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Reservoir computing and its application to 
unsupervised temporal structure learning

aka. random nets process structured data
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• Temporal Structure
• It’s all around us

• We’re great at learning it e.g. Dehaene et al. (2015)

• Unsupervised
• Do we learn structure when it isn’t task relevant?

• Akrami lab experimental results suggest maybe. See also e.g. Saffran et al. (1996)

• Reservoir networks
• Compared to RNNs, cheaper to train and fewer a priori constraints, e.g. Jaeger et al. (2001) 

• Architectural parallels to cortex e.g. Szary et al. (2011)

Reservoir computing and its application to 
unsupervised temporal structure learning
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5 key taxonomies of temporal structure

1. Transition and timing knowledge 

2. Chunking 

3. Ordinal knowledge

4. Algebraic patterns

5. Nested tree structures generate by symbolic rules

Dehaene et al. (2015)

“how does the brain encode temporal sequences of items, such that 
this knowledge can be used to retrieve a sequence from memory, 
recognize it, anticipate on forthcoming items, and generalize this 
knowledge to novel sequences with a similar structure?” – Lashley 
(1951)
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<latexit sha1_base64="rCJ7zXx4d2IZUkbfN8EO7XYYjO8=">AAAB+HicdVDJSgNBEO2JW4xLoh69NAbB09CTBJO5Bb14jGAWSIbQ0+kkTXoWumvEOORLvHhQxKuf4s2/sbMIKvqg4PFeFVX1/FgKDYR8WJm19Y3Nrex2bmd3bz9fODhs6ShRjDdZJCPV8anmUoS8CQIk78SK08CXvO1PLud++5YrLaLwBqYx9wI6CsVQMApG6hfyPeB3oIJ0FMVC0lm/UCS2W606rouJXakScl42pOyU3FoFOzZZoIhWaPQL771BxJKAh8Ak1brrkBi8lCoQTPJZrpdoHlM2oSPeNTSkAddeujh8hk+NMsDDSJkKAS/U7xMpDbSeBr7pDCiM9W9vLv7ldRMY1rxUhHECPGTLRcNEYojwPAU8EIozkFNDKFPC3IrZmCrKwGSVMyF8fYr/J62S7RDbua4U6xerOLLoGJ2gM+SgKqqjK9RATcRQgh7QE3q27q1H68V6XbZmrNXMEfoB6+0TJACUDg==</latexit><latexit sha1_base64="rCJ7zXx4d2IZUkbfN8EO7XYYjO8=">AAAB+HicdVDJSgNBEO2JW4xLoh69NAbB09CTBJO5Bb14jGAWSIbQ0+kkTXoWumvEOORLvHhQxKuf4s2/sbMIKvqg4PFeFVX1/FgKDYR8WJm19Y3Nrex2bmd3bz9fODhs6ShRjDdZJCPV8anmUoS8CQIk78SK08CXvO1PLud++5YrLaLwBqYx9wI6CsVQMApG6hfyPeB3oIJ0FMVC0lm/UCS2W606rouJXakScl42pOyU3FoFOzZZoIhWaPQL771BxJKAh8Ak1brrkBi8lCoQTPJZrpdoHlM2oSPeNTSkAddeujh8hk+NMsDDSJkKAS/U7xMpDbSeBr7pDCiM9W9vLv7ldRMY1rxUhHECPGTLRcNEYojwPAU8EIozkFNDKFPC3IrZmCrKwGSVMyF8fYr/J62S7RDbua4U6xerOLLoGJ2gM+SgKqqjK9RATcRQgh7QE3q27q1H68V6XbZmrNXMEfoB6+0TJACUDg==</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="8NilQ+ucD/D7ao6lAtI0DtjzA0Q=">AAAB7XicbZBLSwMxFIXv1Fet1Y5u3QwWwVWZcaNLwY3LCvYB7VAyaaYNzWNI7oh16C9x40IR/447/43pY6GtBwIf5yTcm5NkglsMw2+vtLW9s7tX3q8cVA+Pav5xtW11bihrUS206SbEMsEVayFHwbqZYUQmgnWSye087zwyY7lWDzjNWCzJSPGUU4LOGvi1PrInNLIY6YwLMhv49bARLhRsQrSCOqzUHPhf/aGmuWQKqSDW9qIww7ggBjkVbFbp55ZlhE7IiPUcKiKZjYvF4rPg3DnDINXGHYXBwv39oiDS2qlM3E1JcGzXs7n5X9bLMb2OC66yHJmiy0FpLgLUwbyFYMgNoyimDgg13O0a0DExhKLrquJKiNa/vAnty0YUNqL7EMpwCmdwARFcwQ3cQRNaQCGHF3iDd+/Ze/U+lnWVvFVvJ/BH3ucPRu+SUg==</latexit><latexit sha1_base64="P9io32dLHoG0XT2FIlPC2auT7VQ=">AAAB7XicdZBLSwMxFIXv+Ky12urWTbAIroZMW2y7E9y4rGAf0JaSSdM2NPMguSPWob/EjQtF/Dvu/DemD0FFDwQO5yTcm8+PlTRI6Yezsbm1vbOb2cvu5w4O84WjXMtEieaiySMV6Y7PjFAyFE2UqEQn1oIFvhJtf3q16Nt3QhsZhbc4i0U/YONQjiRnaKNBId9DcY86SMdRLBWbDwpF6tarVa9eJ9StVCm9KFtT9kr1WoV4Ll2qCGs1BoX33jDiSSBC5IoZ0/VojP2UaZRciXm2lxgRMz5lY9G1NmSBMP10uficnNlkSEaRtidEsky/v0hZYMws8O3NgOHE/O4W4V9dN8FRrZ/KME5QhHw1aJQoghFZUCBDqQVHNbOGcS3troRPmGYcLaushfD1U/K/aZVcj7reDYUMnMApnIMHVbiEa2hAEzgk8AjP8OI8OE/O6wrXhrPmdgw/5Lx9AsRlkqs=</latexit><latexit sha1_base64="kcmfdhF/oQBkvsXVEfzdWz/TPlk=">AAAB+HicdVDJSgNBEO2JW4xLoh69NAbB09CTBJO5Bb14jGAWSIbQ0+kkTXoWumvEOORLvHhQxKuf4s2/sbMIKvqg4PFeFVX1/FgKDYR8WJm19Y3Nrex2bmd3bz9fODhs6ShRjDdZJCPV8anmUoS8CQIk78SK08CXvO1PLud++5YrLaLwBqYx9wI6CsVQMApG6hfyPeB3oIJ0FMVC0lm/UCS2W606rouJXakScl42pOyU3FoFOzZZoIhWaPQL771BxJKAh8Ak1brrkBi8lCoQTPJZrpdoHlM2oSPeNTSkAddeujh8hk+NMsDDSJkKAS/U7xMpDbSeBr7pDCiM9W9vLv7ldRMY1rxUhHECPGTLRcNEYojwPAU8EIozkFNDKFPC3IrZmCrKwGSVMyF8fYr/J62S7RDbuSbF+sUqjiw6RifoDDmoiuroCjVQEzGUoAf0hJ6te+vRerFel60ZazVzhH7AevsEIsCUCg==</latexit><latexit sha1_base64="rCJ7zXx4d2IZUkbfN8EO7XYYjO8=">AAAB+HicdVDJSgNBEO2JW4xLoh69NAbB09CTBJO5Bb14jGAWSIbQ0+kkTXoWumvEOORLvHhQxKuf4s2/sbMIKvqg4PFeFVX1/FgKDYR8WJm19Y3Nrex2bmd3bz9fODhs6ShRjDdZJCPV8anmUoS8CQIk78SK08CXvO1PLud++5YrLaLwBqYx9wI6CsVQMApG6hfyPeB3oIJ0FMVC0lm/UCS2W606rouJXakScl42pOyU3FoFOzZZoIhWaPQL771BxJKAh8Ak1brrkBi8lCoQTPJZrpdoHlM2oSPeNTSkAddeujh8hk+NMsDDSJkKAS/U7xMpDbSeBr7pDCiM9W9vLv7ldRMY1rxUhHECPGTLRcNEYojwPAU8EIozkFNDKFPC3IrZmCrKwGSVMyF8fYr/J62S7RDbua4U6xerOLLoGJ2gM+SgKqqjK9RATcRQgh7QE3q27q1H68V6XbZmrNXMEfoB6+0TJACUDg==</latexit><latexit sha1_base64="rCJ7zXx4d2IZUkbfN8EO7XYYjO8=">AAAB+HicdVDJSgNBEO2JW4xLoh69NAbB09CTBJO5Bb14jGAWSIbQ0+kkTXoWumvEOORLvHhQxKuf4s2/sbMIKvqg4PFeFVX1/FgKDYR8WJm19Y3Nrex2bmd3bz9fODhs6ShRjDdZJCPV8anmUoS8CQIk78SK08CXvO1PLud++5YrLaLwBqYx9wI6CsVQMApG6hfyPeB3oIJ0FMVC0lm/UCS2W606rouJXakScl42pOyU3FoFOzZZoIhWaPQL771BxJKAh8Ak1brrkBi8lCoQTPJZrpdoHlM2oSPeNTSkAddeujh8hk+NMsDDSJkKAS/U7xMpDbSeBr7pDCiM9W9vLv7ldRMY1rxUhHECPGTLRcNEYojwPAU8EIozkFNDKFPC3IrZmCrKwGSVMyF8fYr/J62S7RDbua4U6xerOLLoGJ2gM+SgKqqjK9RATcRQgh7QE3q27q1H68V6XbZmrNXMEfoB6+0TJACUDg==</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit>

