Io1gYNgnUQzIkPB2uHobuq3n5g2PFaPME5YIMlA8YhTAlbyK6qX+ZKrS5hUeqWyW3VnwKvEy0kZ5Wj0Sj9+P6apZAqoIMZ0PTeBICMaOBVsUvRTwxJCR2TAupYqIpkJstnPE3xulT6OYm1HAZ6pfy8yIo0Zy9BuSgJDs+xNxf+8bgrRbZBxlaTAFJ0HRanAEONpAbjPNaMgxpYQqrn9FdMh0YSCrWkhJVUczMTW4i2XsEpatap3Va091Mr167ygAjpFZ+gCeegG1dE9aqAmoihBL+gVvTnPzrvz4XzOV9ec/OYELcD5+gWJ4pk/</latexit>

nt
<latexit sha1_base64="F7hEMyax/99Q3BMthyH3wYXljsg=">AAAB/nicbVBNS8NAEJ3Ur1q/qh69BFvBU0mqoMeCF48VTFtoQ9lsN+3SzSbsToQSCv4Dr/oHvIlX/4p3f4jbNgfb+mDg8d4MM/OCRHCNjvNtFTY2t7Z3irulvf2Dw6Py8UlLx6mizKOxiFUnIJoJLpmHHAXrJIqRKBCsHYzvZn77iSnNY/mIk4T5ERlKHnJK0EheVfax2i9XnJozh71O3JxUIEezX/7pDWKaRkwiFUTrrusk6GdEIaeCTUu9VLOE0DEZsq6hkkRM+9n82Kl9YZSBHcbKlER7rv6dyEik9SQKTGdEcKRXvZn4n9dNMbz1My6TFJmki0VhKmyM7dnn9oArRlFMDCFUcXOrTUdEEYomn6UtqeSopyYWdzWEddKq19yrWv2hXmlc5wEV4QzO4RJcuIEG3EMTPKDA4QVe4c16tt6tD+tz0Vqw8plTWIL19QsO6JY1</latexit>

Mt
<latexit sha1_base64="zzaGpHA12iJmQSauPRX7EgtKTkk=">AAAB/nicbVBNS8NAEJ3Ur1q/qh69BFvBU0mqoMeCFy9CBdMW2lA22027dLMJuxOhhIL/wKv+AW/i1b/i3R/i9gOxrQ8GHu/NMDMvSATX6DhfVm5tfWNzK79d2Nnd2z8oHh41dJwqyjwai1i1AqKZ4JJ5yFGwVqIYiQLBmsHwZuI3H5nSPJYPOEqYH5G+5CGnBI3kle+6WO4WS07FmcL+Je4yKcEc9W7xu9OLaRoxiVQQrduuk6CfEYWcCjYudFLNEkKHpM/ahkoSMe1n02PH9plRenYYK1MS7an6dyIjkdajKDCdEcGBXvYm4n9eO8Xw2s+4TFJkks4WhamwMbYnn9s9rhhFMTKEUMXNrTYdEEUomnwWtqSSox6bWFZCWCWNasW9qFTvq6Xa5TygPJzAKZyDC1dQg1uogwcUODzDC7xaT9ab9W59zFpz1nzmGBZgff4A26CWFQ==</latexit>

t−Mt
<latexit sha1_base64="An6lZzTnogTWK9wdx3HVMPNTS8E=">AAACAnicbVDLSgNBEJz1GeMr6tHLYCJ4MexGQY8BL16ECOYhyRJmJ7PJkJnZZaZXCEtu/oFX/QFv4tUf8e6HOEn2YBILGoqqbrq7glhwA6777aysrq1vbOa28ts7u3v7hYPDhokSTVmdRiLSrYAYJrhideAgWCvWjMhAsGYwvJn4zSemDY/UA4xi5kvSVzzklICVHkuAz/FdF0rdQtEtu1PgZeJlpIgy1LqFn04voolkCqggxrQ9NwY/JRo4FWyc7ySGxYQOSZ+1LVVEMuOn04PH+NQqPRxG2pYCPFX/TqREGjOSge2UBAZm0ZuI/3ntBMJrP+UqToApOlsUJgJDhCff4x7XjIIYWUKo5vZWTAdEEwo2o7ktieJgxjYWbzGEZdKolL2LcuW+UqxeZgHl0DE6QWfIQ1eoim5RDdURRRK9oFf05jw7786H8zlrXXGymSM0B+frF9j1lx0=</latexit>
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Dynamic Memory – Input Driven

Mt = memory of network N at time t (past time window)

nt = number of attractors of N at time t

nmin,t = minimal nb of attractors remembered by N at time t

nmax,t = maximal nb of attractors remembered by N at time t

nb
of

at
tr
ac
to
rs

<latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit><latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit><latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit><latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit>

time
<latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit><latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit><latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit><latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit>

nt′
<latexit sha1_base64="i1DkL2TJEsJnswulOEPF6wcYp4M=">AAACAXicbVBNS8NAEJ34WetX1aOXYCt6KkkV9Fjw4rGC/YA2lM120y7dbMLuRCghJ/+BV/0D3sSrv8S7P8Rtm4NtfTDweG+GmXl+LLhGx/m21tY3Nre2CzvF3b39g8PS0XFLR4mirEkjEamOTzQTXLImchSsEytGQl+wtj++m/rtJ6Y0j+QjTmLmhWQoecApQSN1KrKf4kVW6ZfKTtWZwV4lbk7KkKPRL/30BhFNQiaRCqJ113Vi9FKikFPBsmIv0SwmdEyGrGuoJCHTXjq7N7PPjTKwg0iZkmjP1L8TKQm1noS+6QwJjvSyNxX/87oJBrdeymWcIJN0vihIhI2RPX3eHnDFKIqJIYQqbm616YgoQtFEtLAlkRx1ZmJxl0NYJa1a1b2q1h5q5fp1HlABTuEMLsGFG6jDPTSgCRQEvMArvFnP1rv1YX3OW9esfOYEFmB9/QJLopdy</latexit>

nmin,t′
<latexit sha1_base64="1C95qIuLQoZUu5tgjAGe1f8z95s=">AAACBnicbVC7SgNBFJ31GeMramkzmIgWEnajoGXAxjKCeUCyhNnJbDJkZnaduSuEJb1/YKs/YCe2/oa9H+Ik2cIkHrhwOOdezuUEseAGXPfbWVldW9/YzG3lt3d29/YLB4cNEyWasjqNRKRbATFMcMXqwEGwVqwZkYFgzWB4O/GbT0wbHqkHGMXMl6SveMgpASv5JdVNO5KrCzgbl7qFolt2p8DLxMtIEWWodQs/nV5EE8kUUEGMaXtuDH5KNHAq2DjfSQyLCR2SPmtbqohkxk+nT4/xqVV6OIy0HQV4qv69SIk0ZiQDuykJDMyiNxH/89oJhDd+ylWcAFN0FhQmAkOEJw3gHteMghhZQqjm9ldMB0QTCranuZREcTBjW4u3WMIyaVTK3mW5cl8pVq+ygnLoGJ2gc+Sha1RFd6iG6oiiR/SCXtGb8+y8Ox/O52x1xclujtAcnK9f8MKZcA==</latexit>

nmax,t′
<latexit sha1_base64="2mNAMsp6bH5BxhtvEKNR/EpRZRc=">AAACBnicbVDLSsNAFJ3UV62vqks3g63oQkpSBV0W3LisYB/QhjKZTtqhk0mcuRFLyN4/cKs/4E7c+hvu/RCnbRa29cCFwzn3ci7HiwTXYNvfVm5ldW19I79Z2Nre2d0r7h80dRgryho0FKFqe0QzwSVrAAfB2pFiJPAEa3mjm4nfemRK81DewzhibkAGkvucEjCSW5a9pBuQp3M4Tcu9Ysmu2FPgZeJkpIQy1HvFn24/pHHAJFBBtO44dgRuQhRwKlha6MaaRYSOyIB1DJUkYNpNpk+n+MQofeyHyowEPFX/XiQk0HoceGYzIDDUi95E/M/rxOBfuwmXUQxM0lmQHwsMIZ40gPtcMQpibAihiptfMR0SRSiYnuZSYslBp6YWZ7GEZdKsVpyLSvWuWqpdZgXl0RE6RmfIQVeohm5RHTUQRQ/oBb2iN+vZerc+rM/Zas7Kbg7RHKyvX/PwmXI=</latexit>

Mt′
<latexit sha1_base64="szgBmDBmqEPZ7T6f/zNEmYQyvpk=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BFvRU0mqoMeCFy9CBVsLbSib7aZdutmE3YlQQk7+A6/6B7yJV3+Jd3+I2w/Etj4YeLw3w8w8PxZco+N8WbmV1bX1jfxmYWt7Z3evuH/Q1FGiKGvQSESq5RPNBJesgRwFa8WKkdAX7MEfXo/9h0emNI/kPY5i5oWkL3nAKUEjtcq33RRPs3K3WHIqzgT2L3EXSQlmqHeL351eRJOQSaSCaN12nRi9lCjkVLCs0Ek0iwkdkj5rGypJyLSXTu7N7BOj9OwgUqYk2hP170RKQq1HoW86Q4IDveiNxf+8doLBlZdyGSfIJJ0uChJhY2SPn7d7XDGKYmQIoYqbW206IIpQNBHNbUkkR52ZWJZCWCbNasU9r1TvqqXaxSygPBzBMZyBC5dQgxuoQwMoCHiGF3i1nqw36936mLbmrNnMIczB+vwBGAaXUg==</latexit>

t′
<latexit sha1_base64="6lX+LnD/sa1NqeQgxrAT6cJoXT4=">AAAB/XicbVBNS8NAEJ34WetX1aOXYCt6KkkV9Fjw4rGC/YA2lM120y7dbMLuRCih+A+86h/wJl79Ld79IW7aHGzrg4HHezPMzPNjwTU6zre1tr6xubVd2Cnu7u0fHJaOjls6ShRlTRqJSHV8opngkjWRo2CdWDES+oK1/fFd5refmNI8ko84iZkXkqHkAacEM6mCF5V+qexUnRnsVeLmpAw5Gv3ST28Q0SRkEqkgWnddJ0YvJQo5FWxa7CWaxYSOyZB1DZUkZNpLZ7dO7XOjDOwgUqYk2jP170RKQq0noW86Q4Ijvexl4n9eN8Hg1ku5jBNkks4XBYmwMbKzx+0BV4yimBhCqOLmVpuOiCIUTTwLWxLJUU9NLO5yCKukVau6V9XaQ61cv84DKsApnMEluHADdbiHBjSBwghe4BXerGfr3fqwPueta1Y+cwILsL5+AeD5lYU=</latexit>

t′ −Mt′
<latexit sha1_base64="MYO8DxlstbNZ9lqp94kF6umvsjE=">AAACBnicbVDLSsNAFJ3UV62vqks3g63UjSWpgi4LbtwIFawttKFMppN26GQSZ26EErL3D9zqD7gTt/6Gez/EaZuFbT1w4XDOvZzL8SLBNdj2t5VbWV1b38hvFra2d3b3ivsHDzqMFWVNGopQtT2imeCSNYGDYO1IMRJ4grW80fXEbz0xpXko72EcMTcgA8l9TgkYyS1DBZ/h214ClbTcK5bsqj0FXiZORkooQ6NX/On2QxoHTAIVROuOY0fgJkQBp4KlhW6sWUToiAxYx1BJAqbdZPp0ik+M0sd+qMxIwFP170VCAq3HgWc2AwJDvehNxP+8Tgz+lZtwGcXAJJ0F+bHAEOJJA7jPFaMgxoYQqrj5FdMhUYSC6WkuJZYcdGpqcRZLWCYPtapzXq3d1Ur1i6ygPDpCx+gUOegS1dENaqAmougRvaBX9GY9W+/Wh/U5W81Z2c0hmoP19Qt9GpiL</latexit>
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Introduction Boolean NNs BGT Network Results Conclusion

Dynamic Memory – Input Driven

Mt = memory of network N at time t (past time window)

nt = number of attractors of N at time t

nmin,t = minimal nb of attractors remembered by N at time t

nmax,t = maximal nb of attractors remembered by N at time t

nb
of

at
tr
ac
to
rs

<latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit><latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit><latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit><latexit sha1_base64="JLlY4rbtdlu0ZdJ+DlgYkIX3t9U=">AAACC3icbZBLSgNBEIZrfMb4GnXppjEIrsJMNroMuHEZwTwgCaGn05M06ekeumsCIeQI3sCtXsCduPUQ7j2IPUkWJvGHgp+/qqjii1IpLAbBt7e1vbO7t184KB4eHZ+c+mfnDaszw3idaalNK6KWS6F4HQVK3koNp0kkeTMa3ef95pgbK7R6wknKuwkdKBELRtFFPd9XEdExoYiGMtTG9vxSUA7mIpsmXJoSLFXr+T+dvmZZwhUySa1th0GK3Sk1KJjks2InszylbEQHvO2sogm33en88xm5dkmfxNq4Ukjm6d+NKU2snSSRm0woDu16Lw//67UzjO+6U6HSDLlii0NxJglqkmMgfWE4QzlxhjIj3K+EDWnOwMFauZIpgXbmsITrEDZNo1IOg3L4WClVgyWgAlzCFdxACLdQhQeoQR0YjOEFXuHNe/bevQ/vczG65S13LmBF3tcvoP+bbw==</latexit>

time
<latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit><latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit><latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit><latexit sha1_base64="gj8LBnABrJaSbVQRcsDTYEJMeXs=">AAAB/XicbVBNS8NAEN3Ur1q/qh69LBbBU0l60WPBi8cK9gPaUDbbSbt0swm7E6GE4j/wqn/Am3j1t3j3h7hNc7CtDwYe780wMy9IpDDout9OaWt7Z3evvF85ODw6PqmennVMnGoObR7LWPcCZkAKBW0UKKGXaGBRIKEbTO8WfvcJtBGxesRZAn7ExkqEgjPMJRHBsFpz624Oukm8gtRIgdaw+jMYxTyNQCGXzJi+5yboZ0yj4BLmlUFqIGF8ysbQt1SxCIyf5bfO6ZVVRjSMtS2FNFf/TmQsMmYWBbYzYjgx695C/M/rpxje+plQSYqg+HJRmEqKMV08TkdCA0c5s4RxLeytlE+YZhxtPCtbUiXQzG0s3noIm6TTqHtu3Xto1JpuEVCZXJBLck08ckOa5J60SJtwMiEv5JW8Oc/Ou/PhfC5bS04xc05W4Hz9AiM9lkk=</latexit>Mt′

<latexit sha1_base64="szgBmDBmqEPZ7T6f/zNEmYQyvpk=">AAACAXicbVBNS8NAEJ3Ur1q/qh69BFvRU0mqoMeCFy9CBVsLbSib7aZdutmE3YlQQk7+A6/6B7yJV3+Jd3+I2w/Etj4YeLw3w8w8PxZco+N8WbmV1bX1jfxmYWt7Z3evuH/Q1FGiKGvQSESq5RPNBJesgRwFa8WKkdAX7MEfXo/9h0emNI/kPY5i5oWkL3nAKUEjtcq33RRPs3K3WHIqzgT2L3EXSQlmqHeL351eRJOQSaSCaN12nRi9lCjkVLCs0Ek0iwkdkj5rGypJyLSXTu7N7BOj9OwgUqYk2hP170RKQq1HoW86Q4IDveiNxf+8doLBlZdyGSfIJJ0uChJhY2SPn7d7XDGKYmQIoYqbW206IIpQNBHNbUkkR52ZWJZCWCbNasU9r1TvqqXaxSygPBzBMZyBC5dQgxuoQwMoCHiGF3i1nqw36936mLbmrNnMIczB+vwBGAaXUg==</latexit>

t′
<latexit sha1_base64="6lX+LnD/sa1NqeQgxrAT6cJoXT4=">AAAB/XicbVBNS8NAEJ34WetX1aOXYCt6KkkV9Fjw4rGC/YA2lM120y7dbMLuRCih+A+86h/wJl79Ld79IW7aHGzrg4HHezPMzPNjwTU6zre1tr6xubVd2Cnu7u0fHJaOjls6ShRlTRqJSHV8opngkjWRo2CdWDES+oK1/fFd5refmNI8ko84iZkXkqHkAacEM6mCF5V+qexUnRnsVeLmpAw5Gv3ST28Q0SRkEqkgWnddJ0YvJQo5FWxa7CWaxYSOyZB1DZUkZNpLZ7dO7XOjDOwgUqYk2jP170RKQq0noW86Q4Ijvexl4n9eN8Hg1ku5jBNkks4XBYmwMbKzx+0BV4yimBhCqOLmVpuOiCIUTTwLWxLJUU9NLO5yCKukVau6V9XaQ61cv84DKsApnMEluHADdbiHBjSBwghe4BXerGfr3fqwPueta1Y+cwILsL5+AeD5lYU=</latexit>

t′ −Mt′
<latexit sha1_base64="MYO8DxlstbNZ9lqp94kF6umvsjE=">AAACBnicbVDLSsNAFJ3UV62vqks3g63UjSWpgi4LbtwIFawttKFMppN26GQSZ26EErL3D9zqD7gTt/6Gez/EaZuFbT1w4XDOvZzL8SLBNdj2t5VbWV1b38hvFra2d3b3ivsHDzqMFWVNGopQtT2imeCSNYGDYO1IMRJ4grW80fXEbz0xpXko72EcMTcgA8l9TgkYyS1DBZ/h214ClbTcK5bsqj0FXiZORkooQ6NX/On2QxoHTAIVROuOY0fgJkQBp4KlhW6sWUToiAxYx1BJAqbdZPp0ik+M0sd+qMxIwFP170VCAq3HgWc2AwJDvehNxP+8Tgz+lZtwGcXAJJ0F+bHAEOJJA7jPFaMgxoYQqrj5FdMhUYSC6WkuJZYcdGpqcRZLWCYPtapzXq3d1Ur1i6ygPDpCx+gUOegS1dENaqAmougRvaBX9GY9W+/Wh/U5W81Z2c0hmoP19Qt9GpiL</latexit>

M0 = 0

Mt+1 =

⎧
⎪⎨

⎪⎩

Mt +K if the input trigger pattern

is detected at time t

max(Mt − 1, 0) otherwise
<latexit sha1_base64="/O+/9OSzT+mmLCLoKb0TDqUjyDA="></latexit>
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Adaptive STDP Rule: learning rate
! The learning rate λ(t) depends on the current, min and max

number of attractors seen during the last Mt time steps.

λ(t) =

⎧
⎨

⎩
λmax +

(nt − nmin,t)(λmin − λmax)
nmax .t − nmin,t

if nmin,t ̸= nmax,t

λmax otherwise

λmax
<latexit sha1_base64="L5PbQ5nDTIqv6cVijE8irFxrEBM=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMpu3QmUmYh1hC/sA/cKs/4E7c+hPu/RCnbRbaeuDC4ZxzuZcTpYwq7XlfTmljc2t7p7xb2ds/OKy6R8ddlRiJSQcnLJH9CCnCqCAdTTUj/VQSxCNGetH0Zu73HohUNBH3epaSgKOxoCOKkbZS6FbrQ2bTMQozjh7zeujWvIa3AFwnfkFqoEA7dL+HcYINJ0JjhpQa+F6qgwxJTTEjeWVoFEkRnqIxGVgqECcqyBaP5/DcKjEcJdKO0HCh/t7IEFdqxiOb5EhP1Ko3F//zBkaProOMitRoIvDy0MgwqBM4bwHGVBKs2cwShCW1v0I8QRJhbbv6c8UIqlVua/FXS1gn3WbD9xr+XbPWuiwKKoNTcAYugA+uQAvcgjboAAwMeAYv4NV5ct6cd+djGS05xc4J+APn8wedFJrf</latexit><latexit sha1_base64="L5PbQ5nDTIqv6cVijE8irFxrEBM=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMpu3QmUmYh1hC/sA/cKs/4E7c+hPu/RCnbRbaeuDC4ZxzuZcTpYwq7XlfTmljc2t7p7xb2ds/OKy6R8ddlRiJSQcnLJH9CCnCqCAdTTUj/VQSxCNGetH0Zu73HohUNBH3epaSgKOxoCOKkbZS6FbrQ2bTMQozjh7zeujWvIa3AFwnfkFqoEA7dL+HcYINJ0JjhpQa+F6qgwxJTTEjeWVoFEkRnqIxGVgqECcqyBaP5/DcKjEcJdKO0HCh/t7IEFdqxiOb5EhP1Ko3F//zBkaProOMitRoIvDy0MgwqBM4bwHGVBKs2cwShCW1v0I8QRJhbbv6c8UIqlVua/FXS1gn3WbD9xr+XbPWuiwKKoNTcAYugA+uQAvcgjboAAwMeAYv4NV5ct6cd+djGS05xc4J+APn8wedFJrf</latexit><latexit sha1_base64="L5PbQ5nDTIqv6cVijE8irFxrEBM=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMpu3QmUmYh1hC/sA/cKs/4E7c+hPu/RCnbRbaeuDC4ZxzuZcTpYwq7XlfTmljc2t7p7xb2ds/OKy6R8ddlRiJSQcnLJH9CCnCqCAdTTUj/VQSxCNGetH0Zu73HohUNBH3epaSgKOxoCOKkbZS6FbrQ2bTMQozjh7zeujWvIa3AFwnfkFqoEA7dL+HcYINJ0JjhpQa+F6qgwxJTTEjeWVoFEkRnqIxGVgqECcqyBaP5/DcKjEcJdKO0HCh/t7IEFdqxiOb5EhP1Ko3F//zBkaProOMitRoIvDy0MgwqBM4bwHGVBKs2cwShCW1v0I8QRJhbbv6c8UIqlVua/FXS1gn3WbD9xr+XbPWuiwKKoNTcAYugA+uQAvcgjboAAwMeAYv4NV5ct6cd+djGS05xc4J+APn8wedFJrf</latexit><latexit sha1_base64="L5PbQ5nDTIqv6cVijE8irFxrEBM=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMpu3QmUmYh1hC/sA/cKs/4E7c+hPu/RCnbRbaeuDC4ZxzuZcTpYwq7XlfTmljc2t7p7xb2ds/OKy6R8ddlRiJSQcnLJH9CCnCqCAdTTUj/VQSxCNGetH0Zu73HohUNBH3epaSgKOxoCOKkbZS6FbrQ2bTMQozjh7zeujWvIa3AFwnfkFqoEA7dL+HcYINJ0JjhpQa+F6qgwxJTTEjeWVoFEkRnqIxGVgqECcqyBaP5/DcKjEcJdKO0HCh/t7IEFdqxiOb5EhP1Ko3F//zBkaProOMitRoIvDy0MgwqBM4bwHGVBKs2cwShCW1v0I8QRJhbbv6c8UIqlVua/FXS1gn3WbD9xr+XbPWuiwKKoNTcAYugA+uQAvcgjboAAwMeAYv4NV5ct6cd+djGS05xc4J+APn8wedFJrf</latexit>

λmin
<latexit sha1_base64="h3r6RayfN12YLWkIJYJLovMZuqY=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMJu3QmUmYh1BC/8A/cKs/4E7c+hPu/RCnbRa29cCFwznnci8nyhhV2vO+ndLW9s7uXnm/cnB4dFx1T067KjUSkw5OWSr7EVKEUUE6mmpG+pkkiEeM9KLJ3dzvPRGpaCoe9TQjAUcjQROKkbZS6FbrQ2bTMQpzTsWsHro1r+EtADeJX5AaKNAO3Z9hnGLDidCYIaUGvpfpIEdSU8zIrDI0imQIT9CIDCwViBMV5IvHZ/DSKjFMUmlHaLhQ/27kiCs15ZFNcqTHat2bi/95A6OT2yCnIjOaCLw8lBgGdQrnLcCYSoI1m1qCsKT2V4jHSCKsbVcrV4ygWs1sLf56CZuk22z4XsN/aNZa10VBZXAOLsAV8MENaIF70AYdgIEBL+AVvDnPzrvz4XwuoyWn2DkDK3C+fgGZ7Jrd</latexit><latexit sha1_base64="h3r6RayfN12YLWkIJYJLovMZuqY=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMJu3QmUmYh1BC/8A/cKs/4E7c+hPu/RCnbRa29cCFwznnci8nyhhV2vO+ndLW9s7uXnm/cnB4dFx1T067KjUSkw5OWSr7EVKEUUE6mmpG+pkkiEeM9KLJ3dzvPRGpaCoe9TQjAUcjQROKkbZS6FbrQ2bTMQpzTsWsHro1r+EtADeJX5AaKNAO3Z9hnGLDidCYIaUGvpfpIEdSU8zIrDI0imQIT9CIDCwViBMV5IvHZ/DSKjFMUmlHaLhQ/27kiCs15ZFNcqTHat2bi/95A6OT2yCnIjOaCLw8lBgGdQrnLcCYSoI1m1qCsKT2V4jHSCKsbVcrV4ygWs1sLf56CZuk22z4XsN/aNZa10VBZXAOLsAV8MENaIF70AYdgIEBL+AVvDnPzrvz4XwuoyWn2DkDK3C+fgGZ7Jrd</latexit><latexit sha1_base64="h3r6RayfN12YLWkIJYJLovMZuqY=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMJu3QmUmYh1BC/8A/cKs/4E7c+hPu/RCnbRa29cCFwznnci8nyhhV2vO+ndLW9s7uXnm/cnB4dFx1T067KjUSkw5OWSr7EVKEUUE6mmpG+pkkiEeM9KLJ3dzvPRGpaCoe9TQjAUcjQROKkbZS6FbrQ2bTMQpzTsWsHro1r+EtADeJX5AaKNAO3Z9hnGLDidCYIaUGvpfpIEdSU8zIrDI0imQIT9CIDCwViBMV5IvHZ/DSKjFMUmlHaLhQ/27kiCs15ZFNcqTHat2bi/95A6OT2yCnIjOaCLw8lBgGdQrnLcCYSoI1m1qCsKT2V4jHSCKsbVcrV4ygWs1sLf56CZuk22z4XsN/aNZa10VBZXAOLsAV8MENaIF70AYdgIEBL+AVvDnPzrvz4XwuoyWn2DkDK3C+fgGZ7Jrd</latexit><latexit sha1_base64="h3r6RayfN12YLWkIJYJLovMZuqY=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMJu3QmUmYh1BC/8A/cKs/4E7c+hPu/RCnbRa29cCFwznnci8nyhhV2vO+ndLW9s7uXnm/cnB4dFx1T067KjUSkw5OWSr7EVKEUUE6mmpG+pkkiEeM9KLJ3dzvPRGpaCoe9TQjAUcjQROKkbZS6FbrQ2bTMQpzTsWsHro1r+EtADeJX5AaKNAO3Z9hnGLDidCYIaUGvpfpIEdSU8zIrDI0imQIT9CIDCwViBMV5IvHZ/DSKjFMUmlHaLhQ/27kiCs15ZFNcqTHat2bi/95A6OT2yCnIjOaCLw8lBgGdQrnLcCYSoI1m1qCsKT2V4jHSCKsbVcrV4ygWs1sLf56CZuk22z4XsN/aNZa10VBZXAOLsAV8MENaIF70AYdgIEBL+AVvDnPzrvz4XwuoyWn2DkDK3C+fgGZ7Jrd</latexit>