tokibu
<latexit sha1_base64="lqnRXZct4ROVX2AMefeDVg3ZCwk=">AAAB+HicdVDJSgNBEO1xjXFJ1KOXxiB4GnrGxOQY9OIxglkgGUJPpydp0rPQXSPGIV/ixYMiXv0Ub/6NnUVQ0QcFj/eqqKrnJ1JoIOTDWlldW9/YzG3lt3d29wrF/YOWjlPFeJPFMlYdn2ouRcSbIEDyTqI4DX3J2/74cua3b7nSIo5uYJJwL6TDSASCUTBSv1joAb8DFWYQj4WfTvvFErHPyqTmupjYVdd1y+eGVKo1Uq1gxyZzlNASjX7xvTeIWRryCJikWncdkoCXUQWCST7N91LNE8rGdMi7hkY05NrL5odP8YlRBjiIlakI8Fz9PpHRUOtJ6JvOkMJI//Zm4l9eN4Wg5mUiSlLgEVssClKJIcazFPBAKM5ATgyhTAlzK2YjqigDk1XehPD1Kf6ftFzbIbZzXS7VL5Zx5NAROkanyEFVVEdXqIGaiKEUPaAn9GzdW4/Wi/W6aF2xljOH6Aest08o4pQR</latexit><latexit sha1_base64="lqnRXZct4ROVX2AMefeDVg3ZCwk=">AAAB+HicdVDJSgNBEO1xjXFJ1KOXxiB4GnrGxOQY9OIxglkgGUJPpydp0rPQXSPGIV/ixYMiXv0Ub/6NnUVQ0QcFj/eqqKrnJ1JoIOTDWlldW9/YzG3lt3d29wrF/YOWjlPFeJPFMlYdn2ouRcSbIEDyTqI4DX3J2/74cua3b7nSIo5uYJJwL6TDSASCUTBSv1joAb8DFWYQj4WfTvvFErHPyqTmupjYVdd1y+eGVKo1Uq1gxyZzlNASjX7xvTeIWRryCJikWncdkoCXUQWCST7N91LNE8rGdMi7hkY05NrL5odP8YlRBjiIlakI8Fz9PpHRUOtJ6JvOkMJI//Zm4l9eN4Wg5mUiSlLgEVssClKJIcazFPBAKM5ATgyhTAlzK2YjqigDk1XehPD1Kf6ftFzbIbZzXS7VL5Zx5NAROkanyEFVVEdXqIGaiKEUPaAn9GzdW4/Wi/W6aF2xljOH6Aest08o4pQR</latexit><latexit sha1_base64="PBxpc4ZdpN2Bf4NtF/m/mkFDb4Y=">AAAB+HicbVDJSgNBEO1xjXFJ1KOXxiB4GnrGxMkx6MVjBLNAMoSeTidp0rPQXSPGIV/ixYMiXv0Ub/6NnUVwe1DweK+KqnpBIoUGQj6sldW19Y3N3FZ+e2d3r1DcP2jqOFWMN1gsY9UOqOZSRLwBAiRvJ4rTMJC8FYwvZ37rlist4ugGJgn3QzqMxEAwCkbqFQtd4HegwgzisQjSaa9YIvZZmVRdFxPbc123fG5IxasSr4Idm8xRQkvUe8X3bj9macgjYJJq3XFIAn5GFQgm+TTfTTVPKBvTIe8YGtGQaz+bHz7FJ0bp40GsTEWA5+r3iYyGWk/CwHSGFEb6tzcT//M6KQyqfiaiJAUescWiQSoxxHiWAu4LxRnIiSGUKWFuxWxEFWVgssrPQ1h8iv+SrxCaru0Q27kul2oXyzhy6Agdo1PkIA/V0BWqowZiKEUP6Ak9W/fWo/VivS5aV6zlzCH6AevtEyeMlA4=</latexit><latexit sha1_base64="PBxpc4ZdpN2Bf4NtF/m/mkFDb4Y=">AAAB+HicbVDJSgNBEO1xjXFJ1KOXxiB4GnrGxMkx6MVjBLNAMoSeTidp0rPQXSPGIV/ixYMiXv0Ub/6NnUVwe1DweK+KqnpBIoUGQj6sldW19Y3N3FZ+e2d3r1DcP2jqOFWMN1gsY9UOqOZSRLwBAiRvJ4rTMJC8FYwvZ37rlist4ugGJgn3QzqMxEAwCkbqFQtd4HegwgzisQjSaa9YIvZZmVRdFxPbc123fG5IxasSr4Idm8xRQkvUe8X3bj9macgjYJJq3XFIAn5GFQgm+TTfTTVPKBvTIe8YGtGQaz+bHz7FJ0bp40GsTEWA5+r3iYyGWk/CwHSGFEb6tzcT//M6KQyqfiaiJAUescWiQSoxxHiWAu4LxRnIiSGUKWFuxWxEFWVgssrPQ1h8iv+SrxCaru0Q27kul2oXyzhy6Agdo1PkIA/V0BWqowZiKEUP6Ak9W/fWo/VivS5aV6zlzCH6AevtEyeMlA4=</latexit><latexit sha1_base64="PBxpc4ZdpN2Bf4NtF/m/mkFDb4Y=">AAAB+HicbVDJSgNBEO1xjXFJ1KOXxiB4GnrGxMkx6MVjBLNAMoSeTidp0rPQXSPGIV/ixYMiXv0Ub/6NnUVwe1DweK+KqnpBIoUGQj6sldW19Y3N3FZ+e2d3r1DcP2jqOFWMN1gsY9UOqOZSRLwBAiRvJ4rTMJC8FYwvZ37rlist4ugGJgn3QzqMxEAwCkbqFQtd4HegwgzisQjSaa9YIvZZmVRdFxPbc123fG5IxasSr4Idm8xRQkvUe8X3bj9macgjYJJq3XFIAn5GFQgm+TTfTTVPKBvTIe8YGtGQaz+bHz7FJ0bp40GsTEWA5+r3iYyGWk/CwHSGFEb6tzcT//M6KQyqfiaiJAUescWiQSoxxHiWAu4LxRnIiSGUKWFuxWxEFWVgssrPQ1h8iv+SrxCaru0Q27kul2oXyzhy6Agdo1PkIA/V0BWqowZiKEUP6Ak9W/fWo/VivS5aV6zlzCH6AevtEyeMlA4=</latexit><latexit sha1_base64="PBxpc4ZdpN2Bf4NtF/m/mkFDb4Y=">AAAB+HicbVDJSgNBEO1xjXFJ1KOXxiB4GnrGxMkx6MVjBLNAMoSeTidp0rPQXSPGIV/ixYMiXv0Ub/6NnUVwe1DweK+KqnpBIoUGQj6sldW19Y3N3FZ+e2d3r1DcP2jqOFWMN1gsY9UOqOZSRLwBAiRvJ4rTMJC8FYwvZ37rlist4ugGJgn3QzqMxEAwCkbqFQtd4HegwgzisQjSaa9YIvZZmVRdFxPbc123fG5IxasSr4Idm8xRQkvUe8X3bj9macgjYJJq3XFIAn5GFQgm+TTfTTVPKBvTIe8YGtGQaz+bHz7FJ0bp40GsTEWA5+r3iYyGWk/CwHSGFEb6tzcT//M6KQyqfiaiJAUescWiQSoxxHiWAu4LxRnIiSGUKWFuxWxEFWVgssrPQ1h8iv+SrxCaru0Q27kul2oXyzhy6Agdo1PkIA/V0BWqowZiKEUP6Ak9W/fWo/VivS5aV6zlzCH6AevtEyeMlA4=</latexit>

gikoba
<latexit sha1_base64="+w4dxss9MNmomxEJOJUySVTwI8k=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWkQzGOPDrtF4qOXa45pF7Fjl2plOqEGFKtnJLqGSa2M0cRLdHsF957g4glAQ+BSap1lzgxuClVIJjk01wv0TymbEyHvGtoSAOu3XR++BQfG2WA/UiZCgHP1e8TKQ20ngSe6QwojPRvbyb+5XUT8GtuKsI4AR6yxSI/kRgiPEsBD4TiDOTEEMqUMLdiNqKKMjBZ5UwIX5/i/8lNySaOTa7Kxcb5Mo4sOkRH6AQRVEUNdImaqIUYStADekLP1r31aL1Yr4vWjLWcOUA/YL19AgEFk/c=</latexit><latexit sha1_base64="+w4dxss9MNmomxEJOJUySVTwI8k=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWkQzGOPDrtF4qOXa45pF7Fjl2plOqEGFKtnJLqGSa2M0cRLdHsF957g4glAQ+BSap1lzgxuClVIJjk01wv0TymbEyHvGtoSAOu3XR++BQfG2WA/UiZCgHP1e8TKQ20ngSe6QwojPRvbyb+5XUT8GtuKsI4AR6yxSI/kRgiPEsBD4TiDOTEEMqUMLdiNqKKMjBZ5UwIX5/i/8lNySaOTa7Kxcb5Mo4sOkRH6AQRVEUNdImaqIUYStADekLP1r31aL1Yr4vWjLWcOUA/YL19AgEFk/c=</latexit><latexit sha1_base64="n8XiH/0yvYiSuAdGKyi8Scz3v8E=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4DgfVmZldW19I7uZ29re2c0X9vZvdBgrxlsslKHqeFRzKQLeAgGSdyLFqe9J3vYmF3O/fcuVFmFwDdOIuz4dBWIoGAUj9Qv5HvA7UH4yEpPQo7N+oejY5ZpD6lXs2JVKqU6IIdXKKameYWI7KYpoiWa/8N4bhCz2eQBMUq27xInATagCwSSf5Xqx5hFlEzriXUMD6nPtJunhM3xslAEehspUADhVv08k1Nd66num06cw1r+9ufif141hWHMTEUQx8IAtFg1jiSHE8xTwQCjOQE4NoUwJcytmY6ooA5NVLg1h8Sn+S75CuCnZxLHJVbnYOF/GkUWH6AidIIKqqIEuURO1EEMxekBP6Nm6tx6tF+t10ZqxljMH6Aest0//oJP0</latexit><latexit sha1_base64="n8XiH/0yvYiSuAdGKyi8Scz3v8E=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4DgfVmZldW19I7uZ29re2c0X9vZvdBgrxlsslKHqeFRzKQLeAgGSdyLFqe9J3vYmF3O/fcuVFmFwDdOIuz4dBWIoGAUj9Qv5HvA7UH4yEpPQo7N+oejY5ZpD6lXs2JVKqU6IIdXKKameYWI7KYpoiWa/8N4bhCz2eQBMUq27xInATagCwSSf5Xqx5hFlEzriXUMD6nPtJunhM3xslAEehspUADhVv08k1Nd66num06cw1r+9ufif141hWHMTEUQx8IAtFg1jiSHE8xTwQCjOQE4NoUwJcytmY6ooA5NVLg1h8Sn+S75CuCnZxLHJVbnYOF/GkUWH6AidIIKqqIEuURO1EEMxekBP6Nm6tx6tF+t10ZqxljMH6Aest0//oJP0</latexit><latexit sha1_base64="n8XiH/0yvYiSuAdGKyi8Scz3v8E=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4DgfVmZldW19I7uZ29re2c0X9vZvdBgrxlsslKHqeFRzKQLeAgGSdyLFqe9J3vYmF3O/fcuVFmFwDdOIuz4dBWIoGAUj9Qv5HvA7UH4yEpPQo7N+oejY5ZpD6lXs2JVKqU6IIdXKKameYWI7KYpoiWa/8N4bhCz2eQBMUq27xInATagCwSSf5Xqx5hFlEzriXUMD6nPtJunhM3xslAEehspUADhVv08k1Nd66num06cw1r+9ufif141hWHMTEUQx8IAtFg1jiSHE8xTwQCjOQE4NoUwJcytmY6ooA5NVLg1h8Sn+S75CuCnZxLHJVbnYOF/GkUWH6AidIIKqqIEuURO1EEMxekBP6Nm6tx6tF+t10ZqxljMH6Aest0//oJP0</latexit><latexit sha1_base64="n8XiH/0yvYiSuAdGKyi8Scz3v8E=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4DgfVmZldW19I7uZ29re2c0X9vZvdBgrxlsslKHqeFRzKQLeAgGSdyLFqe9J3vYmF3O/fcuVFmFwDdOIuz4dBWIoGAUj9Qv5HvA7UH4yEpPQo7N+oejY5ZpD6lXs2JVKqU6IIdXKKameYWI7KYpoiWa/8N4bhCz2eQBMUq27xInATagCwSSf5Xqx5hFlEzriXUMD6nPtJunhM3xslAEehspUADhVv08k1Nd66num06cw1r+9ufif141hWHMTEUQx8IAtFg1jiSHE8xTwQCjOQE4NoUwJcytmY6ooA5NVLg1h8Sn+S75CuCnZxLHJVbnYOF/GkUWH6AidIIKqqIEuURO1EEMxekBP6Nm6tx6tF+t10ZqxljMH6Aest0//oJP0</latexit>

gopila
<latexit sha1_base64="rCJ7zXx4d2IZUkbfN8EO7XYYjO8=">AAAB+HicdVDJSgNBEO2JW4xLoh69NAbB09CTBJO5Bb14jGAWSIbQ0+kkTXoWumvEOORLvHhQxKuf4s2/sbMIKvqg4PFeFVX1/FgKDYR8WJm19Y3Nrex2bmd3bz9fODhs6ShRjDdZJCPV8anmUoS8CQIk78SK08CXvO1PLud++5YrLaLwBqYx9wI6CsVQMApG6hfyPeB3oIJ0FMVC0lm/UCS2W606rouJXakScl42pOyU3FoFOzZZoIhWaPQL771BxJKAh8Ak1brrkBi8lCoQTPJZrpdoHlM2oSPeNTSkAddeujh8hk+NMsDDSJkKAS/U7xMpDbSeBr7pDCiM9W9vLv7ldRMY1rxUhHECPGTLRcNEYojwPAU8EIozkFNDKFPC3IrZmCrKwGSVMyF8fYr/J62S7RDbua4U6xerOLLoGJ2gM+SgKqqjK9RATcRQgh7QE3q27q1H68V6XbZmrNXMEfoB6+0TJACUDg==</latexit><latexit sha1_base64="rCJ7zXx4d2IZUkbfN8EO7XYYjO8=">AAAB+HicdVDJSgNBEO2JW4xLoh69NAbB09CTBJO5Bb14jGAWSIbQ0+kkTXoWumvEOORLvHhQxKuf4s2/sbMIKvqg4PFeFVX1/FgKDYR8WJm19Y3Nrex2bmd3bz9fODhs6ShRjDdZJCPV8anmUoS8CQIk78SK08CXvO1PLud++5YrLaLwBqYx9wI6CsVQMApG6hfyPeB3oIJ0FMVC0lm/UCS2W606rouJXakScl42pOyU3FoFOzZZoIhWaPQL771BxJKAh8Ak1brrkBi8lCoQTPJZrpdoHlM2oSPeNTSkAddeujh8hk+NMsDDSJkKAS/U7xMpDbSeBr7pDCiM9W9vLv7ldRMY1rxUhHECPGTLRcNEYojwPAU8EIozkFNDKFPC3IrZmCrKwGSVMyF8fYr/J62S7RDbua4U6xerOLLoGJ2gM+SgKqqjK9RATcRQgh7QE3q27q1H68V6XbZmrNXMEfoB6+0TJACUDg==</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="8NilQ+ucD/D7ao6lAtI0DtjzA0Q=">AAAB7XicbZBLSwMxFIXv1Fet1Y5u3QwWwVWZcaNLwY3LCvYB7VAyaaYNzWNI7oh16C9x40IR/447/43pY6GtBwIf5yTcm5NkglsMw2+vtLW9s7tX3q8cVA+Pav5xtW11bihrUS206SbEMsEVayFHwbqZYUQmgnWSye087zwyY7lWDzjNWCzJSPGUU4LOGvi1PrInNLIY6YwLMhv49bARLhRsQrSCOqzUHPhf/aGmuWQKqSDW9qIww7ggBjkVbFbp55ZlhE7IiPUcKiKZjYvF4rPg3DnDINXGHYXBwv39oiDS2qlM3E1JcGzXs7n5X9bLMb2OC66yHJmiy0FpLgLUwbyFYMgNoyimDgg13O0a0DExhKLrquJKiNa/vAnty0YUNqL7EMpwCmdwARFcwQ3cQRNaQCGHF3iDd+/Ze/U+lnWVvFVvJ/BH3ucPRu+SUg==</latexit><latexit sha1_base64="P9io32dLHoG0XT2FIlPC2auT7VQ=">AAAB7XicdZBLSwMxFIXv+Ky12urWTbAIroZMW2y7E9y4rGAf0JaSSdM2NPMguSPWob/EjQtF/Dvu/DemD0FFDwQO5yTcm8+PlTRI6Yezsbm1vbOb2cvu5w4O84WjXMtEieaiySMV6Y7PjFAyFE2UqEQn1oIFvhJtf3q16Nt3QhsZhbc4i0U/YONQjiRnaKNBId9DcY86SMdRLBWbDwpF6tarVa9eJ9StVCm9KFtT9kr1WoV4Ll2qCGs1BoX33jDiSSBC5IoZ0/VojP2UaZRciXm2lxgRMz5lY9G1NmSBMP10uficnNlkSEaRtidEsky/v0hZYMws8O3NgOHE/O4W4V9dN8FRrZ/KME5QhHw1aJQoghFZUCBDqQVHNbOGcS3troRPmGYcLaushfD1U/K/aZVcj7reDYUMnMApnIMHVbiEa2hAEzgk8AjP8OI8OE/O6wrXhrPmdgw/5Lx9AsRlkqs=</latexit><latexit sha1_base64="kcmfdhF/oQBkvsXVEfzdWz/TPlk=">AAAB+HicdVDJSgNBEO2JW4xLoh69NAbB09CTBJO5Bb14jGAWSIbQ0+kkTXoWumvEOORLvHhQxKuf4s2/sbMIKvqg4PFeFVX1/FgKDYR8WJm19Y3Nrex2bmd3bz9fODhs6ShRjDdZJCPV8anmUoS8CQIk78SK08CXvO1PLud++5YrLaLwBqYx9wI6CsVQMApG6hfyPeB3oIJ0FMVC0lm/UCS2W606rouJXakScl42pOyU3FoFOzZZoIhWaPQL771BxJKAh8Ak1brrkBi8lCoQTPJZrpdoHlM2oSPeNTSkAddeujh8hk+NMsDDSJkKAS/U7xMpDbSeBr7pDCiM9W9vLv7ldRMY1rxUhHECPGTLRcNEYojwPAU8EIozkFNDKFPC3IrZmCrKwGSVMyF8fYr/J62S7RDbuSbF+sUqjiw6RifoDDmoiuroCjVQEzGUoAf0hJ6te+vRerFel60ZazVzhH7AevsEIsCUCg==</latexit><latexit sha1_base64="rCJ7zXx4d2IZUkbfN8EO7XYYjO8=">AAAB+HicdVDJSgNBEO2JW4xLoh69NAbB09CTBJO5Bb14jGAWSIbQ0+kkTXoWumvEOORLvHhQxKuf4s2/sbMIKvqg4PFeFVX1/FgKDYR8WJm19Y3Nrex2bmd3bz9fODhs6ShRjDdZJCPV8anmUoS8CQIk78SK08CXvO1PLud++5YrLaLwBqYx9wI6CsVQMApG6hfyPeB3oIJ0FMVC0lm/UCS2W606rouJXakScl42pOyU3FoFOzZZoIhWaPQL771BxJKAh8Ak1brrkBi8lCoQTPJZrpdoHlM2oSPeNTSkAddeujh8hk+NMsDDSJkKAS/U7xMpDbSeBr7pDCiM9W9vLv7ldRMY1rxUhHECPGTLRcNEYojwPAU8EIozkFNDKFPC3IrZmCrKwGSVMyF8fYr/J62S7RDbua4U6xerOLLoGJ2gM+SgKqqjK9RATcRQgh7QE3q27q1H68V6XbZmrNXMEfoB6+0TJACUDg==</latexit><latexit sha1_base64="rCJ7zXx4d2IZUkbfN8EO7XYYjO8=">AAAB+HicdVDJSgNBEO2JW4xLoh69NAbB09CTBJO5Bb14jGAWSIbQ0+kkTXoWumvEOORLvHhQxKuf4s2/sbMIKvqg4PFeFVX1/FgKDYR8WJm19Y3Nrex2bmd3bz9fODhs6ShRjDdZJCPV8anmUoS8CQIk78SK08CXvO1PLud++5YrLaLwBqYx9wI6CsVQMApG6hfyPeB3oIJ0FMVC0lm/UCS2W606rouJXakScl42pOyU3FoFOzZZoIhWaPQL771BxJKAh8Ak1brrkBi8lCoQTPJZrpdoHlM2oSPeNTSkAddeujh8hk+NMsDDSJkKAS/U7xMpDbSeBr7pDCiM9W9vLv7ldRMY1rxUhHECPGTLRcNEYojwPAU8EIozkFNDKFPC3IrZmCrKwGSVMyF8fYr/J62S7RDbua4U6xerOLLoGJ2gM+SgKqqjK9RATcRQgh7QE3q27q1H68V6XbZmrNXMEfoB6+0TJACUDg==</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit><latexit sha1_base64="1CgEqlQr7afIvcpTw+xLf3e4vuI=">AAAB+HicbVDJSgNBEO2JW4xLoh69NAbB09CTBJPcgl48RjALJEPo6fQkTXoWumvEOORLvHhQxKuf4s2/sbMIbg8KHu9VUVXPi6XQQMiHlVlb39jcym7ndnb39vOFg8O2jhLFeItFMlJdj2ouRchbIEDybqw4DTzJO97kcu53brnSIgpvYBpzN6CjUPiCUTDSoJDvA78DFaSjKBaSzgaFIrHr1apTr2NiV6qEnJcNKTuleq2CHZssUEQrNAeF9/4wYknAQ2CSat1zSAxuShUIJvks1080jymb0BHvGRrSgGs3XRw+w6dGGWI/UqZCwAv1+0RKA62ngWc6Awpj/dubi/95vQT8mpuKME6Ah2y5yE8khgjPU8BDoTgDOTWEMiXMrZiNqaIMTFa5RQjLT/Ff8hVCu2Q7xHauK8XGxSqOLDpGJ+gMOaiKGugKNVELMZSgB/SEnq1769F6sV6XrRlrNXOEfsB6+wQiqpQL</latexit>

totobu
<latexit sha1_base64="sckgaEXjDwZW7rQawYMNXRC6SkU=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRq62007a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jVGxZrzBlFS65VPDpQh5AwRI3oo0p4EvedMfX8z85i3XRqjwGiYR7wZ0GIqBYBSs1MtlO8DvQAcJKFB+PO3l8p5brHikWsaeWyoVqoRYUi6dkvIZJq43Rx4tUe/l3jt9xeKAh8AkNaZNvAi6CdUgmOTTTCc2PKJsTIe8bWlIA266yfzwKT62Sh8PlLYVAp6r3ycSGhgzCXzbGVAYmd/eTPzLa8cwqHQTEUYx8JAtFg1iiUHhWQq4LzRnICeWUKaFvRWzEdWUgc0qY0P4+hT/T24KLvFcclXM186XcaTRITpCJ4igMqqhS1RHDcRQjB7QE3p27p1H58V5XbSmnOXMAfoB5+0TSmmUJw==</latexit><latexit sha1_base64="sckgaEXjDwZW7rQawYMNXRC6SkU=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRq62007a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jVGxZrzBlFS65VPDpQh5AwRI3oo0p4EvedMfX8z85i3XRqjwGiYR7wZ0GIqBYBSs1MtlO8DvQAcJKFB+PO3l8p5brHikWsaeWyoVqoRYUi6dkvIZJq43Rx4tUe/l3jt9xeKAh8AkNaZNvAi6CdUgmOTTTCc2PKJsTIe8bWlIA266yfzwKT62Sh8PlLYVAp6r3ycSGhgzCXzbGVAYmd/eTPzLa8cwqHQTEUYx8JAtFg1iiUHhWQq4LzRnICeWUKaFvRWzEdWUgc0qY0P4+hT/T24KLvFcclXM186XcaTRITpCJ4igMqqhS1RHDcRQjB7QE3p27p1H58V5XbSmnOXMAfoB5+0TSmmUJw==</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit>

mimitu
<latexit sha1_base64="je3OGi2tqSyUa02KaETSfXctnuw=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRra3U07a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jQljzXiDhTLULZ8aLkXAGyBA8lakOVW+5E1/fDHzm7dcGxEG1zCJeFfRYSAGglGwUi+X7QC/A60SJZSAeNrL5T23WPFItYw9t1QqVAmxpFw6JeUzTFxvjjxaot7LvXf6IYsVD4BJakybeBF0E6pBMMmnmU5seETZmA5529KAKm66yfzwKT62Sh8PQm0rADxXv08kVBkzUb7tVBRG5rc3E//y2jEMKt1EBFEMPGCLRYNYYgjxLAXcF5ozkBNLKNPC3orZiGrKwGaVsSF8fYr/JzcFl3guuSrma+fLONLoEB2hE0RQGdXQJaqjBmIoRg/oCT07986j8+K8LlpTznLmAP2A8/YJPfeUHw==</latexit><latexit sha1_base64="je3OGi2tqSyUa02KaETSfXctnuw=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRra3U07a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jQljzXiDhTLULZ8aLkXAGyBA8lakOVW+5E1/fDHzm7dcGxEG1zCJeFfRYSAGglGwUi+X7QC/A60SJZSAeNrL5T23WPFItYw9t1QqVAmxpFw6JeUzTFxvjjxaot7LvXf6IYsVD4BJakybeBF0E6pBMMmnmU5seETZmA5529KAKm66yfzwKT62Sh8PQm0rADxXv08kVBkzUb7tVBRG5rc3E//y2jEMKt1EBFEMPGCLRYNYYgjxLAXcF5ozkBNLKNPC3orZiGrKwGaVsSF8fYr/JzcFl3guuSrma+fLONLoEB2hE0RQGdXQJaqjBmIoRg/oCT07986j8+K8LlpTznLmAP2A8/YJPfeUHw==</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit>

gagari
<latexit sha1_base64="Fk3p0+35QYU+VTpnHGy/i7/ZGbw=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWkQzqkSkz7haJjl2sOqVexY1cqpTohhlQrp6R6hontzFFESzT7hffeIGJJwENgkmrdJU4MbkoVCCb5NNdLNI8pG9Mh7xoa0oBrN50fPsXHRhlgP1KmQsBz9ftESgOtJ4FnOgMKI/3bm4l/ed0E/JqbijBOgIdsschPJIYIz1LAA6E4AzkxhDIlzK2YjaiiDExWORPC16f4f3JTsoljk6tysXG+jCOLDtEROkEEVVEDXaImaiGGEvSAntCzdW89Wi/W66I1Yy1nDtAPWG+f/bST9Q==</latexit><latexit sha1_base64="Fk3p0+35QYU+VTpnHGy/i7/ZGbw=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWkQzqkSkz7haJjl2sOqVexY1cqpTohhlQrp6R6hontzFFESzT7hffeIGJJwENgkmrdJU4MbkoVCCb5NNdLNI8pG9Mh7xoa0oBrN50fPsXHRhlgP1KmQsBz9ftESgOtJ4FnOgMKI/3bm4l/ed0E/JqbijBOgIdsschPJIYIz1LAA6E4AzkxhDIlzK2YjaiiDExWORPC16f4f3JTsoljk6tysXG+jCOLDtEROkEEVVEDXaImaiGGEvSAntCzdW89Wi/W66I1Yy1nDtAPWG+f/bST9Q==</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit>

pesipe
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?