λ(t)
<latexit sha1_base64="DcSrdUeq+qtJpZRdx28O4PoNhtw=">AAACGHicbVC7SgNBFJ2Nrxhfq5YiLCZCbMJuELQM2FhGMA9IQpidvUmGzM4uM3fFsKTyL/wDW/0BO7G1s/dDnDwKk3hg4HDuPfcMx48F1+i631ZmbX1jcyu7ndvZ3ds/sA+P6jpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PCHN5N54wGU5pG8x1EMnZD2Je9xRtFIXfu0jfCI0zupgmCcFtrCuANaxIvCuGvn3ZI7hbNKvDnJkzmqXfunHUQsCUEiE1TrlufG2EmpQs4EjHPtRENM2ZD2oWWopCHoTjqNHzvnRgmcXqTMk+hM1b+OlIZaj0LfbIYUB3p5NhH/m7US7F13Ui7jBEGyWVAvEQ5GzqQTJ+AKGIqRIZQpbv7qsAFVlKFpbiElkRz1pBZvuYRVUi+XPLfk3ZXzlct5QVlyQs5IkXjkilTILamSGmHkibyQV/JmPVvv1of1OVvNWHPPMVmA9fUL/xag/g==</latexit><latexit sha1_base64="DcSrdUeq+qtJpZRdx28O4PoNhtw=">AAACGHicbVC7SgNBFJ2Nrxhfq5YiLCZCbMJuELQM2FhGMA9IQpidvUmGzM4uM3fFsKTyL/wDW/0BO7G1s/dDnDwKk3hg4HDuPfcMx48F1+i631ZmbX1jcyu7ndvZ3ds/sA+P6jpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PCHN5N54wGU5pG8x1EMnZD2Je9xRtFIXfu0jfCI0zupgmCcFtrCuANaxIvCuGvn3ZI7hbNKvDnJkzmqXfunHUQsCUEiE1TrlufG2EmpQs4EjHPtRENM2ZD2oWWopCHoTjqNHzvnRgmcXqTMk+hM1b+OlIZaj0LfbIYUB3p5NhH/m7US7F13Ui7jBEGyWVAvEQ5GzqQTJ+AKGIqRIZQpbv7qsAFVlKFpbiElkRz1pBZvuYRVUi+XPLfk3ZXzlct5QVlyQs5IkXjkilTILamSGmHkibyQV/JmPVvv1of1OVvNWHPPMVmA9fUL/xag/g==</latexit><latexit sha1_base64="DcSrdUeq+qtJpZRdx28O4PoNhtw=">AAACGHicbVC7SgNBFJ2Nrxhfq5YiLCZCbMJuELQM2FhGMA9IQpidvUmGzM4uM3fFsKTyL/wDW/0BO7G1s/dDnDwKk3hg4HDuPfcMx48F1+i631ZmbX1jcyu7ndvZ3ds/sA+P6jpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PCHN5N54wGU5pG8x1EMnZD2Je9xRtFIXfu0jfCI0zupgmCcFtrCuANaxIvCuGvn3ZI7hbNKvDnJkzmqXfunHUQsCUEiE1TrlufG2EmpQs4EjHPtRENM2ZD2oWWopCHoTjqNHzvnRgmcXqTMk+hM1b+OlIZaj0LfbIYUB3p5NhH/m7US7F13Ui7jBEGyWVAvEQ5GzqQTJ+AKGIqRIZQpbv7qsAFVlKFpbiElkRz1pBZvuYRVUi+XPLfk3ZXzlct5QVlyQs5IkXjkilTILamSGmHkibyQV/JmPVvv1of1OVvNWHPPMVmA9fUL/xag/g==</latexit><latexit sha1_base64="DcSrdUeq+qtJpZRdx28O4PoNhtw=">AAACGHicbVC7SgNBFJ2Nrxhfq5YiLCZCbMJuELQM2FhGMA9IQpidvUmGzM4uM3fFsKTyL/wDW/0BO7G1s/dDnDwKk3hg4HDuPfcMx48F1+i631ZmbX1jcyu7ndvZ3ds/sA+P6jpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PCHN5N54wGU5pG8x1EMnZD2Je9xRtFIXfu0jfCI0zupgmCcFtrCuANaxIvCuGvn3ZI7hbNKvDnJkzmqXfunHUQsCUEiE1TrlufG2EmpQs4EjHPtRENM2ZD2oWWopCHoTjqNHzvnRgmcXqTMk+hM1b+OlIZaj0LfbIYUB3p5NhH/m7US7F13Ui7jBEGyWVAvEQ5GzqQTJ+AKGIqRIZQpbv7qsAFVlKFpbiElkRz1pBZvuYRVUi+XPLfk3ZXzlct5QVlyQs5IkXjkilTILamSGmHkibyQV/JmPVvv1of1OVvNWHPPMVmA9fUL/xag/g==</latexit>

nmin,t
<latexit sha1_base64="H4FnW7G0wt5JgRVqFH9kJ4KUh8U=">AAACBXicbVC7SgNBFJ31GeMramkzmAgWEnajoGXAxjKCeUB2CbOT2WTIzOwyc1cIS2r/wFZ/wE5s/Q57P8RJsoVJPHDhcM69nMsJE8ENuO63s7a+sbm1Xdgp7u7tHxyWjo5bJk41ZU0ai1h3QmKY4Io1gYNgnUQzIkPB2uHobuq3n5g2PFaPME5YIMlA8YhTAlbyK6qX+ZKrS5hUeqWyW3VnwKvEy0kZ5Wj0Sj9+P6apZAqoIMZ0PTeBICMaOBVsUvRTwxJCR2TAupYqIpkJstnPE3xulT6OYm1HAZ6pfy8yIo0Zy9BuSgJDs+xNxf+8bgrRbZBxlaTAFJ0HRanAEONpAbjPNaMgxpYQqrn9FdMh0YSCrWkhJVUczMTW4i2XsEpatap3Va091Mr167ygAjpFZ+gCeegG1dE9aqAmoihBL+gVvTnPzrvz4XzOV9ec/OYELcD5+gWJ4pk/</latexit>

nt
<latexit sha1_base64="F7hEMyax/99Q3BMthyH3wYXljsg=">AAAB/nicbVBNS8NAEJ3Ur1q/qh69BFvBU0mqoMeCF48VTFtoQ9lsN+3SzSbsToQSCv4Dr/oHvIlX/4p3f4jbNgfb+mDg8d4MM/OCRHCNjvNtFTY2t7Z3irulvf2Dw6Py8UlLx6mizKOxiFUnIJoJLpmHHAXrJIqRKBCsHYzvZn77iSnNY/mIk4T5ERlKHnJK0EheVfax2i9XnJozh71O3JxUIEezX/7pDWKaRkwiFUTrrusk6GdEIaeCTUu9VLOE0DEZsq6hkkRM+9n82Kl9YZSBHcbKlER7rv6dyEik9SQKTGdEcKRXvZn4n9dNMbz1My6TFJmki0VhKmyM7dnn9oArRlFMDCFUcXOrTUdEEYomn6UtqeSopyYWdzWEddKq19yrWv2hXmlc5wEV4QzO4RJcuIEG3EMTPKDA4QVe4c16tt6tD+tz0Vqw8plTWIL19QsO6JY1</latexit>

nmax,t
<latexit sha1_base64="pwnk5MRMD0M71oNDA1UdUxmwPYY=">AAACBXicbVDLSsNAFJ3UV62vqks3g63gQkpSBV0W3LisYB/QhDKZTtqhk0mYuRFLyNo/cKs/4E7c+h3u/RCnbRa29cCFwzn3ci7HjwXXYNvfVmFtfWNzq7hd2tnd2z8oHx61dZQoylo0EpHq+kQzwSVrAQfBurFiJPQF6/jj26nfeWRK80g+wCRmXkiGkgecEjCSW5X91A3J0wVk1X65YtfsGfAqcXJSQTma/fKPO4hoEjIJVBCte44dg5cSBZwKlpXcRLOY0DEZsp6hkoRMe+ns5wyfGWWAg0iZkYBn6t+LlIRaT0LfbIYERnrZm4r/eb0Eghsv5TJOgEk6DwoSgSHC0wLwgCtGQUwMIVRx8yumI6IIBVPTQkoiOejM1OIsl7BK2vWac1mr39crjau8oCI6QafoHDnoGjXQHWqiFqIoRi/oFb1Zz9a79WF9zlcLVn5zjBZgff0CjQ6ZQQ==</latexit>
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Adaptive STDP Rule: learning rate
! The learning rate λ(t) depends on the current, min and max

number of attractors seen during the last Mt time steps.

λ(t) =

⎧
⎨

⎩
λmax +

(nt − nmin,t)(λmin − λmax)
nmax .t − nmin,t

if nmin,t ̸= nmax,t

λmax otherwise

λmax
<latexit sha1_base64="L5PbQ5nDTIqv6cVijE8irFxrEBM=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMpu3QmUmYh1hC/sA/cKs/4E7c+hPu/RCnbRbaeuDC4ZxzuZcTpYwq7XlfTmljc2t7p7xb2ds/OKy6R8ddlRiJSQcnLJH9CCnCqCAdTTUj/VQSxCNGetH0Zu73HohUNBH3epaSgKOxoCOKkbZS6FbrQ2bTMQozjh7zeujWvIa3AFwnfkFqoEA7dL+HcYINJ0JjhpQa+F6qgwxJTTEjeWVoFEkRnqIxGVgqECcqyBaP5/DcKjEcJdKO0HCh/t7IEFdqxiOb5EhP1Ko3F//zBkaProOMitRoIvDy0MgwqBM4bwHGVBKs2cwShCW1v0I8QRJhbbv6c8UIqlVua/FXS1gn3WbD9xr+XbPWuiwKKoNTcAYugA+uQAvcgjboAAwMeAYv4NV5ct6cd+djGS05xc4J+APn8wedFJrf</latexit><latexit sha1_base64="L5PbQ5nDTIqv6cVijE8irFxrEBM=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMpu3QmUmYh1hC/sA/cKs/4E7c+hPu/RCnbRbaeuDC4ZxzuZcTpYwq7XlfTmljc2t7p7xb2ds/OKy6R8ddlRiJSQcnLJH9CCnCqCAdTTUj/VQSxCNGetH0Zu73HohUNBH3epaSgKOxoCOKkbZS6FbrQ2bTMQozjh7zeujWvIa3AFwnfkFqoEA7dL+HcYINJ0JjhpQa+F6qgwxJTTEjeWVoFEkRnqIxGVgqECcqyBaP5/DcKjEcJdKO0HCh/t7IEFdqxiOb5EhP1Ko3F//zBkaProOMitRoIvDy0MgwqBM4bwHGVBKs2cwShCW1v0I8QRJhbbv6c8UIqlVua/FXS1gn3WbD9xr+XbPWuiwKKoNTcAYugA+uQAvcgjboAAwMeAYv4NV5ct6cd+djGS05xc4J+APn8wedFJrf</latexit><latexit sha1_base64="L5PbQ5nDTIqv6cVijE8irFxrEBM=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMpu3QmUmYh1hC/sA/cKs/4E7c+hPu/RCnbRbaeuDC4ZxzuZcTpYwq7XlfTmljc2t7p7xb2ds/OKy6R8ddlRiJSQcnLJH9CCnCqCAdTTUj/VQSxCNGetH0Zu73HohUNBH3epaSgKOxoCOKkbZS6FbrQ2bTMQozjh7zeujWvIa3AFwnfkFqoEA7dL+HcYINJ0JjhpQa+F6qgwxJTTEjeWVoFEkRnqIxGVgqECcqyBaP5/DcKjEcJdKO0HCh/t7IEFdqxiOb5EhP1Ko3F//zBkaProOMitRoIvDy0MgwqBM4bwHGVBKs2cwShCW1v0I8QRJhbbv6c8UIqlVua/FXS1gn3WbD9xr+XbPWuiwKKoNTcAYugA+uQAvcgjboAAwMeAYv4NV5ct6cd+djGS05xc4J+APn8wedFJrf</latexit><latexit sha1_base64="L5PbQ5nDTIqv6cVijE8irFxrEBM=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMpu3QmUmYh1hC/sA/cKs/4E7c+hPu/RCnbRbaeuDC4ZxzuZcTpYwq7XlfTmljc2t7p7xb2ds/OKy6R8ddlRiJSQcnLJH9CCnCqCAdTTUj/VQSxCNGetH0Zu73HohUNBH3epaSgKOxoCOKkbZS6FbrQ2bTMQozjh7zeujWvIa3AFwnfkFqoEA7dL+HcYINJ0JjhpQa+F6qgwxJTTEjeWVoFEkRnqIxGVgqECcqyBaP5/DcKjEcJdKO0HCh/t7IEFdqxiOb5EhP1Ko3F//zBkaProOMitRoIvDy0MgwqBM4bwHGVBKs2cwShCW1v0I8QRJhbbv6c8UIqlVua/FXS1gn3WbD9xr+XbPWuiwKKoNTcAYugA+uQAvcgjboAAwMeAYv4NV5ct6cd+djGS05xc4J+APn8wedFJrf</latexit>

λmin
<latexit sha1_base64="h3r6RayfN12YLWkIJYJLovMZuqY=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMJu3QmUmYh1BC/8A/cKs/4E7c+hPu/RCnbRa29cCFwznnci8nyhhV2vO+ndLW9s7uXnm/cnB4dFx1T067KjUSkw5OWSr7EVKEUUE6mmpG+pkkiEeM9KLJ3dzvPRGpaCoe9TQjAUcjQROKkbZS6FbrQ2bTMQpzTsWsHro1r+EtADeJX5AaKNAO3Z9hnGLDidCYIaUGvpfpIEdSU8zIrDI0imQIT9CIDCwViBMV5IvHZ/DSKjFMUmlHaLhQ/27kiCs15ZFNcqTHat2bi/95A6OT2yCnIjOaCLw8lBgGdQrnLcCYSoI1m1qCsKT2V4jHSCKsbVcrV4ygWs1sLf56CZuk22z4XsN/aNZa10VBZXAOLsAV8MENaIF70AYdgIEBL+AVvDnPzrvz4XwuoyWn2DkDK3C+fgGZ7Jrd</latexit><latexit sha1_base64="h3r6RayfN12YLWkIJYJLovMZuqY=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMJu3QmUmYh1BC/8A/cKs/4E7c+hPu/RCnbRa29cCFwznnci8nyhhV2vO+ndLW9s7uXnm/cnB4dFx1T067KjUSkw5OWSr7EVKEUUE6mmpG+pkkiEeM9KLJ3dzvPRGpaCoe9TQjAUcjQROKkbZS6FbrQ2bTMQpzTsWsHro1r+EtADeJX5AaKNAO3Z9hnGLDidCYIaUGvpfpIEdSU8zIrDI0imQIT9CIDCwViBMV5IvHZ/DSKjFMUmlHaLhQ/27kiCs15ZFNcqTHat2bi/95A6OT2yCnIjOaCLw8lBgGdQrnLcCYSoI1m1qCsKT2V4jHSCKsbVcrV4ygWs1sLf56CZuk22z4XsN/aNZa10VBZXAOLsAV8MENaIF70AYdgIEBL+AVvDnPzrvz4XwuoyWn2DkDK3C+fgGZ7Jrd</latexit><latexit sha1_base64="h3r6RayfN12YLWkIJYJLovMZuqY=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMJu3QmUmYh1BC/8A/cKs/4E7c+hPu/RCnbRa29cCFwznnci8nyhhV2vO+ndLW9s7uXnm/cnB4dFx1T067KjUSkw5OWSr7EVKEUUE6mmpG+pkkiEeM9KLJ3dzvPRGpaCoe9TQjAUcjQROKkbZS6FbrQ2bTMQpzTsWsHro1r+EtADeJX5AaKNAO3Z9hnGLDidCYIaUGvpfpIEdSU8zIrDI0imQIT9CIDCwViBMV5IvHZ/DSKjFMUmlHaLhQ/27kiCs15ZFNcqTHat2bi/95A6OT2yCnIjOaCLw8lBgGdQrnLcCYSoI1m1qCsKT2V4jHSCKsbVcrV4ygWs1sLf56CZuk22z4XsN/aNZa10VBZXAOLsAV8MENaIF70AYdgIEBL+AVvDnPzrvz4XwuoyWn2DkDK3C+fgGZ7Jrd</latexit><latexit sha1_base64="h3r6RayfN12YLWkIJYJLovMZuqY=">AAACCnicbVDLSsNAFJ3UV62PRl26GWwFVyUpgi4LblxWsA9oQ5hMJu3QmUmYh1BC/8A/cKs/4E7c+hPu/RCnbRa29cCFwznnci8nyhhV2vO+ndLW9s7uXnm/cnB4dFx1T067KjUSkw5OWSr7EVKEUUE6mmpG+pkkiEeM9KLJ3dzvPRGpaCoe9TQjAUcjQROKkbZS6FbrQ2bTMQpzTsWsHro1r+EtADeJX5AaKNAO3Z9hnGLDidCYIaUGvpfpIEdSU8zIrDI0imQIT9CIDCwViBMV5IvHZ/DSKjFMUmlHaLhQ/27kiCs15ZFNcqTHat2bi/95A6OT2yCnIjOaCLw8lBgGdQrnLcCYSoI1m1qCsKT2V4jHSCKsbVcrV4ygWs1sLf56CZuk22z4XsN/aNZa10VBZXAOLsAV8MENaIF70AYdgIEBL+AVvDnPzrvz4XwuoyWn2DkDK3C+fgGZ7Jrd</latexit>

λ(t)
<latexit sha1_base64="DcSrdUeq+qtJpZRdx28O4PoNhtw=">AAACGHicbVC7SgNBFJ2Nrxhfq5YiLCZCbMJuELQM2FhGMA9IQpidvUmGzM4uM3fFsKTyL/wDW/0BO7G1s/dDnDwKk3hg4HDuPfcMx48F1+i631ZmbX1jcyu7ndvZ3ds/sA+P6jpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PCHN5N54wGU5pG8x1EMnZD2Je9xRtFIXfu0jfCI0zupgmCcFtrCuANaxIvCuGvn3ZI7hbNKvDnJkzmqXfunHUQsCUEiE1TrlufG2EmpQs4EjHPtRENM2ZD2oWWopCHoTjqNHzvnRgmcXqTMk+hM1b+OlIZaj0LfbIYUB3p5NhH/m7US7F13Ui7jBEGyWVAvEQ5GzqQTJ+AKGIqRIZQpbv7qsAFVlKFpbiElkRz1pBZvuYRVUi+XPLfk3ZXzlct5QVlyQs5IkXjkilTILamSGmHkibyQV/JmPVvv1of1OVvNWHPPMVmA9fUL/xag/g==</latexit><latexit sha1_base64="DcSrdUeq+qtJpZRdx28O4PoNhtw=">AAACGHicbVC7SgNBFJ2Nrxhfq5YiLCZCbMJuELQM2FhGMA9IQpidvUmGzM4uM3fFsKTyL/wDW/0BO7G1s/dDnDwKk3hg4HDuPfcMx48F1+i631ZmbX1jcyu7ndvZ3ds/sA+P6jpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PCHN5N54wGU5pG8x1EMnZD2Je9xRtFIXfu0jfCI0zupgmCcFtrCuANaxIvCuGvn3ZI7hbNKvDnJkzmqXfunHUQsCUEiE1TrlufG2EmpQs4EjHPtRENM2ZD2oWWopCHoTjqNHzvnRgmcXqTMk+hM1b+OlIZaj0LfbIYUB3p5NhH/m7US7F13Ui7jBEGyWVAvEQ5GzqQTJ+AKGIqRIZQpbv7qsAFVlKFpbiElkRz1pBZvuYRVUi+XPLfk3ZXzlct5QVlyQs5IkXjkilTILamSGmHkibyQV/JmPVvv1of1OVvNWHPPMVmA9fUL/xag/g==</latexit><latexit sha1_base64="DcSrdUeq+qtJpZRdx28O4PoNhtw=">AAACGHicbVC7SgNBFJ2Nrxhfq5YiLCZCbMJuELQM2FhGMA9IQpidvUmGzM4uM3fFsKTyL/wDW/0BO7G1s/dDnDwKk3hg4HDuPfcMx48F1+i631ZmbX1jcyu7ndvZ3ds/sA+P6jpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PCHN5N54wGU5pG8x1EMnZD2Je9xRtFIXfu0jfCI0zupgmCcFtrCuANaxIvCuGvn3ZI7hbNKvDnJkzmqXfunHUQsCUEiE1TrlufG2EmpQs4EjHPtRENM2ZD2oWWopCHoTjqNHzvnRgmcXqTMk+hM1b+OlIZaj0LfbIYUB3p5NhH/m7US7F13Ui7jBEGyWVAvEQ5GzqQTJ+AKGIqRIZQpbv7qsAFVlKFpbiElkRz1pBZvuYRVUi+XPLfk3ZXzlct5QVlyQs5IkXjkilTILamSGmHkibyQV/JmPVvv1of1OVvNWHPPMVmA9fUL/xag/g==</latexit><latexit sha1_base64="DcSrdUeq+qtJpZRdx28O4PoNhtw=">AAACGHicbVC7SgNBFJ2Nrxhfq5YiLCZCbMJuELQM2FhGMA9IQpidvUmGzM4uM3fFsKTyL/wDW/0BO7G1s/dDnDwKk3hg4HDuPfcMx48F1+i631ZmbX1jcyu7ndvZ3ds/sA+P6jpKFIMai0Skmj7VILiEGnIU0IwV0NAX0PCHN5N54wGU5pG8x1EMnZD2Je9xRtFIXfu0jfCI0zupgmCcFtrCuANaxIvCuGvn3ZI7hbNKvDnJkzmqXfunHUQsCUEiE1TrlufG2EmpQs4EjHPtRENM2ZD2oWWopCHoTjqNHzvnRgmcXqTMk+hM1b+OlIZaj0LfbIYUB3p5NhH/m7US7F13Ui7jBEGyWVAvEQ5GzqQTJ+AKGIqRIZQpbv7qsAFVlKFpbiElkRz1pBZvuYRVUi+XPLfk3ZXzlct5QVlyQs5IkXjkilTILamSGmHkibyQV/JmPVvv1of1OVvNWHPPMVmA9fUL/xag/g==</latexit>

nmin,t
<latexit sha1_base64="H4FnW7G0wt5JgRVqFH9kJ4KUh8U=">AAACBXicbVC7SgNBFJ31GeMramkzmAgWEnajoGXAxjKCeUB2CbOT2WTIzOwyc1cIS2r/wFZ/wE5s/Q57P8RJsoVJPHDhcM69nMsJE8ENuO63s7a+sbm1Xdgp7u7tHxyWjo5bJk41ZU0ai1h3QmKY4Io1gYNgnUQzIkPB2uHobuq3n5g2PFaPME5YIMlA8YhTAlbyK6qX+ZKrS5hUeqWyW3VnwKvEy0kZ5Wj0Sj9+P6apZAqoIMZ0PTeBICMaOBVsUvRTwxJCR2TAupYqIpkJstnPE3xulT6OYm1HAZ6pfy8yIo0Zy9BuSgJDs+xNxf+8bgrRbZBxlaTAFJ0HRanAEONpAbjPNaMgxpYQqrn9FdMh0YSCrWkhJVUczMTW4i2XsEpatap3Va091Mr167ygAjpFZ+gCeegG1dE9aqAmoihBL+gVvTnPzrvz4XzOV9ec/OYELcD5+gWJ4pk/</latexit>