A+B sin!t
<latexit sha1_base64="K1AVJo0UUaYoDDsyttFcXVvGF8Q=">AAAB/HicdVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthU4pmTRtQzOZIckIQ6m/4saFIm79EHf+jelDUNEDFw7n3Mu99wQxZ0q77oeVWVldW9/Ibua2tnd29+z9g5aKEklok0Q8ku0AK8qZoE3NNKftWFIcBpzeBuPLmX97R6VikbjRaUy7IR4KNmAEayP17PwFPIV16CsmoB+FdIih7tkF1ylVXFT1oOuUy8UqQoZ45TPknUPkuHMUwBKNnv3u9yOShFRowrFSHeTGujvBUjPC6TTnJ4rGmIzxkHYMFTikqjuZHz+Fx0bpw0EkTQkN5+r3iQkOlUrDwHSGWI/Ub28m/uV1Ej2odCdMxImmgiwWDRIOdQRnScA+k5RonhqCiWTmVkhGWGKiTV45E8LXp/B/0io6yHXQdalQqy/jyIJDcAROAAIeqIEr0ABNQEAKHsATeLburUfrxXpdtGas5Uwe/ID19gmwC5OH</latexit><latexit sha1_base64="K1AVJo0UUaYoDDsyttFcXVvGF8Q=">AAAB/HicdVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthU4pmTRtQzOZIckIQ6m/4saFIm79EHf+jelDUNEDFw7n3Mu99wQxZ0q77oeVWVldW9/Ibua2tnd29+z9g5aKEklok0Q8ku0AK8qZoE3NNKftWFIcBpzeBuPLmX97R6VikbjRaUy7IR4KNmAEayP17PwFPIV16CsmoB+FdIih7tkF1ylVXFT1oOuUy8UqQoZ45TPknUPkuHMUwBKNnv3u9yOShFRowrFSHeTGujvBUjPC6TTnJ4rGmIzxkHYMFTikqjuZHz+Fx0bpw0EkTQkN5+r3iQkOlUrDwHSGWI/Ub28m/uV1Ej2odCdMxImmgiwWDRIOdQRnScA+k5RonhqCiWTmVkhGWGKiTV45E8LXp/B/0io6yHXQdalQqy/jyIJDcAROAAIeqIEr0ABNQEAKHsATeLburUfrxXpdtGas5Uwe/ID19gmwC5OH</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit>
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• Random fixed recurrent weights à dynamics

• Trainable linear weights à readout

⌧ ẋ = �x+WRec · �(x) +WIn · I+ · · ·
<latexit sha1_base64="ifAP3E/8YVPQLEFZPa3hdjcv580="></latexit><latexit sha1_base64="ifAP3E/8YVPQLEFZPa3hdjcv580="></latexit><latexit sha1_base64="XS0cREq8x+o1NTDiTOeIev3GoR4="></latexit><latexit sha1_base64="XS0cREq8x+o1NTDiTOeIev3GoR4="></latexit><latexit sha1_base64="XS0cREq8x+o1NTDiTOeIev3GoR4="></latexit><latexit sha1_base64="XS0cREq8x+o1NTDiTOeIev3GoR4="></latexit>

z = WOut · �(x)
<latexit sha1_base64="F2HNihYrCq1zzweIeG5R4k/25ho="></latexit><latexit sha1_base64="F2HNihYrCq1zzweIeG5R4k/25ho="></latexit><latexit sha1_base64="yYB8Zjj0bShOD3UbP90NGLnrnTE="></latexit><latexit sha1_base64="yYB8Zjj0bShOD3UbP90NGLnrnTE="></latexit><latexit sha1_base64="yYB8Zjj0bShOD3UbP90NGLnrnTE="></latexit><latexit sha1_base64="yYB8Zjj0bShOD3UbP90NGLnrnTE="></latexit>

WRec
ij ⇠ N (0,

gp
N

)
<latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lrvtb/TBXnanJfeGmhLkqCN+ZNU=">AAACI3icbZBLSwMxFIXv+Ky1anXrJliEClJm3OhSEMGVVLEP6NSSSTNtbOZhkhFKyC9y41/RhaAi/hXTaRdavRA4nJNwc74g5Uwq131zFhaXlldWC2vF9dLG5lZ5u9SUSSYIbZCEJ6IdYEk5i2lDMcVpOxUURwGnrWB0NslbD1RIlsQ3apzSboQHMQsZwcpavfK5H2E1DELdMrc61zLU15QY09PsziBfsgjlPsFcX5qqe+iHAhM9MNqX90JZzxz0yhW35uaD/gpvJiowm3qv/OL3E5JFNFaEYyk7npuqrsZCMcKpKfqZpCkmIzygHStjHFHZ1Xldg/at00dhIuyJFcrdny80jqQcR4G9mReazybmf1knU+FJV7M4zRSNyXRRmHGkEjRhh/pMUKL42ApMBLN/RWSILQ1lCRctBG++8l/RPKp5bs27cqEAu7AHVfDgGE7hAurQAAKP8Azv8OE8Oa/O5xTXgjPjtgO/xvn6Blu6qRs=</latexit><latexit sha1_base64="pvdwzzJMofvCcF9Z7h+R/qHuIko="></latexit><latexit sha1_base64="nF0qEnSfnhgw30LcvsI+5pr/HSo="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit>

<latexit sha1_base64="AP2L6+AH1HcU/xT3YtrbM0AgY3g=">AAACAnicbVDJSgNBEO1xjXEb9SReGoPgaehJYpZb0IvHKGaBJIaeTk/SpGehu0cJw+DFX/HiQRGvfoU3/8bOJILbg4LHe1VU1XNCzqRC6MNYWFxaXlnNrGXXNza3ts2d3aYMIkFogwQ8EG0HS8qZTxuKKU7boaDYczhtOeOzqd+6oUKywL9Sk5D2PDz0mcsIVlrqm/tdD6uR48a3yXWccunGl5QkSd/MIatYKpRRHiLrpFCyi1VNyvlqBZWgbaEUOTBHvW++dwcBiTzqK8KxlB0bhaoXY6EY4TTJdiNJQ0zGeEg7mvrYo7IXpy8k8EgrA+gGQpevYKp+n4ixJ+XEc3RneuRvbyr+53Ui5VZ6MfPDSFGfzBa5EYcqgNM84IAJShSfaIKJYPpWSEZYYKJ0atk0hNmn8C/5CqGZt+yShS6KudrpPI4MOACH4BjYoAxq4BzUQQMQcAcewBN4Nu6NR+PFeJ21LhjzmT3wA8bbJwWymH0=</latexit>

wRec<latexit sha1_base64="okhpjaDAWZ4YLZ4/5XdhtcnrD4Y=">AAACAXicbVDLSgMxFM34rPVVdSO4CRbB1ZBpax+7ohvdVbBVaGvJpJk2NJMZkoxShnHjr7hxoYhb/8Kdf2M6reDrwIXDOfdy7z1uyJnSCH1Yc/MLi0vLmZXs6tr6xmZua7ulgkgS2iQBD+SVixXlTNCmZprTq1BS7LucXrqjk4l/eUOlYoG40OOQdn08EMxjBGsj9XK7HR/roevFt8l1nHLlxWciSXq5PLJL5WIFFSCyj4plp1QzpFKoVVEZOjZKkQczNHq5904/IJFPhSYcK9V2UKi7MZaaEU6TbCdSNMRkhAe0bajAPlXdOP0ggQdG6UMvkKaEhqn6fSLGvlJj3zWd6Y2/vYn4n9eOtFftxkyEkaaCTBd5EYc6gJM4YJ9JSjQfG4KJZOZWSIZYYqJNaNk0hOmn8C/5CqFVsJ2yjc5L+frxLI4M2AP74BA4oALq4BQ0QBMQcAcewBN4tu6tR+vFep22zlmzmR3wA9bbJ0BwmBA=</latexit>

wIn

z(t)
<latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit>

I(t)
<latexit sha1_base64="d+rVj4AhuVvlmuidBe8z78yZt70=">AAAB9HicdVDNTgIxGOziH+If6tFLIzHBy2aLIHAjetEbJoIksCHd0oWGbndtuyRkw3N48aAxXn0Yb76NXcBEjU7SZDLzffmm40WcKe04H1ZmZXVtfSO7mdva3tndy+8ftFUYS0JbJOSh7HhYUc4EbWmmOe1EkuLA4/TOG1+m/t2ESsVCcaunEXUDPBTMZwRrI7m9AOuR5yfXs6I+7ecLjl2uOahehY5dqZTqCBlSrZyh6jlEtjNHASzR7Offe4OQxAEVmnCsVBc5kXYTLDUjnM5yvVjRCJMxHtKuoQIHVLnJPPQMnhhlAP1Qmic0nKvfNxIcKDUNPDOZhlS/vVT8y+vG2q+5CRNRrKkgi0N+zKEOYdoAHDBJieZTQzCRzGSFZIQlJtr0lDMlfP0U/k/aJRs5NropFxoXyzqy4AgcgyJAoAoa4Ao0QQsQcA8ewBN4tibWo/VivS5GM9Zy5xD8gPX2CdGXkiE=</latexit><latexit sha1_base64="d+rVj4AhuVvlmuidBe8z78yZt70=">AAAB9HicdVDNTgIxGOziH+If6tFLIzHBy2aLIHAjetEbJoIksCHd0oWGbndtuyRkw3N48aAxXn0Yb76NXcBEjU7SZDLzffmm40WcKe04H1ZmZXVtfSO7mdva3tndy+8ftFUYS0JbJOSh7HhYUc4EbWmmOe1EkuLA4/TOG1+m/t2ESsVCcaunEXUDPBTMZwRrI7m9AOuR5yfXs6I+7ecLjl2uOahehY5dqZTqCBlSrZyh6jlEtjNHASzR7Offe4OQxAEVmnCsVBc5kXYTLDUjnM5yvVjRCJMxHtKuoQIHVLnJPPQMnhhlAP1Qmic0nKvfNxIcKDUNPDOZhlS/vVT8y+vG2q+5CRNRrKkgi0N+zKEOYdoAHDBJieZTQzCRzGSFZIQlJtr0lDMlfP0U/k/aJRs5NropFxoXyzqy4AgcgyJAoAoa4Ao0QQsQcA8ewBN4tibWo/VivS5GM9Zy5xD8gPX2CdGXkiE=</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit>

x(t)
<latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit>

wOut
<latexit sha1_base64="C835MUR/lzFzjW62daDpqgY3f/Y=">AAACAnicdVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVlDRAxcO59zLvfe4EWdSIfRh5BYWl5ZX8quFtfWNzS1ze6cpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+74bOq3bqiQLAyu1CSiPR8PA+YxgpWW+uZe18dq5HrJbXqdZFx6yUWs0rRvFpF1XEJVx4HIqjiOUzrRpFypokoZ2hbKUARz1Pvme3cQktingSIcS9mxUaR6CRaKEU7TQjeWNMJkjIe0o2mAfSp7SfZCCg+1MoBeKHQFCmbq94kE+1JOfFd3Zkf+9qbiX14nVl61l7AgihUNyGyRF3OoQjjNAw6YoETxiSaYCKZvhWSEBSZKp1bQIXx9Cv8nTceykWVfloq103kcebAPDsARsEEF1MA5qIMGIOAOPIAn8GzcG4/Gi/E6a80Z85ld8APG2ycnbZiR</latexit><latexit sha1_base64="C835MUR/lzFzjW62daDpqgY3f/Y=">AAACAnicdVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVlDRAxcO59zLvfe4EWdSIfRh5BYWl5ZX8quFtfWNzS1ze6cpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+74bOq3bqiQLAyu1CSiPR8PA+YxgpWW+uZe18dq5HrJbXqdZFx6yUWs0rRvFpF1XEJVx4HIqjiOUzrRpFypokoZ2hbKUARz1Pvme3cQktingSIcS9mxUaR6CRaKEU7TQjeWNMJkjIe0o2mAfSp7SfZCCg+1MoBeKHQFCmbq94kE+1JOfFd3Zkf+9qbiX14nVl61l7AgihUNyGyRF3OoQjjNAw6YoETxiSaYCKZvhWSEBSZKp1bQIXx9Cv8nTceykWVfloq103kcebAPDsARsEEF1MA5qIMGIOAOPIAn8GzcG4/Gi/E6a80Z85ld8APG2ycnbZiR</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit>

Reservoir networks are just random RNNs
We train the output weights only 

e.g. noise + feedback
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z(t)
<latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit>

I(t)
<latexit sha1_base64="d+rVj4AhuVvlmuidBe8z78yZt70=">AAAB9HicdVDNTgIxGOziH+If6tFLIzHBy2aLIHAjetEbJoIksCHd0oWGbndtuyRkw3N48aAxXn0Yb76NXcBEjU7SZDLzffmm40WcKe04H1ZmZXVtfSO7mdva3tndy+8ftFUYS0JbJOSh7HhYUc4EbWmmOe1EkuLA4/TOG1+m/t2ESsVCcaunEXUDPBTMZwRrI7m9AOuR5yfXs6I+7ecLjl2uOahehY5dqZTqCBlSrZyh6jlEtjNHASzR7Offe4OQxAEVmnCsVBc5kXYTLDUjnM5yvVjRCJMxHtKuoQIHVLnJPPQMnhhlAP1Qmic0nKvfNxIcKDUNPDOZhlS/vVT8y+vG2q+5CRNRrKkgi0N+zKEOYdoAHDBJieZTQzCRzGSFZIQlJtr0lDMlfP0U/k/aJRs5NropFxoXyzqy4AgcgyJAoAoa4Ao0QQsQcA8ewBN4tibWo/VivS5GM9Zy5xD8gPX2CdGXkiE=</latexit><latexit sha1_base64="d+rVj4AhuVvlmuidBe8z78yZt70=">AAAB9HicdVDNTgIxGOziH+If6tFLIzHBy2aLIHAjetEbJoIksCHd0oWGbndtuyRkw3N48aAxXn0Yb76NXcBEjU7SZDLzffmm40WcKe04H1ZmZXVtfSO7mdva3tndy+8ftFUYS0JbJOSh7HhYUc4EbWmmOe1EkuLA4/TOG1+m/t2ESsVCcaunEXUDPBTMZwRrI7m9AOuR5yfXs6I+7ecLjl2uOahehY5dqZTqCBlSrZyh6jlEtjNHASzR7Offe4OQxAEVmnCsVBc5kXYTLDUjnM5yvVjRCJMxHtKuoQIHVLnJPPQMnhhlAP1Qmic0nKvfNxIcKDUNPDOZhlS/vVT8y+vG2q+5CRNRrKkgi0N+zKEOYdoAHDBJieZTQzCRzGSFZIQlJtr0lDMlfP0U/k/aJRs5NropFxoXyzqy4AgcgyJAoAoa4Ao0QQsQcA8ewBN4tibWo/VivS5GM9Zy5xD8gPX2CdGXkiE=</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit>

Reservoir networks are just random RNNs which can do non-random things
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z(t)
<latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit>

I(t)
<latexit sha1_base64="d+rVj4AhuVvlmuidBe8z78yZt70=">AAAB9HicdVDNTgIxGOziH+If6tFLIzHBy2aLIHAjetEbJoIksCHd0oWGbndtuyRkw3N48aAxXn0Yb76NXcBEjU7SZDLzffmm40WcKe04H1ZmZXVtfSO7mdva3tndy+8ftFUYS0JbJOSh7HhYUc4EbWmmOe1EkuLA4/TOG1+m/t2ESsVCcaunEXUDPBTMZwRrI7m9AOuR5yfXs6I+7ecLjl2uOahehY5dqZTqCBlSrZyh6jlEtjNHASzR7Offe4OQxAEVmnCsVBc5kXYTLDUjnM5yvVjRCJMxHtKuoQIHVLnJPPQMnhhlAP1Qmic0nKvfNxIcKDUNPDOZhlS/vVT8y+vG2q+5CRNRrKkgi0N+zKEOYdoAHDBJieZTQzCRzGSFZIQlJtr0lDMlfP0U/k/aJRs5NropFxoXyzqy4AgcgyJAoAoa4Ao0QQsQcA8ewBN4tibWo/VivS5GM9Zy5xD8gPX2CdGXkiE=</latexit><latexit sha1_base64="d+rVj4AhuVvlmuidBe8z78yZt70=">AAAB9HicdVDNTgIxGOziH+If6tFLIzHBy2aLIHAjetEbJoIksCHd0oWGbndtuyRkw3N48aAxXn0Yb76NXcBEjU7SZDLzffmm40WcKe04H1ZmZXVtfSO7mdva3tndy+8ftFUYS0JbJOSh7HhYUc4EbWmmOe1EkuLA4/TOG1+m/t2ESsVCcaunEXUDPBTMZwRrI7m9AOuR5yfXs6I+7ecLjl2uOahehY5dqZTqCBlSrZyh6jlEtjNHASzR7Offe4OQxAEVmnCsVBc5kXYTLDUjnM5yvVjRCJMxHtKuoQIHVLnJPPQMnhhlAP1Qmic0nKvfNxIcKDUNPDOZhlS/vVT8y+vG2q+5CRNRrKkgi0N+zKEOYdoAHDBJieZTQzCRzGSFZIQlJtr0lDMlfP0U/k/aJRs5NropFxoXyzqy4AgcgyJAoAoa4Ao0QQsQcA8ewBN4tibWo/VivS5GM9Zy5xD8gPX2CdGXkiE=</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit>

wFB
<latexit sha1_base64="Ptt0WvjdpEGAsPv0aL3Whw38USA=">AAACAXicdVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WkFFD1w4nHMv997jhJxJhdCHkVlaXlldy67nNja3tnfM3b2WDCJBaJMEPBAdB0vKmU+biilOO6Gg2HM4bTuTs5nfvqFCssC/UtOQ9j088pnLCFZaGpgHPQ+rsePGt8l1nHLpxuf1JBmYeWRVy2W7WoXIKpUROi1qUrQL1UoJ2hZKkQcLNAbme28YkMijviIcS9m1Uaj6MRaKEU6TXC+SNMRkgke0q6mPPSr7cfpBAo+1MoRuIHT5Cqbq94kYe1JOPUd3pjf+9mbiX143Um6lHzM/jBT1yXyRG3GoAjiLAw6ZoETxqSaYCKZvhWSMBSZKh5bTIXx9Cv8nrYJlI8u+LOVr9UUcWXAIjsAJsEEZ1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b80Yi5l98APG2ycDcJfm</latexit><latexit sha1_base64="Ptt0WvjdpEGAsPv0aL3Whw38USA=">AAACAXicdVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WkFFD1w4nHMv997jhJxJhdCHkVlaXlldy67nNja3tnfM3b2WDCJBaJMEPBAdB0vKmU+biilOO6Gg2HM4bTuTs5nfvqFCssC/UtOQ9j088pnLCFZaGpgHPQ+rsePGt8l1nHLpxuf1JBmYeWRVy2W7WoXIKpUROi1qUrQL1UoJ2hZKkQcLNAbme28YkMijviIcS9m1Uaj6MRaKEU6TXC+SNMRkgke0q6mPPSr7cfpBAo+1MoRuIHT5Cqbq94kYe1JOPUd3pjf+9mbiX143Um6lHzM/jBT1yXyRG3GoAjiLAw6ZoETxqSaYCKZvhWSMBSZKh5bTIXx9Cv8nrYJlI8u+LOVr9UUcWXAIjsAJsEEZ1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b80Yi5l98APG2ycDcJfm</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit>

• Pattern generation: FORCE allowed feedback error during training of wOut via RLS for 
pattern generation in, e.g., motor cortex. (Had a huge impact on the field.) Sussillo and Abbott (2009).

Reservoir networks are just random RNNs which can do non-random things
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z(t)
<latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit>

I(t)
<latexit sha1_base64="d+rVj4AhuVvlmuidBe8z78yZt70=">AAAB9HicdVDNTgIxGOziH+If6tFLIzHBy2aLIHAjetEbJoIksCHd0oWGbndtuyRkw3N48aAxXn0Yb76NXcBEjU7SZDLzffmm40WcKe04H1ZmZXVtfSO7mdva3tndy+8ftFUYS0JbJOSh7HhYUc4EbWmmOe1EkuLA4/TOG1+m/t2ESsVCcaunEXUDPBTMZwRrI7m9AOuR5yfXs6I+7ecLjl2uOahehY5dqZTqCBlSrZyh6jlEtjNHASzR7Offe4OQxAEVmnCsVBc5kXYTLDUjnM5yvVjRCJMxHtKuoQIHVLnJPPQMnhhlAP1Qmic0nKvfNxIcKDUNPDOZhlS/vVT8y+vG2q+5CRNRrKkgi0N+zKEOYdoAHDBJieZTQzCRzGSFZIQlJtr0lDMlfP0U/k/aJRs5NropFxoXyzqy4AgcgyJAoAoa4Ao0QQsQcA8ewBN4tibWo/VivS5GM9Zy5xD8gPX2CdGXkiE=</latexit><latexit sha1_base64="d+rVj4AhuVvlmuidBe8z78yZt70=">AAAB9HicdVDNTgIxGOziH+If6tFLIzHBy2aLIHAjetEbJoIksCHd0oWGbndtuyRkw3N48aAxXn0Yb76NXcBEjU7SZDLzffmm40WcKe04H1ZmZXVtfSO7mdva3tndy+8ftFUYS0JbJOSh7HhYUc4EbWmmOe1EkuLA4/TOG1+m/t2ESsVCcaunEXUDPBTMZwRrI7m9AOuR5yfXs6I+7ecLjl2uOahehY5dqZTqCBlSrZyh6jlEtjNHASzR7Offe4OQxAEVmnCsVBc5kXYTLDUjnM5yvVjRCJMxHtKuoQIHVLnJPPQMnhhlAP1Qmic0nKvfNxIcKDUNPDOZhlS/vVT8y+vG2q+5CRNRrKkgi0N+zKEOYdoAHDBJieZTQzCRzGSFZIQlJtr0lDMlfP0U/k/aJRs5NropFxoXyzqy4AgcgyJAoAoa4Ao0QQsQcA8ewBN4tibWo/VivS5GM9Zy5xD8gPX2CdGXkiE=</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit><latexit sha1_base64="+dUIW4P4nPcRPwABB32xDqItu7Y=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjutEdJoIkMCGd0oGGzsO2Q0ImfIcbFxrj1o9x59/YGTDxdZImJ+fcm3t63IgzqSzrw8itrK6tb+Q3C1vbO7t7xf2DjgxjQWibhDwUXRdLyllA24opTruRoNh3Ob1zJ5epfzelQrIwuFWziDo+HgXMYwQrLTl9H6ux6yXX87I6HRRLllmtW6hhQ8us1SoNhDSxa2fIPofItDKUwBKtQfG9PwxJ7NNAEY6l7CErUk6ChWKE03mhH0saYTLBI9rTNMA+lU6ShZ7DE60MoRcK/QIFM/X7RoJ9KWe+qyfTkPK3l4r/eb1YeXUnYUEUKxqQxSEv5lCFMG0ADpmgRPGZJpgIprNCMsYCE6V7KmQlLH4K/5KvEjoVE1kmuqmWmhfLOvLgCByDMkDABk1wBVqgDQi4Bw/gCTwbU+PReDFeF6M5Y7lzCH7AePsE0EGSHg==</latexit>

wFB
<latexit sha1_base64="Ptt0WvjdpEGAsPv0aL3Whw38USA=">AAACAXicdVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WkFFD1w4nHMv997jhJxJhdCHkVlaXlldy67nNja3tnfM3b2WDCJBaJMEPBAdB0vKmU+biilOO6Gg2HM4bTuTs5nfvqFCssC/UtOQ9j088pnLCFZaGpgHPQ+rsePGt8l1nHLpxuf1JBmYeWRVy2W7WoXIKpUROi1qUrQL1UoJ2hZKkQcLNAbme28YkMijviIcS9m1Uaj6MRaKEU6TXC+SNMRkgke0q6mPPSr7cfpBAo+1MoRuIHT5Cqbq94kYe1JOPUd3pjf+9mbiX143Um6lHzM/jBT1yXyRG3GoAjiLAw6ZoETxqSaYCKZvhWSMBSZKh5bTIXx9Cv8nrYJlI8u+LOVr9UUcWXAIjsAJsEEZ1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b80Yi5l98APG2ycDcJfm</latexit><latexit sha1_base64="Ptt0WvjdpEGAsPv0aL3Whw38USA=">AAACAXicdVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WkFFD1w4nHMv997jhJxJhdCHkVlaXlldy67nNja3tnfM3b2WDCJBaJMEPBAdB0vKmU+biilOO6Gg2HM4bTuTs5nfvqFCssC/UtOQ9j088pnLCFZaGpgHPQ+rsePGt8l1nHLpxuf1JBmYeWRVy2W7WoXIKpUROi1qUrQL1UoJ2hZKkQcLNAbme28YkMijviIcS9m1Uaj6MRaKEU6TXC+SNMRkgke0q6mPPSr7cfpBAo+1MoRuIHT5Cqbq94kYe1JOPUd3pjf+9mbiX143Um6lHzM/jBT1yXyRG3GoAjiLAw6ZoETxqSaYCKZvhWSMBSZKh5bTIXx9Cv8nrYJlI8u+LOVr9UUcWXAIjsAJsEEZ1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b80Yi5l98APG2ycDcJfm</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit>

• Pattern generation: FORCE learning, Sussillo and Abbott (2009).
• Robust timing: reservoir nets as the brain’s ‘stopwatch’, Laje and Buonomano (2013).
• Representations: History dependent mixed-selective representations in PFC, Enel et al. (2016).
• Chunking/event segmentation: Asabuki and Fukai (2018).