nt
<latexit sha1_base64="F7hEMyax/99Q3BMthyH3wYXljsg=">AAAB/nicbVBNS8NAEJ3Ur1q/qh69BFvBU0mqoMeCF48VTFtoQ9lsN+3SzSbsToQSCv4Dr/oHvIlX/4p3f4jbNgfb+mDg8d4MM/OCRHCNjvNtFTY2t7Z3irulvf2Dw6Py8UlLx6mizKOxiFUnIJoJLpmHHAXrJIqRKBCsHYzvZn77iSnNY/mIk4T5ERlKHnJK0EheVfax2i9XnJozh71O3JxUIEezX/7pDWKaRkwiFUTrrusk6GdEIaeCTUu9VLOE0DEZsq6hkkRM+9n82Kl9YZSBHcbKlER7rv6dyEik9SQKTGdEcKRXvZn4n9dNMbz1My6TFJmki0VhKmyM7dnn9oArRlFMDCFUcXOrTUdEEYomn6UtqeSopyYWdzWEddKq19yrWv2hXmlc5wEV4QzO4RJcuIEG3EMTPKDA4QVe4c16tt6tD+tz0Vqw8plTWIL19QsO6JY1</latexit>

nmax,t
<latexit sha1_base64="Ucndqm0ikbTI3R+JhNS4WOmsMDM=">AAACBHicbVDLSsNAFJ3UV62vqks3g63gQkpSBV0W3LisYB+QhjKZTtqhk0mYuRFLyNY/cKs/4E7c+h/u/RCnbRa29cCFwzn3cu89fiy4Btv+tgpr6xubW8Xt0s7u3v5B+fCoraNEUdaikYhU1yeaCS5ZCzgI1o0VI6EvWMcf3079ziNTmkfyASYx80IylDzglICR3KrspyF5uoCs2i9X7Jo9A14lTk4qKEezX/7pDSKahEwCFURr17Fj8FKigFPBslIv0SwmdEyGzDVUkpBpL52dnOEzowxwEClTEvBM/TuRklDrSeibzpDASC97U/E/z00guPFSLuMEmKTzRUEiMER4+j8ecMUoiIkhhCpubsV0RBShYFJa2JJIDjozsTjLIaySdr3mXNbq9/VK4yoPqIhO0Ck6Rw66Rg10h5qohSiK0At6RW/Ws/VufVif89aClc8cowVYX7/SHZjb</latexit>
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Network Dynamics

Multi-level evolving process:

1. Input trigger patterns influence the network memory.

2. The network memory influence the STDP rule (learning rate).

3. The STDP rule influence the synaptic weights.

4. The synaptic weights influence the attractor dynamics.

STDP rule
(learning rate)

<latexit sha1_base64="1GzRuvYvNT7C9UtpIGApYkns82k=">AAACJXicbVDLSgMxFM34rONr1KWbYBHqpsxUUBcuCrpwWbEv6JSSSe+0oZnMkGSEMvRn3PgrblxYRHDlr5g+BG09EDiccy439wQJZ0q77qe1srq2vrGZ27K3d3b39p2Dw7qKU0mhRmMey2ZAFHAmoKaZ5tBMJJAo4NAIBjcTv/EIUrFYVPUwgXZEeoKFjBJtpI5z7Qeh7QfQYyKjIDTIkf1Qva1gmXLAvm8XOBApmOhhSTSc2T6I7k+y4+TdojsFXibenOTRHJWOM/a7MU0jM045UarluYluZ0RqRjmMbD9VkBA6ID1oGSpIBKqdTa8c4VOjdHEYS/OExlP190RGIqWGUWCSEdF9tehNxP+8VqrDq3bGRJJqEHS2KEw51jGeVIa7TALVfGgIoZKZv2LaJ5JQ04GyTQne4snLpF4qeufF0n0pX76Y15FDx+gEFZCHLlEZ3aEKqiGKntALekNj69l6td6tj1l0xZrPHKE/sL6+AVCxpIM=</latexit>

synaptic
weights

<latexit sha1_base64="6AM670SQdgbdMLIOlokET6rTNz0=">AAACHHicbVDLSsNAFJ34rPEVdekmWARXJWlBXRbcuKxgH9CUMpncpEMnkzAzUULoh7jxV9y4UMSNC8G/cdJW0NYDFw7nnMvlHj9lVCrH+TJWVtfWNzYrW+b2zu7evnVw2JFJJgi0ScIS0fOxBEY5tBVVDHqpABz7DLr++Kr0u3cgJE34rcpTGMQ44jSkBCstDa2G54em50NEeUGAKxATU+Ycp4oS2/PMe6DRSEnTAx78BIZW1ak5U9jLxJ2TKpqjNbQ+vCAhWazXCcNS9l0nVYMCC32EwcT0MgkpJmMcQV9TjmOQg2L63MQ+1Upgh4nQw5U9VX9vFDiWMo99nYyxGslFrxT/8/qZCi8HBeVppoCT2aEwY7ZK7LIpO6ACiGK5JpgIWhZCRlhgojuQpi7BXXx5mXTqNbdRq9/Uq83zeR0VdIxO0Bly0QVqomvUQm1E0AN6Qi/o1Xg0no03430WXTHmO0foD4zPbzzAog8=</latexit>

input trigger
patterns

<latexit sha1_base64="ZN16qNgBxHjfz3WVD7QfA4j0xIM=">AAACInicbVDLSsNAFJ3UV42vqEs3g0VwVZIKPnYFNy4r2Ac0oUymN+nQySTMTIQS+i1u/BU3LhR1JfgxTh+Cth4YOJxzL3fOCTPOlHbdT6u0srq2vlHetLe2d3b3nP2DlkpzSaFJU57KTkgUcCagqZnm0MkkkCTk0A6H1xO/fQ9SsVTc6VEGQUJiwSJGiTZSz7nyw8j2Q4iZKCgIDXJsM5HlGmvJ4hgk9n07I9oYQtk+iP7PWM+puFV3CrxMvDmpoDkaPefd76c0T8w65USprudmOiiI1IxyGNt+riAjdEhi6BoqSAIqKKYRx/jEKH0cpdI8ofFU/b1RkESpURKayYTogVr0JuJ/XjfX0WVQTCODoLNDUc6xTvGkL9xnEqjmI0MIlcz8FdMBkYSaDpRtSvAWIy+TVq3qnVVrt7VK/XxeRxkdoWN0ijx0geroBjVQE1H0gJ7QC3q1Hq1n6836mI2WrPnOIfoD6+sbFp2kmg==</latexit>

network
memory

<latexit sha1_base64="eClNMTKon77viuUHO9QWNbxWGtE=">AAACGnicbVDLSgMxFM34dnxVXboJFsFVmamgLgtuXCrYVugMJZO5U0PzGJKMUoZ+hxt/xY0LRdyJG//GtFbQ1gOBwzn3cHNPknNmbBB8enPzC4tLyyur/tr6xuZWZXunZVShKTSp4kpfJ8QAZxKallkO17kGIhIO7aR/NvLbt6ANU/LKDnKIBelJljFKrJO6lTBKMj9KoMdkSUFa0ENfgr1Tuo+jyBcglB74Ecj0x+5WqkEtGAPPknBCqmiCi27lPUoVLYSLU06M6YRBbuOSaMsoh6EfFQZyQvukBx1HJRFg4nJ82hAfOCXFmdLuSYvH6u9ESYQxA5G4SUHsjZn2RuJ/Xqew2WlcMpkXFiT9XpQVHFuFRz3hlGmglg8cIVQz91dMb4gm1HVgfFdCOH3yLGnVa+FRrX5ZrzaOJ3WsoD20jw5RiE5QA52jC9REFN2jR/SMXrwH78l79d6+R+e8SWYX/YH38QWkZKE4</latexit>

attractor
dynamics

<latexit sha1_base64="02h+Gpol2qhNWFGXp9Qg1Pvq084=">AAACHnicbVDLSsNAFJ34Nr6qLt0MFsFVSSo+loIblxVsKzSlTCY3dXAyCTM3Qgj9Ejf+ihsXigiu9G+cthF83dXhPLj3njCTwqDnfTgzs3PzC4tLy+7K6tr6Rm1zq2PSXHNo81Sm+ipkBqRQ0EaBEq4yDSwJJXTDm7Ox3r0FbUSqLrHIoJ+woRKx4AwtNagdBmHsBiEMhSo5KAQ9chmiZhxTTYPAjQrFEsGNG4CKviyDWt1reJOhf4FfgTqppjWovQVRyvPExrlkxvR8L8N+yTQKLmHkBrmBjPEbNoSehXYlmH45eW9E9ywT0djeE6cK6YT9nihZYkyRhNaZMLw2v7Ux+Z/WyzE+6ZdCZTmC4tNFcS4ppnTcFY2EBo6ysIBxLeytlF+zcTe2UdeW4P9++S/oNBv+QaN50ayfHlV1LJEdskv2iU+OySk5Jy3SJpzckQfyRJ6de+fReXFep9YZp8pskx/jvH8C2t6i6Q==</latexit>
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Network Dynamics

Multi-level evolving process:

1. Input trigger patterns influence the network memory.

2. The network memory influence the STDP rule (learning rate).

3. The STDP rule influence the synaptic weights.

4. The synaptic weights influence the attractor dynamics.

STDP rule
(learning rate)

<latexit sha1_base64="1GzRuvYvNT7C9UtpIGApYkns82k=">AAACJXicbVDLSgMxFM34rONr1KWbYBHqpsxUUBcuCrpwWbEv6JSSSe+0oZnMkGSEMvRn3PgrblxYRHDlr5g+BG09EDiccy439wQJZ0q77qe1srq2vrGZ27K3d3b39p2Dw7qKU0mhRmMey2ZAFHAmoKaZ5tBMJJAo4NAIBjcTv/EIUrFYVPUwgXZEeoKFjBJtpI5z7Qeh7QfQYyKjIDTIkf1Qva1gmXLAvm8XOBApmOhhSTSc2T6I7k+y4+TdojsFXibenOTRHJWOM/a7MU0jM045UarluYluZ0RqRjmMbD9VkBA6ID1oGSpIBKqdTa8c4VOjdHEYS/OExlP190RGIqWGUWCSEdF9tehNxP+8VqrDq3bGRJJqEHS2KEw51jGeVIa7TALVfGgIoZKZv2LaJ5JQ04GyTQne4snLpF4qeufF0n0pX76Y15FDx+gEFZCHLlEZ3aEKqiGKntALekNj69l6td6tj1l0xZrPHKE/sL6+AVCxpIM=</latexit>

synaptic
weights

<latexit sha1_base64="6AM670SQdgbdMLIOlokET6rTNz0=">AAACHHicbVDLSsNAFJ34rPEVdekmWARXJWlBXRbcuKxgH9CUMpncpEMnkzAzUULoh7jxV9y4UMSNC8G/cdJW0NYDFw7nnMvlHj9lVCrH+TJWVtfWNzYrW+b2zu7evnVw2JFJJgi0ScIS0fOxBEY5tBVVDHqpABz7DLr++Kr0u3cgJE34rcpTGMQ44jSkBCstDa2G54em50NEeUGAKxATU+Ycp4oS2/PMe6DRSEnTAx78BIZW1ak5U9jLxJ2TKpqjNbQ+vCAhWazXCcNS9l0nVYMCC32EwcT0MgkpJmMcQV9TjmOQg2L63MQ+1Upgh4nQw5U9VX9vFDiWMo99nYyxGslFrxT/8/qZCi8HBeVppoCT2aEwY7ZK7LIpO6ACiGK5JpgIWhZCRlhgojuQpi7BXXx5mXTqNbdRq9/Uq83zeR0VdIxO0Bly0QVqomvUQm1E0AN6Qi/o1Xg0no03430WXTHmO0foD4zPbzzAog8=</latexit>

input trigger
patterns

<latexit sha1_base64="ZN16qNgBxHjfz3WVD7QfA4j0xIM=">AAACInicbVDLSsNAFJ3UV42vqEs3g0VwVZIKPnYFNy4r2Ac0oUymN+nQySTMTIQS+i1u/BU3LhR1JfgxTh+Cth4YOJxzL3fOCTPOlHbdT6u0srq2vlHetLe2d3b3nP2DlkpzSaFJU57KTkgUcCagqZnm0MkkkCTk0A6H1xO/fQ9SsVTc6VEGQUJiwSJGiTZSz7nyw8j2Q4iZKCgIDXJsM5HlGmvJ4hgk9n07I9oYQtk+iP7PWM+puFV3CrxMvDmpoDkaPefd76c0T8w65USprudmOiiI1IxyGNt+riAjdEhi6BoqSAIqKKYRx/jEKH0cpdI8ofFU/b1RkESpURKayYTogVr0JuJ/XjfX0WVQTCODoLNDUc6xTvGkL9xnEqjmI0MIlcz8FdMBkYSaDpRtSvAWIy+TVq3qnVVrt7VK/XxeRxkdoWN0ijx0geroBjVQE1H0gJ7QC3q1Hq1n6836mI2WrPnOIfoD6+sbFp2kmg==</latexit>