Reservoir networks are just random RNNs which can do non-random things
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Reservoir computing with a bucket of water?

Fernando and Sojakka (2003)

z(t)
<latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit>

wOut
<latexit sha1_base64="C835MUR/lzFzjW62daDpqgY3f/Y=">AAACAnicdVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVlDRAxcO59zLvfe4EWdSIfRh5BYWl5ZX8quFtfWNzS1ze6cpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+74bOq3bqiQLAyu1CSiPR8PA+YxgpWW+uZe18dq5HrJbXqdZFx6yUWs0rRvFpF1XEJVx4HIqjiOUzrRpFypokoZ2hbKUARz1Pvme3cQktingSIcS9mxUaR6CRaKEU7TQjeWNMJkjIe0o2mAfSp7SfZCCg+1MoBeKHQFCmbq94kE+1JOfFd3Zkf+9qbiX14nVl61l7AgihUNyGyRF3OoQjjNAw6YoETxiSaYCKZvhWSEBSZKp1bQIXx9Cv8nTceykWVfloq103kcebAPDsARsEEF1MA5qIMGIOAOPIAn8GzcG4/Gi/E6a80Z85ld8APG2ycnbZiR</latexit><latexit sha1_base64="C835MUR/lzFzjW62daDpqgY3f/Y=">AAACAnicdVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVlDRAxcO59zLvfe4EWdSIfRh5BYWl5ZX8quFtfWNzS1ze6cpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+74bOq3bqiQLAyu1CSiPR8PA+YxgpWW+uZe18dq5HrJbXqdZFx6yUWs0rRvFpF1XEJVx4HIqjiOUzrRpFypokoZ2hbKUARz1Pvme3cQktingSIcS9mxUaR6CRaKEU7TQjeWNMJkjIe0o2mAfSp7SfZCCg+1MoBeKHQFCmbq94kE+1JOfFd3Zkf+9qbiX14nVl61l7AgihUNyGyRF3OoQjjNAw6YoETxiSaYCKZvhWSEBSZKp1bQIXx9Cv8nTceykWVfloq103kcebAPDsARsEEF1MA5qIMGIOAOPIAn8GzcG4/Gi/E6a80Z85ld8APG2ycnbZiR</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit>

A
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XOR
<latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="pxPdRRKbZ4ONRvcbGUA4l/WgpMg=">AAAB83icbZBLS8NAFIVvfNb6qrp0M1gEVyWp0ba7oht3VrEPaEKZTCft0MmDmYlQQv+GGxeKuPXPuPPfOE0q+DowcDjnXubyeTFnUpnmh7G0vLK6tl7YKG5ube/slvb2OzJKBKFtEvFI9DwsKWchbSumOO3FguLA47TrTS7nffeeCsmi8E5NY+oGeBQynxGsdOQ4AVZj6ae969vZoFQ2K5Zt2+YZyk21npvTRg1ZFTNTGRZqDUrvzjAiSUBDRTiWsm+ZsXJTLBQjnM6KTiJpjMkEj2hf2xAHVLppdvMMHetkiPxI6BcqlKXfN1IcSDkNPD2Z3fi7m4f/df1E+XU3ZWGcKBqS/CM/4UhFaA4ADZmgRPGpNpgIpm9FZIwFJkpjKmYQGqbVOLfQX/MFoVOtWJrMjV1uXixwFOAQjuAELKhBE66gBW0gEMMDPMGzkRiPxovxmo8uGYudA/gh4+0TsHuSUg==</latexit><latexit sha1_base64="pxPdRRKbZ4ONRvcbGUA4l/WgpMg=">AAAB83icbZBLS8NAFIVvfNb6qrp0M1gEVyWp0ba7oht3VrEPaEKZTCft0MmDmYlQQv+GGxeKuPXPuPPfOE0q+DowcDjnXubyeTFnUpnmh7G0vLK6tl7YKG5ube/slvb2OzJKBKFtEvFI9DwsKWchbSumOO3FguLA47TrTS7nffeeCsmi8E5NY+oGeBQynxGsdOQ4AVZj6ae969vZoFQ2K5Zt2+YZyk21npvTRg1ZFTNTGRZqDUrvzjAiSUBDRTiWsm+ZsXJTLBQjnM6KTiJpjMkEj2hf2xAHVLppdvMMHetkiPxI6BcqlKXfN1IcSDkNPD2Z3fi7m4f/df1E+XU3ZWGcKBqS/CM/4UhFaA4ADZmgRPGpNpgIpm9FZIwFJkpjKmYQGqbVOLfQX/MFoVOtWJrMjV1uXixwFOAQjuAELKhBE66gBW0gEMMDPMGzkRiPxovxmo8uGYudA/gh4+0TsHuSUg==</latexit>
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Reservoir computing with a bucket of water?

Fernando and Sojakka (2003)

z(t)
<latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit>

wOut
<latexit sha1_base64="C835MUR/lzFzjW62daDpqgY3f/Y=">AAACAnicdVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVlDRAxcO59zLvfe4EWdSIfRh5BYWl5ZX8quFtfWNzS1ze6cpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+74bOq3bqiQLAyu1CSiPR8PA+YxgpWW+uZe18dq5HrJbXqdZFx6yUWs0rRvFpF1XEJVx4HIqjiOUzrRpFypokoZ2hbKUARz1Pvme3cQktingSIcS9mxUaR6CRaKEU7TQjeWNMJkjIe0o2mAfSp7SfZCCg+1MoBeKHQFCmbq94kE+1JOfFd3Zkf+9qbiX14nVl61l7AgihUNyGyRF3OoQjjNAw6YoETxiSaYCKZvhWSEBSZKp1bQIXx9Cv8nTceykWVfloq103kcebAPDsARsEEF1MA5qIMGIOAOPIAn8GzcG4/Gi/E6a80Z85ld8APG2ycnbZiR</latexit><latexit sha1_base64="C835MUR/lzFzjW62daDpqgY3f/Y=">AAACAnicdVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVlDRAxcO59zLvfe4EWdSIfRh5BYWl5ZX8quFtfWNzS1ze6cpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+74bOq3bqiQLAyu1CSiPR8PA+YxgpWW+uZe18dq5HrJbXqdZFx6yUWs0rRvFpF1XEJVx4HIqjiOUzrRpFypokoZ2hbKUARz1Pvme3cQktingSIcS9mxUaR6CRaKEU7TQjeWNMJkjIe0o2mAfSp7SfZCCg+1MoBeKHQFCmbq94kE+1JOfFd3Zkf+9qbiX14nVl61l7AgihUNyGyRF3OoQjjNAw6YoETxiSaYCKZvhWSEBSZKp1bQIXx9Cv8nTceykWVfloq103kcebAPDsARsEEF1MA5qIMGIOAOPIAn8GzcG4/Gi/E6a80Z85ld8APG2ycnbZiR</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit>

A
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XOR
<latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="pxPdRRKbZ4ONRvcbGUA4l/WgpMg=">AAAB83icbZBLS8NAFIVvfNb6qrp0M1gEVyWp0ba7oht3VrEPaEKZTCft0MmDmYlQQv+GGxeKuPXPuPPfOE0q+DowcDjnXubyeTFnUpnmh7G0vLK6tl7YKG5ube/slvb2OzJKBKFtEvFI9DwsKWchbSumOO3FguLA47TrTS7nffeeCsmi8E5NY+oGeBQynxGsdOQ4AVZj6ae969vZoFQ2K5Zt2+YZyk21npvTRg1ZFTNTGRZqDUrvzjAiSUBDRTiWsm+ZsXJTLBQjnM6KTiJpjMkEj2hf2xAHVLppdvMMHetkiPxI6BcqlKXfN1IcSDkNPD2Z3fi7m4f/df1E+XU3ZWGcKBqS/CM/4UhFaA4ADZmgRPGpNpgIpm9FZIwFJkpjKmYQGqbVOLfQX/MFoVOtWJrMjV1uXixwFOAQjuAELKhBE66gBW0gEMMDPMGzkRiPxovxmo8uGYudA/gh4+0TsHuSUg==</latexit><latexit sha1_base64="pxPdRRKbZ4ONRvcbGUA4l/WgpMg=">AAAB83icbZBLS8NAFIVvfNb6qrp0M1gEVyWp0ba7oht3VrEPaEKZTCft0MmDmYlQQv+GGxeKuPXPuPPfOE0q+DowcDjnXubyeTFnUpnmh7G0vLK6tl7YKG5ube/slvb2OzJKBKFtEvFI9DwsKWchbSumOO3FguLA47TrTS7nffeeCsmi8E5NY+oGeBQynxGsdOQ4AVZj6ae969vZoFQ2K5Zt2+YZyk21npvTRg1ZFTNTGRZqDUrvzjAiSUBDRTiWsm+ZsXJTLBQjnM6KTiJpjMkEj2hf2xAHVLppdvMMHetkiPxI6BcqlKXfN1IcSDkNPD2Z3fi7m4f/df1E+XU3ZWGcKBqS/CM/4UhFaA4ADZmgRPGpNpgIpm9FZIwFJkpjKmYQGqbVOLfQX/MFoVOtWJrMjV1uXixwFOAQjuAELKhBE66gBW0gEMMDPMGzkRiPxovxmo8uGYudA/gh4+0TsHuSUg==</latexit> B

<latexit sha1_base64="OUPeBOWfTjXB/INOnmU9RMin2lM=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6nUnbMSGEL3DjQmPc+knu/BvLw0SNnuQmJ+fcm3vvCRLBtUHow8msrW9sbmW3czu7e/sH+cOjto5TRVmLxiJWtwHRTHDJWoYbwW4TxUgUCNYJxldzv3PPlOaxvDGThPkRGUoeckqMlZr1fr6A3FIF4aoHkVsuF6sYW+KVL7B3CbGLFiiAFRr9/HtvENM0YtJQQbTuYpQYf0qU4VSwWa6XapYQOiZD1rVUkohpf7o4dAbPrDKAYaxsSQMX6veJKYm0nkSB7YyIGenf3lz8y+umJqz4Uy6T1DBJl4vCVEATw/nXcMAVo0ZMLCFUcXsrpCOiCDU2m5wN4etT+D9pF12MXNwsFWr1VRxZcAJOwTnAwAM1cA0aoAUoYOABPIFn5855dF6c12VrxlnNHIMfcN4+AQmujRc=</latexit><latexit sha1_base64="OUPeBOWfTjXB/INOnmU9RMin2lM=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6nUnbMSGEL3DjQmPc+knu/BvLw0SNnuQmJ+fcm3vvCRLBtUHow8msrW9sbmW3czu7e/sH+cOjto5TRVmLxiJWtwHRTHDJWoYbwW4TxUgUCNYJxldzv3PPlOaxvDGThPkRGUoeckqMlZr1fr6A3FIF4aoHkVsuF6sYW+KVL7B3CbGLFiiAFRr9/HtvENM0YtJQQbTuYpQYf0qU4VSwWa6XapYQOiZD1rVUkohpf7o4dAbPrDKAYaxsSQMX6veJKYm0nkSB7YyIGenf3lz8y+umJqz4Uy6T1DBJl4vCVEATw/nXcMAVo0ZMLCFUcXsrpCOiCDU2m5wN4etT+D9pF12MXNwsFWr1VRxZcAJOwTnAwAM1cA0aoAUoYOABPIFn5855dF6c12VrxlnNHIMfcN4+AQmujRc=</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit>

A
<latexit sha1_base64="lRXn2oMrz4ZyYdWApMVo2BX6veY=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3aoG5eQCJLAhHRKByqdzqTtmBDCF7hxoTFu/SR3/o3lYaJGT3KTk3Puzb33BIng2iD04WRWVtfWN7Kbua3tnd29/P5BS8epoqxJYxGrdkA0E1yypuFGsHaiGIkCwW6D0dXMv71nSvNY3phxwvyIDCQPOSXGSo2LXr6A3FIF4aoHkVsuF6sYW+KVz7B3DrGL5iiAJeq9/Hu3H9M0YtJQQbTuYJQYf0KU4VSwaa6bapYQOiID1rFUkohpfzI/dApPrNKHYaxsSQPn6veJCYm0HkeB7YyIGerf3kz8y+ukJqz4Ey6T1DBJF4vCVEATw9nXsM8Vo0aMLSFUcXsrpEOiCDU2m5wN4etT+D9pFV2MXNwoFWqXyziy4Agcg1OAgQdq4BrUQRNQwMADeALPzp3z6Lw4r4vWjLOcOQQ/4Lx9AggqjRY=</latexit><latexit sha1_base64="lRXn2oMrz4ZyYdWApMVo2BX6veY=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3aoG5eQCJLAhHRKByqdzqTtmBDCF7hxoTFu/SR3/o3lYaJGT3KTk3Puzb33BIng2iD04WRWVtfWN7Kbua3tnd29/P5BS8epoqxJYxGrdkA0E1yypuFGsHaiGIkCwW6D0dXMv71nSvNY3phxwvyIDCQPOSXGSo2LXr6A3FIF4aoHkVsuF6sYW+KVz7B3DrGL5iiAJeq9/Hu3H9M0YtJQQbTuYJQYf0KU4VSwaa6bapYQOiID1rFUkohpfzI/dApPrNKHYaxsSQPn6veJCYm0HkeB7YyIGerf3kz8y+ukJqz4Ey6T1DBJF4vCVEATw9nXsM8Vo0aMLSFUcXsrpEOiCDU2m5wN4etT+D9pFV2MXNwoFWqXyziy4Agcg1OAgQdq4BrUQRNQwMADeALPzp3z6Lw4r4vWjLOcOQQ/4Lx9AggqjRY=</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit>

not XOR
XOR
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t

<latexit sha1_base64="C835MUR/lzFzjW62daDpqgY3f/Y=">AAACAnicdVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVlDRAxcO59zLvfe4EWdSIfRh5BYWl5ZX8quFtfWNzS1ze6cpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+74bOq3bqiQLAyu1CSiPR8PA+YxgpWW+uZe18dq5HrJbXqdZFx6yUWs0rRvFpF1XEJVx4HIqjiOUzrRpFypokoZ2hbKUARz1Pvme3cQktingSIcS9mxUaR6CRaKEU7TQjeWNMJkjIe0o2mAfSp7SfZCCg+1MoBeKHQFCmbq94kE+1JOfFd3Zkf+9qbiX14nVl61l7AgihUNyGyRF3OoQjjNAw6YoETxiSaYCKZvhWSEBSZKp1bQIXx9Cv8nTceykWVfloq103kcebAPDsARsEEF1MA5qIMGIOAOPIAn8GzcG4/Gi/E6a80Z85ld8APG2ycnbZiR</latexit><latexit sha1_base64="C835MUR/lzFzjW62daDpqgY3f/Y=">AAACAnicdVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVlDRAxcO59zLvfe4EWdSIfRh5BYWl5ZX8quFtfWNzS1ze6cpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+74bOq3bqiQLAyu1CSiPR8PA+YxgpWW+uZe18dq5HrJbXqdZFx6yUWs0rRvFpF1XEJVx4HIqjiOUzrRpFypokoZ2hbKUARz1Pvme3cQktingSIcS9mxUaR6CRaKEU7TQjeWNMJkjIe0o2mAfSp7SfZCCg+1MoBeKHQFCmbq94kE+1JOfFd3Zkf+9qbiX14nVl61l7AgihUNyGyRF3OoQjjNAw6YoETxiSaYCKZvhWSEBSZKp1bQIXx9Cv8nTceykWVfloq103kcebAPDsARsEEF1MA5qIMGIOAOPIAn8GzcG4/Gi/E6a80Z85ld8APG2ycnbZiR</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit>
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z(t)
<latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="cg9txsWtiFNSvEd6A/nd6u/t/F4=">AAAB9HicdVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDM5kxyRTq0O9w40IRt36MO//G9CGo6IHA4Zx7uScnSDhTGqEPa2V1bX1jM7eV397Z3dsvHBw2VZxKQhsk5rFsB1hRzgRtaKY5bSeS4ijgtBWMrmZ+a0ylYrG41ZOE+hEeCBYygrWR/G6E9TAIs/tpSZ/1CkVkn5dR1XUhsj3XdcsXhlS8KvIq0LHRHEWwRL1XeO/2Y5JGVGjCsVIdByXaz7DUjHA6zXdTRRNMRnhAO4YKHFHlZ/PQU3hqlD4MY2me0HCuft/IcKTUJArM5Cyk+u3NxL+8TqrDqp8xkaSaCrI4FKYc6hjOGoB9JinRfGIIJpKZrJAMscREm57ypoSvn8L/SdO1HWQ7N+Vi7XJZRw4cgxNQAg7wQA1cgzpoAALuwAN4As/W2Hq0XqzXxeiKtdw5Aj9gvX0CEhmSSw==</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit><latexit sha1_base64="0FQVr9ZeYq9P3T8KIZqRaEY+ejA=">AAAB9HicbVDLSgMxFM34rPVVdekmWIS6GTJj63RZdOOygn1AO5RMmmlDMw+TTKEO/Q43LhRx68e482/MTCv4OhA4nHMv9+R4MWdSIfRhrKyurW9sFraK2zu7e/ulg8O2jBJBaItEPBJdD0vKWUhbiilOu7GgOPA47XiTq8zvTKmQLApv1SymboBHIfMZwUpLbj/Aauz56f28os4GpTIyz6uobtsQmY5t29ULTWpOHTk1aJkoRxks0RyU3vvDiCQBDRXhWMqehWLlplgoRjidF/uJpDEmEzyiPU1DHFDppnnoOTzVyhD6kdAvVDBXv2+kOJByFnh6Mgspf3uZ+J/XS5Rfd1MWxomiIVkc8hMOVQSzBuCQCUoUn2mCiWA6KyRjLDBRuqdiXsLip/Av+SqhbZsWMq2barlxuayjAI7BCagACzigAa5BE7QAAXfgATyBZ2NqPBovxutidMVY7hyBHzDePgEQw5JI</latexit>

wOut
<latexit sha1_base64="C835MUR/lzFzjW62daDpqgY3f/Y=">AAACAnicdVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVlDRAxcO59zLvfe4EWdSIfRh5BYWl5ZX8quFtfWNzS1ze6cpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+74bOq3bqiQLAyu1CSiPR8PA+YxgpWW+uZe18dq5HrJbXqdZFx6yUWs0rRvFpF1XEJVx4HIqjiOUzrRpFypokoZ2hbKUARz1Pvme3cQktingSIcS9mxUaR6CRaKEU7TQjeWNMJkjIe0o2mAfSp7SfZCCg+1MoBeKHQFCmbq94kE+1JOfFd3Zkf+9qbiX14nVl61l7AgihUNyGyRF3OoQjjNAw6YoETxiSaYCKZvhWSEBSZKp1bQIXx9Cv8nTceykWVfloq103kcebAPDsARsEEF1MA5qIMGIOAOPIAn8GzcG4/Gi/E6a80Z85ld8APG2ycnbZiR</latexit><latexit sha1_base64="C835MUR/lzFzjW62daDpqgY3f/Y=">AAACAnicdVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVlDRAxcO59zLvfe4EWdSIfRh5BYWl5ZX8quFtfWNzS1ze6cpw1gQ2iAhD0XbxZJyFtCGYorTdiQo9l1OW+74bOq3bqiQLAyu1CSiPR8PA+YxgpWW+uZe18dq5HrJbXqdZFx6yUWs0rRvFpF1XEJVx4HIqjiOUzrRpFypokoZ2hbKUARz1Pvme3cQktingSIcS9mxUaR6CRaKEU7TQjeWNMJkjIe0o2mAfSp7SfZCCg+1MoBeKHQFCmbq94kE+1JOfFd3Zkf+9qbiX14nVl61l7AgihUNyGyRF3OoQjjNAw6YoETxiSaYCKZvhWSEBSZKp1bQIXx9Cv8nTceykWVfloq103kcebAPDsARsEEF1MA5qIMGIOAOPIAn8GzcG4/Gi/E6a80Z85ld8APG2ycnbZiR</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit><latexit sha1_base64="Q7KQYsIIv/dkxqQ0emVMOIEhqBc=">AAACAnicbVDLSgMxFM3UV62vUVfiJlgEV0NmbG2XRTfurGAf0NaSSTNtaOZBklHKMLjxV9y4UMStX+HOvzGdVvB14MLhnHu59x434kwqhD6M3MLi0vJKfrWwtr6xuWVu7zRlGAtCGyTkoWi7WFLOAtpQTHHajgTFvstpyx2fTf3WDRWShcGVmkS05+NhwDxGsNJS39zr+liNXC+5Ta+TjEsvuYhVmvbNIrKOS6jqOBBZFcdxSiealCtVVClD20IZimCOet987w5CEvs0UIRjKTs2ilQvwUIxwmla6MaSRpiM8ZB2NA2wT2UvyV5I4aFWBtALha5AwUz9PpFgX8qJ7+rO7Mjf3lT8z+vEyqv2EhZEsaIBmS3yYg5VCKd5wAETlCg+0QQTwfStkIywwETp1ApZCLNP4V/yFULTsWxk2ZelYu10Hkce7IMDcARsUAE1cA7qoAEIuAMP4Ak8G/fGo/FivM5ac8Z8Zhf8gPH2CSYXmI4=</latexit>

A
<latexit sha1_base64="lRXn2oMrz4ZyYdWApMVo2BX6veY=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3aoG5eQCJLAhHRKByqdzqTtmBDCF7hxoTFu/SR3/o3lYaJGT3KTk3Puzb33BIng2iD04WRWVtfWN7Kbua3tnd29/P5BS8epoqxJYxGrdkA0E1yypuFGsHaiGIkCwW6D0dXMv71nSvNY3phxwvyIDCQPOSXGSo2LXr6A3FIF4aoHkVsuF6sYW+KVz7B3DrGL5iiAJeq9/Hu3H9M0YtJQQbTuYJQYf0KU4VSwaa6bapYQOiID1rFUkohpfzI/dApPrNKHYaxsSQPn6veJCYm0HkeB7YyIGerf3kz8y+ukJqz4Ey6T1DBJF4vCVEATw9nXsM8Vo0aMLSFUcXsrpEOiCDU2m5wN4etT+D9pFV2MXNwoFWqXyziy4Agcg1OAgQdq4BrUQRNQwMADeALPzp3z6Lw4r4vWjLOcOQQ/4Lx9AggqjRY=</latexit><latexit sha1_base64="lRXn2oMrz4ZyYdWApMVo2BX6veY=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3aoG5eQCJLAhHRKByqdzqTtmBDCF7hxoTFu/SR3/o3lYaJGT3KTk3Puzb33BIng2iD04WRWVtfWN7Kbua3tnd29/P5BS8epoqxJYxGrdkA0E1yypuFGsHaiGIkCwW6D0dXMv71nSvNY3phxwvyIDCQPOSXGSo2LXr6A3FIF4aoHkVsuF6sYW+KVz7B3DrGL5iiAJeq9/Hu3H9M0YtJQQbTuYJQYf0KU4VSwaa6bapYQOiID1rFUkohpfzI/dApPrNKHYaxsSQPn6veJCYm0HkeB7YyIGerf3kz8y+ukJqz4Ey6T1DBJF4vCVEATw9nXsM8Vo0aMLSFUcXsrpEOiCDU2m5wN4etT+D9pFV2MXNwoFWqXyziy4Agcg1OAgQdq4BrUQRNQwMADeALPzp3z6Lw4r4vWjLOcOQQ/4Lx9AggqjRY=</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit>