network
memory

<latexit sha1_base64="eClNMTKon77viuUHO9QWNbxWGtE=">AAACGnicbVDLSgMxFM34dnxVXboJFsFVmamgLgtuXCrYVugMJZO5U0PzGJKMUoZ+hxt/xY0LRdyJG//GtFbQ1gOBwzn3cHNPknNmbBB8enPzC4tLyyur/tr6xuZWZXunZVShKTSp4kpfJ8QAZxKallkO17kGIhIO7aR/NvLbt6ANU/LKDnKIBelJljFKrJO6lTBKMj9KoMdkSUFa0ENfgr1Tuo+jyBcglB74Ecj0x+5WqkEtGAPPknBCqmiCi27lPUoVLYSLU06M6YRBbuOSaMsoh6EfFQZyQvukBx1HJRFg4nJ82hAfOCXFmdLuSYvH6u9ESYQxA5G4SUHsjZn2RuJ/Xqew2WlcMpkXFiT9XpQVHFuFRz3hlGmglg8cIVQz91dMb4gm1HVgfFdCOH3yLGnVa+FRrX5ZrzaOJ3WsoD20jw5RiE5QA52jC9REFN2jR/SMXrwH78l79d6+R+e8SWYX/YH38QWkZKE4</latexit>

attractor
dynamics

<latexit sha1_base64="02h+Gpol2qhNWFGXp9Qg1Pvq084=">AAACHnicbVDLSsNAFJ34Nr6qLt0MFsFVSSo+loIblxVsKzSlTCY3dXAyCTM3Qgj9Ejf+ihsXigiu9G+cthF83dXhPLj3njCTwqDnfTgzs3PzC4tLy+7K6tr6Rm1zq2PSXHNo81Sm+ipkBqRQ0EaBEq4yDSwJJXTDm7Ox3r0FbUSqLrHIoJ+woRKx4AwtNagdBmHsBiEMhSo5KAQ9chmiZhxTTYPAjQrFEsGNG4CKviyDWt1reJOhf4FfgTqppjWovQVRyvPExrlkxvR8L8N+yTQKLmHkBrmBjPEbNoSehXYlmH45eW9E9ywT0djeE6cK6YT9nihZYkyRhNaZMLw2v7Ux+Z/WyzE+6ZdCZTmC4tNFcS4ppnTcFY2EBo6ysIBxLeytlF+zcTe2UdeW4P9++S/oNBv+QaN50ayfHlV1LJEdskv2iU+OySk5Jy3SJpzckQfyRJ6de+fReXFep9YZp8pskx/jvH8C2t6i6Q==</latexit>
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3. The STDP rule influence the synaptic weights.

4. The synaptic weights influence the attractor dynamics.

STDP rule
(learning rate)

<latexit sha1_base64="1GzRuvYvNT7C9UtpIGApYkns82k=">AAACJXicbVDLSgMxFM34rONr1KWbYBHqpsxUUBcuCrpwWbEv6JSSSe+0oZnMkGSEMvRn3PgrblxYRHDlr5g+BG09EDiccy439wQJZ0q77qe1srq2vrGZ27K3d3b39p2Dw7qKU0mhRmMey2ZAFHAmoKaZ5tBMJJAo4NAIBjcTv/EIUrFYVPUwgXZEeoKFjBJtpI5z7Qeh7QfQYyKjIDTIkf1Qva1gmXLAvm8XOBApmOhhSTSc2T6I7k+y4+TdojsFXibenOTRHJWOM/a7MU0jM045UarluYluZ0RqRjmMbD9VkBA6ID1oGSpIBKqdTa8c4VOjdHEYS/OExlP190RGIqWGUWCSEdF9tehNxP+8VqrDq3bGRJJqEHS2KEw51jGeVIa7TALVfGgIoZKZv2LaJ5JQ04GyTQne4snLpF4qeufF0n0pX76Y15FDx+gEFZCHLlEZ3aEKqiGKntALekNj69l6td6tj1l0xZrPHKE/sL6+AVCxpIM=</latexit>

synaptic
weights

<latexit sha1_base64="6AM670SQdgbdMLIOlokET6rTNz0=">AAACHHicbVDLSsNAFJ34rPEVdekmWARXJWlBXRbcuKxgH9CUMpncpEMnkzAzUULoh7jxV9y4UMSNC8G/cdJW0NYDFw7nnMvlHj9lVCrH+TJWVtfWNzYrW+b2zu7evnVw2JFJJgi0ScIS0fOxBEY5tBVVDHqpABz7DLr++Kr0u3cgJE34rcpTGMQ44jSkBCstDa2G54em50NEeUGAKxATU+Ycp4oS2/PMe6DRSEnTAx78BIZW1ak5U9jLxJ2TKpqjNbQ+vCAhWazXCcNS9l0nVYMCC32EwcT0MgkpJmMcQV9TjmOQg2L63MQ+1Upgh4nQw5U9VX9vFDiWMo99nYyxGslFrxT/8/qZCi8HBeVppoCT2aEwY7ZK7LIpO6ACiGK5JpgIWhZCRlhgojuQpi7BXXx5mXTqNbdRq9/Uq83zeR0VdIxO0Bly0QVqomvUQm1E0AN6Qi/o1Xg0no03430WXTHmO0foD4zPbzzAog8=</latexit>

input trigger
patterns

<latexit sha1_base64="ZN16qNgBxHjfz3WVD7QfA4j0xIM=">AAACInicbVDLSsNAFJ3UV42vqEs3g0VwVZIKPnYFNy4r2Ac0oUymN+nQySTMTIQS+i1u/BU3LhR1JfgxTh+Cth4YOJxzL3fOCTPOlHbdT6u0srq2vlHetLe2d3b3nP2DlkpzSaFJU57KTkgUcCagqZnm0MkkkCTk0A6H1xO/fQ9SsVTc6VEGQUJiwSJGiTZSz7nyw8j2Q4iZKCgIDXJsM5HlGmvJ4hgk9n07I9oYQtk+iP7PWM+puFV3CrxMvDmpoDkaPefd76c0T8w65USprudmOiiI1IxyGNt+riAjdEhi6BoqSAIqKKYRx/jEKH0cpdI8ofFU/b1RkESpURKayYTogVr0JuJ/XjfX0WVQTCODoLNDUc6xTvGkL9xnEqjmI0MIlcz8FdMBkYSaDpRtSvAWIy+TVq3qnVVrt7VK/XxeRxkdoWN0ijx0geroBjVQE1H0gJ7QC3q1Hq1n6836mI2WrPnOIfoD6+sbFp2kmg==</latexit>

network
memory

<latexit sha1_base64="eClNMTKon77viuUHO9QWNbxWGtE=">AAACGnicbVDLSgMxFM34dnxVXboJFsFVmamgLgtuXCrYVugMJZO5U0PzGJKMUoZ+hxt/xY0LRdyJG//GtFbQ1gOBwzn3cHNPknNmbBB8enPzC4tLyyur/tr6xuZWZXunZVShKTSp4kpfJ8QAZxKallkO17kGIhIO7aR/NvLbt6ANU/LKDnKIBelJljFKrJO6lTBKMj9KoMdkSUFa0ENfgr1Tuo+jyBcglB74Ecj0x+5WqkEtGAPPknBCqmiCi27lPUoVLYSLU06M6YRBbuOSaMsoh6EfFQZyQvukBx1HJRFg4nJ82hAfOCXFmdLuSYvH6u9ESYQxA5G4SUHsjZn2RuJ/Xqew2WlcMpkXFiT9XpQVHFuFRz3hlGmglg8cIVQz91dMb4gm1HVgfFdCOH3yLGnVa+FRrX5ZrzaOJ3WsoD20jw5RiE5QA52jC9REFN2jR/SMXrwH78l79d6+R+e8SWYX/YH38QWkZKE4</latexit>

attractor
dynamics

<latexit sha1_base64="02h+Gpol2qhNWFGXp9Qg1Pvq084=">AAACHnicbVDLSsNAFJ34Nr6qLt0MFsFVSSo+loIblxVsKzSlTCY3dXAyCTM3Qgj9Ejf+ihsXigiu9G+cthF83dXhPLj3njCTwqDnfTgzs3PzC4tLy+7K6tr6Rm1zq2PSXHNo81Sm+ipkBqRQ0EaBEq4yDSwJJXTDm7Ox3r0FbUSqLrHIoJ+woRKx4AwtNagdBmHsBiEMhSo5KAQ9chmiZhxTTYPAjQrFEsGNG4CKviyDWt1reJOhf4FfgTqppjWovQVRyvPExrlkxvR8L8N+yTQKLmHkBrmBjPEbNoSehXYlmH45eW9E9ywT0djeE6cK6YT9nihZYkyRhNaZMLw2v7Ux+Z/WyzE+6ZdCZTmC4tNFcS4ppnTcFY2EBo6ysIBxLeytlF+zcTe2UdeW4P9++S/oNBv+QaN50ayfHlV1LJEdskv2iU+OySk5Jy3SJpzckQfyRJ6de+fReXFep9YZp8pskx/jvH8C2t6i6Q==</latexit>
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Network Dynamics

Multi-level evolving process:

1. Input trigger patterns influence the network memory.

2. The network memory influence the STDP rule (learning rate).

3. The STDP rule influence the synaptic weights.

4. The synaptic weights influence the attractor dynamics.

STDP rule
(learning rate)

<latexit sha1_base64="1GzRuvYvNT7C9UtpIGApYkns82k=">AAACJXicbVDLSgMxFM34rONr1KWbYBHqpsxUUBcuCrpwWbEv6JSSSe+0oZnMkGSEMvRn3PgrblxYRHDlr5g+BG09EDiccy439wQJZ0q77qe1srq2vrGZ27K3d3b39p2Dw7qKU0mhRmMey2ZAFHAmoKaZ5tBMJJAo4NAIBjcTv/EIUrFYVPUwgXZEeoKFjBJtpI5z7Qeh7QfQYyKjIDTIkf1Qva1gmXLAvm8XOBApmOhhSTSc2T6I7k+y4+TdojsFXibenOTRHJWOM/a7MU0jM045UarluYluZ0RqRjmMbD9VkBA6ID1oGSpIBKqdTa8c4VOjdHEYS/OExlP190RGIqWGUWCSEdF9tehNxP+8VqrDq3bGRJJqEHS2KEw51jGeVIa7TALVfGgIoZKZv2LaJ5JQ04GyTQne4snLpF4qeufF0n0pX76Y15FDx+gEFZCHLlEZ3aEKqiGKntALekNj69l6td6tj1l0xZrPHKE/sL6+AVCxpIM=</latexit>

synaptic
weights

<latexit sha1_base64="6AM670SQdgbdMLIOlokET6rTNz0=">AAACHHicbVDLSsNAFJ34rPEVdekmWARXJWlBXRbcuKxgH9CUMpncpEMnkzAzUULoh7jxV9y4UMSNC8G/cdJW0NYDFw7nnMvlHj9lVCrH+TJWVtfWNzYrW+b2zu7evnVw2JFJJgi0ScIS0fOxBEY5tBVVDHqpABz7DLr++Kr0u3cgJE34rcpTGMQ44jSkBCstDa2G54em50NEeUGAKxATU+Ycp4oS2/PMe6DRSEnTAx78BIZW1ak5U9jLxJ2TKpqjNbQ+vCAhWazXCcNS9l0nVYMCC32EwcT0MgkpJmMcQV9TjmOQg2L63MQ+1Upgh4nQw5U9VX9vFDiWMo99nYyxGslFrxT/8/qZCi8HBeVppoCT2aEwY7ZK7LIpO6ACiGK5JpgIWhZCRlhgojuQpi7BXXx5mXTqNbdRq9/Uq83zeR0VdIxO0Bly0QVqomvUQm1E0AN6Qi/o1Xg0no03430WXTHmO0foD4zPbzzAog8=</latexit>

input trigger
patterns

<latexit sha1_base64="ZN16qNgBxHjfz3WVD7QfA4j0xIM=">AAACInicbVDLSsNAFJ3UV42vqEs3g0VwVZIKPnYFNy4r2Ac0oUymN+nQySTMTIQS+i1u/BU3LhR1JfgxTh+Cth4YOJxzL3fOCTPOlHbdT6u0srq2vlHetLe2d3b3nP2DlkpzSaFJU57KTkgUcCagqZnm0MkkkCTk0A6H1xO/fQ9SsVTc6VEGQUJiwSJGiTZSz7nyw8j2Q4iZKCgIDXJsM5HlGmvJ4hgk9n07I9oYQtk+iP7PWM+puFV3CrxMvDmpoDkaPefd76c0T8w65USprudmOiiI1IxyGNt+riAjdEhi6BoqSAIqKKYRx/jEKH0cpdI8ofFU/b1RkESpURKayYTogVr0JuJ/XjfX0WVQTCODoLNDUc6xTvGkL9xnEqjmI0MIlcz8FdMBkYSaDpRtSvAWIy+TVq3qnVVrt7VK/XxeRxkdoWN0ijx0geroBjVQE1H0gJ7QC3q1Hq1n6836mI2WrPnOIfoD6+sbFp2kmg==</latexit>

network
memory

<latexit sha1_base64="eClNMTKon77viuUHO9QWNbxWGtE=">AAACGnicbVDLSgMxFM34dnxVXboJFsFVmamgLgtuXCrYVugMJZO5U0PzGJKMUoZ+hxt/xY0LRdyJG//GtFbQ1gOBwzn3cHNPknNmbBB8enPzC4tLyyur/tr6xuZWZXunZVShKTSp4kpfJ8QAZxKallkO17kGIhIO7aR/NvLbt6ANU/LKDnKIBelJljFKrJO6lTBKMj9KoMdkSUFa0ENfgr1Tuo+jyBcglB74Ecj0x+5WqkEtGAPPknBCqmiCi27lPUoVLYSLU06M6YRBbuOSaMsoh6EfFQZyQvukBx1HJRFg4nJ82hAfOCXFmdLuSYvH6u9ESYQxA5G4SUHsjZn2RuJ/Xqew2WlcMpkXFiT9XpQVHFuFRz3hlGmglg8cIVQz91dMb4gm1HVgfFdCOH3yLGnVa+FRrX5ZrzaOJ3WsoD20jw5RiE5QA52jC9REFN2jR/SMXrwH78l79d6+R+e8SWYX/YH38QWkZKE4</latexit>

attractor
dynamics

<latexit sha1_base64="02h+Gpol2qhNWFGXp9Qg1Pvq084=">AAACHnicbVDLSsNAFJ34Nr6qLt0MFsFVSSo+loIblxVsKzSlTCY3dXAyCTM3Qgj9Ejf+ihsXigiu9G+cthF83dXhPLj3njCTwqDnfTgzs3PzC4tLy+7K6tr6Rm1zq2PSXHNo81Sm+ipkBqRQ0EaBEq4yDSwJJXTDm7Ox3r0FbUSqLrHIoJ+woRKx4AwtNagdBmHsBiEMhSo5KAQ9chmiZhxTTYPAjQrFEsGNG4CKviyDWt1reJOhf4FfgTqppjWovQVRyvPExrlkxvR8L8N+yTQKLmHkBrmBjPEbNoSehXYlmH45eW9E9ywT0djeE6cK6YT9nihZYkyRhNaZMLw2v7Ux+Z/WyzE+6ZdCZTmC4tNFcS4ppnTcFY2EBo6ysIBxLeytlF+zcTe2UdeW4P9++S/oNBv+QaN50ayfHlV1LJEdskv2iU+OySk5Jy3SJpzckQfyRJ6de+fReXFep9YZp8pskx/jvH8C2t6i6Q==</latexit>
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W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>
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A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>
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Attractor Dynamics

A(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

N (1)
<latexit sha1_base64="IOCknoHnPkumNBogpPw3osam+d0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpeVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/4nJKF</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>

STDPt
<latexit sha1_base64="l01Ik8X/5zzJrmnlfbYGb6uP6IE=">AAACAnicbVDLSgNBEJz1GeMr6km8LCaCp7AbBT0G9OAxYl6QhDA725sMmX0w0yuGZfHir3jxoIhXv8Kbf+Mk2YMmFjQUVd3T0+VEgiu0rG9jaXlldW09t5Hf3Nre2S3s7TdVGEsGDRaKULYdqkDwABrIUUA7kkB9R0DLGV1N/NY9SMXDoI7jCHo+HQTc44yilvqFwy7CA07fSSS4aXJXv66V+lhK+4WiVbamMBeJnZEiyVDrF766bshiHwJkgirVsa0IewmVyJmANN+NFUSUjegAOpoG1AfVS6arU/NEK67phVJXgOZU/T2RUF+pse/oTp/iUM17E/E/rxOjd9lLeBDFCAGbLfJiYWJoTvIwXS6BoRhrQpnk+q8mG1JJGerU8joEe/7kRdKslO2zcuW2UqyeZ3HkyBE5JqfEJhekSm5IjTQII4/kmbySN+PJeDHejY9Z65KRzRyQPzA+fwBi/pda</latexit>
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A(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

N (1)
<latexit sha1_base64="IOCknoHnPkumNBogpPw3osam+d0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpeVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/4nJKF</latexit>

W (2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

N (2)
<latexit sha1_base64="vmtlHHowAV4LnPS8ES3QrTCptVQ=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkoSBV0W3LiSCvYBbSiT6bQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnThBzprTjfFuFjc2t7Z3ibmlv/+DwyD4+aakokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mNxlfntKpWKReNKzmPohHgk2ZARrI/Vtu9ILsR4TzNOHedW7rPTtslNzFkDrxM1JGXI0+vZXbxCRJKRCE46V6rpOrP0US80Ip/NSL1E0xmSCR7RrqMAhVX66SD5HF0YZoGEkzRMaLdTfGykOlZqFgZnMYqpVLxP/87qJHt76KRNxoqkgy0PDhCMdoawGNGCSEs1nhmAimcmKyBhLTLQpq2RKcFe/vE5aXs29qnmPXrl+nddRhDM4hyq4cAN1uIcGNIHAFJ7hFd6s1Hqx3q2P5WjByndO4Q+szx/6IpKG</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>

STDPt
<latexit sha1_base64="l01Ik8X/5zzJrmnlfbYGb6uP6IE=">AAACAnicbVDLSgNBEJz1GeMr6km8LCaCp7AbBT0G9OAxYl6QhDA725sMmX0w0yuGZfHir3jxoIhXv8Kbf+Mk2YMmFjQUVd3T0+VEgiu0rG9jaXlldW09t5Hf3Nre2S3s7TdVGEsGDRaKULYdqkDwABrIUUA7kkB9R0DLGV1N/NY9SMXDoI7jCHo+HQTc44yilvqFwy7CA07fSSS4aXJXv66V+lhK+4WiVbamMBeJnZEiyVDrF766bshiHwJkgirVsa0IewmVyJmANN+NFUSUjegAOpoG1AfVS6arU/NEK67phVJXgOZU/T2RUF+pse/oTp/iUM17E/E/rxOjd9lLeBDFCAGbLfJiYWJoTvIwXS6BoRhrQpnk+q8mG1JJGerU8joEe/7kRdKslO2zcuW2UqyeZ3HkyBE5JqfEJhekSm5IjTQII4/kmbySN+PJeDHejY9Z65KRzRyQPzA+fwBi/pda</latexit>

STDPt
<latexit sha1_base64="l01Ik8X/5zzJrmnlfbYGb6uP6IE=">AAACAnicbVDLSgNBEJz1GeMr6km8LCaCp7AbBT0G9OAxYl6QhDA725sMmX0w0yuGZfHir3jxoIhXv8Kbf+Mk2YMmFjQUVd3T0+VEgiu0rG9jaXlldW09t5Hf3Nre2S3s7TdVGEsGDRaKULYdqkDwABrIUUA7kkB9R0DLGV1N/NY9SMXDoI7jCHo+HQTc44yilvqFwy7CA07fSSS4aXJXv66V+lhK+4WiVbamMBeJnZEiyVDrF766bshiHwJkgirVsa0IewmVyJmANN+NFUSUjegAOpoG1AfVS6arU/NEK67phVJXgOZU/T2RUF+pse/oTp/iUM17E/E/rxOjd9lLeBDFCAGbLfJiYWJoTvIwXS6BoRhrQpnk+q8mG1JJGerU8joEe/7kRdKslO2zcuW2UqyeZ3HkyBE5JqfEJhekSm5IjTQII4/kmbySN+PJeDHejY9Z65KRzRyQPzA+fwBi/pda</latexit>
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…

…A(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(1)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(3)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(3)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

A(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

u(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

W (0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(0)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

time
<latexit sha1_base64="zIkm4vmU+7zV31/a6pK4FsdGyPo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSRV0GPBi8cK9gPaUDbbSbt0dxN2N0IJ/QtePCji1T/kzX/jNs1BWx8MPN6bYWZemHCmjed9O6WNza3tnfJuZW//4PCoenzS0XGqKLZpzGPVC4lGziS2DTMce4lCIkKO3XB6t/C7T6g0i+WjmSUYCDKWLGKUmFxiAofVmlf3crjrxC9IDQq0htWvwSimqUBpKCda930vMUFGlGGU47wySDUmhE7JGPuWSiJQB1l+69y9sMrIjWJlSxo3V39PZERoPROh7RTETPSqtxD/8/qpiW6DjMkkNSjpclGUctfE7uJxd8QUUsNnlhCqmL3VpROiCDU2nooNwV99eZ10GnX/qt54aNSa10UcZTiDc7gEH26gCffQgjZQmMAzvMKbI5wX5935WLaWnGLmFP7A+fwBK4eORQ==</latexit>

N (0)
<latexit sha1_base64="seEdPb6U1OqlvSUXXkNBepeOWAI=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpcVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/3FpKE</latexit>

N (1)
<latexit sha1_base64="IOCknoHnPkumNBogpPw3osam+d0=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkpSBV0W3LiSCvYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnjh9zprTjfFuFjc2t7Z3ibmlv/+DwyD4+aasokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn9xlfmdKpWKReNKzmHohHgkWMIK1kQa2XemHWI8J5unDvOpeVgZ22ak5C6B14uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE03mpnygaYzLBI9ozVOCQKi9dJJ+jC6MMURBJ84RGC/X3RopDpWahbyazmGrVy8T/vF6ig1svZSJONBVkeShIONIRympAQyYp0XxmCCaSmayIjLHERJuySqYEd/XL66Rdr7lXtfpjvdy4zusowhmcQxVcuIEG3EMTWkBgCs/wCm9War1Y79bHcrRg5Tun8AfW5w/4nJKF</latexit>

W (2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(2)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

N (2)
<latexit sha1_base64="vmtlHHowAV4LnPS8ES3QrTCptVQ=">AAAB+XicbVDLSsNAFL2pr1pfUZduBluhbkoSBV0W3LiSCvYBbSiT6bQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostPXAwOGce7lnThBzprTjfFuFjc2t7Z3ibmlv/+DwyD4+aakokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mNxlfntKpWKReNKzmPohHgk2ZARrI/Vtu9ILsR4TzNOHedW7rPTtslNzFkDrxM1JGXI0+vZXbxCRJKRCE46V6rpOrP0US80Ip/NSL1E0xmSCR7RrqMAhVX66SD5HF0YZoGEkzRMaLdTfGykOlZqFgZnMYqpVLxP/87qJHt76KRNxoqkgy0PDhCMdoawGNGCSEs1nhmAimcmKyBhLTLQpq2RKcFe/vE5aXs29qnmPXrl+nddRhDM4hyq4cAN1uIcGNIHAFJ7hFd6s1Hqx3q2P5WjByndO4Q+szx/6IpKG</latexit>

W (3)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

x(3)
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

N (3)
<latexit sha1_base64="oij7sH2dwmHe86bCiGonqekFHew=">AAAB+XicbVBNS8NAFHypX7V+RT16WWyFeilJK+ix4MWTVLC20Iay2W7apZtN2N0USug/8eJBEa/+E2/+GzdtDto6sDDMvMebHT/mTGnH+bYKG5tb2zvF3dLe/sHhkX188qSiRBLaJhGPZNfHinImaFszzWk3lhSHPqcdf3Kb+Z0plYpF4lHPYuqFeCRYwAjWRhrYdqUfYj0mmKf382rjsjKwy07NWQCtEzcnZcjRGthf/WFEkpAKTThWquc6sfZSLDUjnM5L/UTRGJMJHtGeoQKHVHnpIvkcXRhliIJImic0Wqi/N1IcKjULfTOZxVSrXib+5/USHdx4KRNxoqkgy0NBwpGOUFYDGjJJieYzQzCRzGRFZIwlJtqUVTIluKtfXidP9ZrbqNUf6uXmVV5HEc7gHKrgwjU04Q5a0AYCU3iGV3izUuvFerc+lqMFK985hT+wPn8A+6iShw==</latexit>

#
at
tr
ac
to
rs

<latexit sha1_base64="/dQYR7R2TsIqNhY9DBWrSlX+2c8=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LAbBU0mqoMeCF48V7Ae0oWy2m3bpZjfuTgol9Hd48aCIV3+MN/+NmzYHbX0w8Hhvhpl5YSK4Ac/7dkobm1vbO+Xdyt7+weFR9fikbVSqKWtRJZTuhsQwwSVrAQfBuolmJA4F64STu9zvTJk2XMlHmCUsiMlI8ohTAlYK+i4mAJpQUNoMqq5X8xbA68QviIsKNAfVr/5Q0TRmEqggxvR8L4EgIxo4FWxe6aeGJYROyIj1LJUkZibIFkfP8YVVhjhS2pYEvFB/T2QkNmYWh7YzJjA2q14u/uf1Uohug4zLJAUm6XJRlAoMCucJ4CHXjIKYWUKo5vZWTMckz8DmVLEh+Ksvr5N2veZf1eoPdbdxXcRRRmfoHF0iH92gBrpHTdRCFD2hZ/SK3pyp8+K8Ox/L1pJTzJyiP3A+fwBvM5HW</latexit>

t0
<latexit sha1_base64="Fu1m2wmADvTu3YllZQ//Ya5P/cw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+W+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBuRGN6w==</latexit>

t1
<latexit sha1_base64="uYSEai3ydDznR7ySecf/naS05RY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5JUQY8FLx4rmLbQhrLZbtqlm03YnQgl9Dd48aCIV3+QN/+N24+Dtj4YeLw3w8y8MJXCoOt+O4WNza3tneJuaW//4PCofHzSMkmmGfdZIhPdCanhUijuo0DJO6nmNA4lb4fju5nffuLaiEQ94iTlQUyHSkSCUbSSX8W+V+2XK27NnYOsE29JKrBEs1/+6g0SlsVcIZPUmK7nphjkVKNgkk9LvczwlLIxHfKupYrG3AT5/NgpubDKgESJtqWQzNXfEzmNjZnEoe2MKY7MqjcT//O6GUa3QS5UmiFXbLEoyiTBhMw+JwOhOUM5sYQyLeythI2opgxtPiUbgrf68jpp1WveVa3+UK80rpdxFOEMzuESPLiBBtxDE3xgIOAZXuHNUc6L8+58LFoLznLmFP7A+fwBupaN7A==</latexit>

t2
<latexit sha1_base64="zhuqMyjppkpCDoFzsAYLAkVQl/E=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BFvBU0mioMeCF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MBVco+N8W6WNza3tnfJuZW//4PCoenzS1kmmKPNpIhLVDYlmgkvmI0fBuqliJA4F64STu7nfeWJK80Q+4jRlQUxGkkecEjSSX8eBVx9Ua07DWcBeJ25BalCgNah+9YcJzWImkQqidc91UgxyopBTwWaVfqZZSuiEjFjPUElipoN8cezMvjDK0I4SZUqivVB/T+Qk1noah6YzJjjWq95c/M/rZRjdBjmXaYZM0uWiKBM2Jvb8c3vIFaMopoYQqri51aZjoghFk0/FhOCuvrxO2l7DvWp4D16teV3EUYYzOIdLcOEGmnAPLfCBAodneIU3S1ov1rv1sWwtWcXMKfyB9fkDvBuN7Q==</latexit>

t3
<latexit sha1_base64="eKvwJhQYcP9USBXA3P/7wLVVpqI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCp5K0gh4LXjxWMLXQhrLZbtulm03YnQgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSKFQdf9dgobm1vbO8Xd0t7+weFR+fikbeJUM+6zWMa6E1LDpVDcR4GSdxLNaRRK/hhObuf+4xPXRsTqAacJDyI6UmIoGEUr+VXsN6r9csWtuQuQdeLlpAI5Wv3yV28QszTiCpmkxnQ9N8EgoxoFk3xW6qWGJ5RN6Ih3LVU04ibIFsfOyIVVBmQYa1sKyUL9PZHRyJhpFNrOiOLYrHpz8T+vm+LwJsiESlLkii0XDVNJMCbzz8lAaM5QTi2hTAt7K2FjqilDm0/JhuCtvrxO2vWa16jV7+uV5lUeRxHO4BwuwYNraMIdtMAHBgKe4RXeHOW8OO/Ox7K14OQzp/AHzucPvaCN7g==</latexit>

…

networks
<latexit sha1_base64="b6eejqcVvfaj6J5J5O3X6Owvge0=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fjw4rGC/YAmlM120y7dbMLuRCmhf8OLB0W8+me8+W/ctjlo64OBx3szzMwLUykMuu63s7a+sbm1Xdop7+7tHxxWjo7bJsk04y2WyER3Q2q4FIq3UKDk3VRzGoeSd8Lx7czvPHJtRKIecJLyIKZDJSLBKFrJ98OIKI5PiR6bfqXq1tw5yCrxClKFAs1+5csfJCyLuUImqTE9z00xyKlGwSSflv3M8JSyMR3ynqWKxtwE+fzmKTm3yoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zehlGN0EuVJohV2yxKMokwYTMAiADoTlDObGEMi3srYSNqKYMbUxlG4K3/PIqaddr3mWtfl+vNq6KOEpwCmdwAR5cQwPuoAktYJDCM7zCm5M5L86787FoXXOKmRP4A+fzBxCQkac=</latexit>

automata
<latexit sha1_base64="hK1Ed6BlwMwkb4SaV05pDyF1724=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsxUQZcFNy4r2Ad0hpJJM21oJhnyEMrQ33DjQhG3/ow7/8a0nYW2HggczrmXe3LijDNtfP/bK21sbm3vlHcre/sHh0fV45OOllYR2iaSS9WLsaacCdo2zHDayxTFacxpN57czf3uE1WaSfFophmNUjwSLGEEGyeFYZwgbI1MscGDas2v+wugdRIUpAYFWoPqVziUxKZUGMKx1v3Az0yUY2UY4XRWCa2mGSYTPKJ9RwVOqY7yReYZunDKECVSuScMWqi/N3Kcaj1NYzfpwo31qjcX//P61iS3Uc5EZg0VZHkosRwZieYFoCFTlBg+dQQTxVxWRMZYYWJcTRVXQrD65XXSadSDq3rjoVFrXhd1lOEMzuESAriBJtxDC9pAIINneIU3z3ov3rv3sRwtecXOKfyB9/kD3kORhg==</latexit>

STDPt
<latexit sha1_base64="l01Ik8X/5zzJrmnlfbYGb6uP6IE=">AAACAnicbVDLSgNBEJz1GeMr6km8LCaCp7AbBT0G9OAxYl6QhDA725sMmX0w0yuGZfHir3jxoIhXv8Kbf+Mk2YMmFjQUVd3T0+VEgiu0rG9jaXlldW09t5Hf3Nre2S3s7TdVGEsGDRaKULYdqkDwABrIUUA7kkB9R0DLGV1N/NY9SMXDoI7jCHo+HQTc44yilvqFwy7CA07fSSS4aXJXv66V+lhK+4WiVbamMBeJnZEiyVDrF766bshiHwJkgirVsa0IewmVyJmANN+NFUSUjegAOpoG1AfVS6arU/NEK67phVJXgOZU/T2RUF+pse/oTp/iUM17E/E/rxOjd9lLeBDFCAGbLfJiYWJoTvIwXS6BoRhrQpnk+q8mG1JJGerU8joEe/7kRdKslO2zcuW2UqyeZ3HkyBE5JqfEJhekSm5IjTQII4/kmbySN+PJeDHejY9Z65KRzRyQPzA+fwBi/pda</latexit>

STDPt
<latexit sha1_base64="l01Ik8X/5zzJrmnlfbYGb6uP6IE=">AAACAnicbVDLSgNBEJz1GeMr6km8LCaCp7AbBT0G9OAxYl6QhDA725sMmX0w0yuGZfHir3jxoIhXv8Kbf+Mk2YMmFjQUVd3T0+VEgiu0rG9jaXlldW09t5Hf3Nre2S3s7TdVGEsGDRaKULYdqkDwABrIUUA7kkB9R0DLGV1N/NY9SMXDoI7jCHo+HQTc44yilvqFwy7CA07fSSS4aXJXv66V+lhK+4WiVbamMBeJnZEiyVDrF766bshiHwJkgirVsa0IewmVyJmANN+NFUSUjegAOpoG1AfVS6arU/NEK67phVJXgOZU/T2RUF+pse/oTp/iUM17E/E/rxOjd9lLeBDFCAGbLfJiYWJoTvIwXS6BoRhrQpnk+q8mG1JJGerU8joEe/7kRdKslO2zcuW2UqyeZ3HkyBE5JqfEJhekSm5IjTQII4/kmbySN+PJeDHejY9Z65KRzRyQPzA+fwBi/pda</latexit>

STDPt
<latexit sha1_base64="l01Ik8X/5zzJrmnlfbYGb6uP6IE=">AAACAnicbVDLSgNBEJz1GeMr6km8LCaCp7AbBT0G9OAxYl6QhDA725sMmX0w0yuGZfHir3jxoIhXv8Kbf+Mk2YMmFjQUVd3T0+VEgiu0rG9jaXlldW09t5Hf3Nre2S3s7TdVGEsGDRaKULYdqkDwABrIUUA7kkB9R0DLGV1N/NY9SMXDoI7jCHo+HQTc44yilvqFwy7CA07fSSS4aXJXv66V+lhK+4WiVbamMBeJnZEiyVDrF766bshiHwJkgirVsa0IewmVyJmANN+NFUSUjegAOpoG1AfVS6arU/NEK67phVJXgOZU/T2RUF+pse/oTp/iUM17E/E/rxOjd9lLeBDFCAGbLfJiYWJoTvIwXS6BoRhrQpnk+q8mG1JJGerU8joEe/7kRdKslO2zcuW2UqyeZ3HkyBE5JqfEJhekSm5IjTQII4/kmbySN+PJeDHejY9Z65KRzRyQPzA+fwBi/pda</latexit>

STDPt
<latexit sha1_base64="l01Ik8X/5zzJrmnlfbYGb6uP6IE=">AAACAnicbVDLSgNBEJz1GeMr6km8LCaCp7AbBT0G9OAxYl6QhDA725sMmX0w0yuGZfHir3jxoIhXv8Kbf+Mk2YMmFjQUVd3T0+VEgiu0rG9jaXlldW09t5Hf3Nre2S3s7TdVGEsGDRaKULYdqkDwABrIUUA7kkB9R0DLGV1N/NY9SMXDoI7jCHo+HQTc44yilvqFwy7CA07fSSS4aXJXv66V+lhK+4WiVbamMBeJnZEiyVDrF766bshiHwJkgirVsa0IewmVyJmANN+NFUSUjegAOpoG1AfVS6arU/NEK67phVJXgOZU/T2RUF+pse/oTp/iUM17E/E/rxOjd9lLeBDFCAGbLfJiYWJoTvIwXS6BoRhrQpnk+q8mG1JJGerU8joEe/7kRdKslO2zcuW2UqyeZ3HkyBE5JqfEJhekSm5IjTQII4/kmbySN+PJeDHejY9Z65KRzRyQPzA+fwBi/pda</latexit>
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Boolean Model of the Basal Ganglia-
Thalamocortical Network

Cerebral Cortex

STN

GPe

GPi/SNr

NRT

Thalamus

EXTERNAL

OUTOUT

int1 int2

Str

IN

SC

IN input node

SC superior colliculus

GPi/SNr output nuclei of the basal ganglia
formed by the GABAergic projection
neurons of the intermediate part of
the pallidum and of the substantia
nigra pars reticulata

Thalamus thalamus

GPe external part of the pallidum

NRT thalamic reticular nucleus

Str-D1 striatopallidal component
of the striatum

Str-D2 striatonigral component
of the striatum

STN subthalamic nucleus

Cerebral Cortex cerebral cortex
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Boolean Model of the Basal Ganglia-
Thalamocortical Network

Source Target (Node #)

Node # (Name) 0 1 2 3 4 5 6 7 8 9

0 (IN) · 1 1 · · · · · · ·
1 (SC) int1 · 1 · · · · · · ·
2 (Thalamus) · · · 1 · 1 1 1 1 1

3 (RTN) · · -1 · · · · · · ·
4 (GPi/SNr) · -1 -1 -1 · · · · · ·
5 (STN) · · · · 2 · 2 · · 2

6 (GPe) · · · -1/2 -1/2 -1/2 · -1/2 -1/2 ·
7 (Str-D2) · · · · · · -1 · · ·
8 (Str-D1) · · · · -1/2 · -1/2 · · ·
9 (CCortex) int2 1/2 1/2 1/2 · 1/2 · 1/2 1/2 ·

Table: Adjancency matrix

Jérémie Cabessa
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BGT Network and Corresponding FSA

Cerebral Cortex
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Stabilization of Attractor Dynamics
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Stabilization of Attractor Dynamics
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Conclusions

! The rationale underlying this study is that the attractor dy-
namics of the networks would be significantly related to their
computational complexity.

! We showed that the attractor dynamics of the BGT network
can be stabilized by means of an adaptive STDP rule.

! The general idea behind the adaptive STDP rule is the combi-
nation of reinforcement learning (input trigger pattern) and
self-organizing (STDP) processes.

! These considerations support the rationale that synaptic plas-
ticity might be crucially involved in the computational capabil-
ities of neural networks.
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Conclusions

Thank you
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