B
<latexit sha1_base64="OUPeBOWfTjXB/INOnmU9RMin2lM=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6nUnbMSGEL3DjQmPc+knu/BvLw0SNnuQmJ+fcm3vvCRLBtUHow8msrW9sbmW3czu7e/sH+cOjto5TRVmLxiJWtwHRTHDJWoYbwW4TxUgUCNYJxldzv3PPlOaxvDGThPkRGUoeckqMlZr1fr6A3FIF4aoHkVsuF6sYW+KVL7B3CbGLFiiAFRr9/HtvENM0YtJQQbTuYpQYf0qU4VSwWa6XapYQOiZD1rVUkohpf7o4dAbPrDKAYaxsSQMX6veJKYm0nkSB7YyIGenf3lz8y+umJqz4Uy6T1DBJl4vCVEATw/nXcMAVo0ZMLCFUcXsrpCOiCDU2m5wN4etT+D9pF12MXNwsFWr1VRxZcAJOwTnAwAM1cA0aoAUoYOABPIFn5855dF6c12VrxlnNHIMfcN4+AQmujRc=</latexit><latexit sha1_base64="OUPeBOWfTjXB/INOnmU9RMin2lM=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6nUnbMSGEL3DjQmPc+knu/BvLw0SNnuQmJ+fcm3vvCRLBtUHow8msrW9sbmW3czu7e/sH+cOjto5TRVmLxiJWtwHRTHDJWoYbwW4TxUgUCNYJxldzv3PPlOaxvDGThPkRGUoeckqMlZr1fr6A3FIF4aoHkVsuF6sYW+KVL7B3CbGLFiiAFRr9/HtvENM0YtJQQbTuYpQYf0qU4VSwWa6XapYQOiZD1rVUkohpf7o4dAbPrDKAYaxsSQMX6veJKYm0nkSB7YyIGenf3lz8y+umJqz4Uy6T1DBJl4vCVEATw/nXcMAVo0ZMLCFUcXsrpCOiCDU2m5wN4etT+D9pF12MXNwsFWr1VRxZcAJOwTnAwAM1cA0aoAUoYOABPIFn5855dF6c12VrxlnNHIMfcN4+AQmujRc=</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit>

A
<latexit sha1_base64="lRXn2oMrz4ZyYdWApMVo2BX6veY=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3aoG5eQCJLAhHRKByqdzqTtmBDCF7hxoTFu/SR3/o3lYaJGT3KTk3Puzb33BIng2iD04WRWVtfWN7Kbua3tnd29/P5BS8epoqxJYxGrdkA0E1yypuFGsHaiGIkCwW6D0dXMv71nSvNY3phxwvyIDCQPOSXGSo2LXr6A3FIF4aoHkVsuF6sYW+KVz7B3DrGL5iiAJeq9/Hu3H9M0YtJQQbTuYJQYf0KU4VSwaa6bapYQOiID1rFUkohpfzI/dApPrNKHYaxsSQPn6veJCYm0HkeB7YyIGerf3kz8y+ukJqz4Ey6T1DBJF4vCVEATw9nXsM8Vo0aMLSFUcXsrpEOiCDU2m5wN4etT+D9pFV2MXNwoFWqXyziy4Agcg1OAgQdq4BrUQRNQwMADeALPzp3z6Lw4r4vWjLOcOQQ/4Lx9AggqjRY=</latexit><latexit sha1_base64="lRXn2oMrz4ZyYdWApMVo2BX6veY=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3aoG5eQCJLAhHRKByqdzqTtmBDCF7hxoTFu/SR3/o3lYaJGT3KTk3Puzb33BIng2iD04WRWVtfWN7Kbua3tnd29/P5BS8epoqxJYxGrdkA0E1yypuFGsHaiGIkCwW6D0dXMv71nSvNY3phxwvyIDCQPOSXGSo2LXr6A3FIF4aoHkVsuF6sYW+KVz7B3DrGL5iiAJeq9/Hu3H9M0YtJQQbTuYJQYf0KU4VSwaa6bapYQOiID1rFUkohpfzI/dApPrNKHYaxsSQPn6veJCYm0HkeB7YyIGerf3kz8y+ukJqz4Ey6T1DBJF4vCVEATw9nXsM8Vo0aMLSFUcXsrpEOiCDU2m5wN4etT+D9pFV2MXNwoFWqXyziy4Agcg1OAgQdq4BrUQRNQwMADeALPzp3z6Lw4r4vWjLOcOQQ/4Lx9AggqjRY=</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit><latexit sha1_base64="4YSqgS6cQ0tehrGcgcxYyieuu6A=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTaYIDuxQNy4hESSBCemUDlQ6nUnbMSETvsCNC41x6ye5828sAya+TnKTk3Puzb33+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHHRUlktA2iXgkuz5WlDNB25ppTruxpDj0Ob31J1dz//aeSsUicaOnMfVCPBIsYARrI7UuBsWSY1dqDqq70LGr1XIdIUPc6hlyzyGynQwlsERzUHzvDyOShFRowrFSPeTE2kux1IxwOiv0E0VjTCZ4RHuGChxS5aXZoTN4YpQhDCJpSmiYqd8nUhwqNQ190xliPVa/vbn4n9dLdFDzUibiRFNBFouChEMdwfnXcMgkJZpPDcFEMnMrJGMsMdEmm0IWwuJT+Jd8hdAp28ixUatSalwu48iDI3AMTgECLmiAa9AEbUAABQ/gCTxbd9aj9WK9Llpz1nLmEPyA9fYJBtSNEw==</latexit>

B
<latexit sha1_base64="OUPeBOWfTjXB/INOnmU9RMin2lM=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6nUnbMSGEL3DjQmPc+knu/BvLw0SNnuQmJ+fcm3vvCRLBtUHow8msrW9sbmW3czu7e/sH+cOjto5TRVmLxiJWtwHRTHDJWoYbwW4TxUgUCNYJxldzv3PPlOaxvDGThPkRGUoeckqMlZr1fr6A3FIF4aoHkVsuF6sYW+KVL7B3CbGLFiiAFRr9/HtvENM0YtJQQbTuYpQYf0qU4VSwWa6XapYQOiZD1rVUkohpf7o4dAbPrDKAYaxsSQMX6veJKYm0nkSB7YyIGenf3lz8y+umJqz4Uy6T1DBJl4vCVEATw/nXcMAVo0ZMLCFUcXsrpCOiCDU2m5wN4etT+D9pF12MXNwsFWr1VRxZcAJOwTnAwAM1cA0aoAUoYOABPIFn5855dF6c12VrxlnNHIMfcN4+AQmujRc=</latexit><latexit sha1_base64="OUPeBOWfTjXB/INOnmU9RMin2lM=">AAAB6HicdVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6nUnbMSGEL3DjQmPc+knu/BvLw0SNnuQmJ+fcm3vvCRLBtUHow8msrW9sbmW3czu7e/sH+cOjto5TRVmLxiJWtwHRTHDJWoYbwW4TxUgUCNYJxldzv3PPlOaxvDGThPkRGUoeckqMlZr1fr6A3FIF4aoHkVsuF6sYW+KVL7B3CbGLFiiAFRr9/HtvENM0YtJQQbTuYpQYf0qU4VSwWa6XapYQOiZD1rVUkohpf7o4dAbPrDKAYaxsSQMX6veJKYm0nkSB7YyIGenf3lz8y+umJqz4Uy6T1DBJl4vCVEATw/nXcMAVo0ZMLCFUcXsrpCOiCDU2m5wN4etT+D9pF12MXNwsFWr1VRxZcAJOwTnAwAM1cA0aoAUoYOABPIFn5855dF6c12VrxlnNHIMfcN4+AQmujRc=</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit><latexit sha1_base64="pe2VieOxmwE+LmUpTexyiHANVRk=">AAAB6HicbVDLTgIxFO3gC/GFunTTSExcTVoEB3YENy4hETCBCemUDlQ6j7QdEzLhC9y40Bi3fpI7/8YyYOLrJDc5Oefe3HuPFwuuNEIfVm5tfWNzK79d2Nnd2z8oHh51VZRIyjo0EpG89Yhigoeso7kW7DaWjASeYD1verXwe/dMKh6FN3oWMzcg45D7nBJtpHZzWCwhu1JDuO5AZFer5TrGhjjVC+xcQmyjDCWwQmtYfB+MIpoELNRUEKX6GMXaTYnUnAo2LwwSxWJCp2TM+oaGJGDKTbND5/DMKCPoR9JUqGGmfp9ISaDULPBMZ0D0RP32FuJ/Xj/Rfs1NeRgnmoV0uchPBNQRXHwNR1wyqsXMEEIlN7dCOiGSUG2yKWQhLD+Ff8lXCN2yjZGN25VSo7mKIw9OwCk4Bxg4oAGuQQt0AAUMPIAn8GzdWY/Wi/W6bM1Zq5lj8APW2ycIWI0U</latexit>

XOR
<latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="8LqTPn2mxTV9hbP+X2hqxRC0eTk=">AAAB83icdVDLSsNAFL3xWeur6tLNYBFclaRGWndFN+6sYh/QhDKZTtqhk0mYmQgl9DfcuFDErT/jzr9xmlZQ0QMDh3Pu5Z45QcKZ0rb9YS0tr6yurRc2iptb2zu7pb39topTSWiLxDyW3QArypmgLc00p91EUhwFnHaC8eXM79xTqVgs7vQkoX6Eh4KFjGBtJM+LsB6pMOte3077pbJdcVzXtc/QnFTrc3J6XkNOxc5RhgWa/dK7N4hJGlGhCcdK9Rw70X6GpWaE02nRSxVNMBnjIe0ZKnBElZ/lmafo2CgDFMbSPKFRrn7fyHCk1CQKzGSe8bc3E//yeqkO637GRJJqKsj8UJhypGM0KwANmKRE84khmEhmsiIywhITbWoqmhK+for+J+1qxTHN3LjlxsWijgIcwhGcgAM1aMAVNKEFBBJ4gCd4tlLr0XqxXuejS9Zi5wB+wHr7BJBfkgc=</latexit><latexit sha1_base64="pxPdRRKbZ4ONRvcbGUA4l/WgpMg=">AAAB83icbZBLS8NAFIVvfNb6qrp0M1gEVyWp0ba7oht3VrEPaEKZTCft0MmDmYlQQv+GGxeKuPXPuPPfOE0q+DowcDjnXubyeTFnUpnmh7G0vLK6tl7YKG5ube/slvb2OzJKBKFtEvFI9DwsKWchbSumOO3FguLA47TrTS7nffeeCsmi8E5NY+oGeBQynxGsdOQ4AVZj6ae969vZoFQ2K5Zt2+YZyk21npvTRg1ZFTNTGRZqDUrvzjAiSUBDRTiWsm+ZsXJTLBQjnM6KTiJpjMkEj2hf2xAHVLppdvMMHetkiPxI6BcqlKXfN1IcSDkNPD2Z3fi7m4f/df1E+XU3ZWGcKBqS/CM/4UhFaA4ADZmgRPGpNpgIpm9FZIwFJkpjKmYQGqbVOLfQX/MFoVOtWJrMjV1uXixwFOAQjuAELKhBE66gBW0gEMMDPMGzkRiPxovxmo8uGYudA/gh4+0TsHuSUg==</latexit><latexit sha1_base64="pxPdRRKbZ4ONRvcbGUA4l/WgpMg=">AAAB83icbZBLS8NAFIVvfNb6qrp0M1gEVyWp0ba7oht3VrEPaEKZTCft0MmDmYlQQv+GGxeKuPXPuPPfOE0q+DowcDjnXubyeTFnUpnmh7G0vLK6tl7YKG5ube/slvb2OzJKBKFtEvFI9DwsKWchbSumOO3FguLA47TrTS7nffeeCsmi8E5NY+oGeBQynxGsdOQ4AVZj6ae969vZoFQ2K5Zt2+YZyk21npvTRg1ZFTNTGRZqDUrvzjAiSUBDRTiWsm+ZsXJTLBQjnM6KTiJpjMkEj2hf2xAHVLppdvMMHetkiPxI6BcqlKXfN1IcSDkNPD2Z3fi7m4f/df1E+XU3ZWGcKBqS/CM/4UhFaA4ADZmgRPGpNpgIpm9FZIwFJkpjKmYQGqbVOLfQX/MFoVOtWJrMjV1uXixwFOAQjuAELKhBE66gBW0gEMMDPMGzkRiPxovxmo8uGYudA/gh4+0TsHuSUg==</latexit>

Reservoir computing with a bucket of water?...an Octopus arm?!?!

1. Nonlinearity
2. Dynamic
3. Many degree’s of 

freedom
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To first order, cortex is a sparse randomly connected RNN satisfying 
these requirements  

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="r2IIbSdI3+y9o3gb1mq0krA59jQ=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0RNQch6MVjAuYByRJmJ73JmNkHM7NCWPIFXjwo4tVP8ubfONmsoMaChqKqm+4uLxZcadv+tJaWV1bX1gsbxc2t7Z3d0t5+S0WJZNhkkYhkx6MKBQ+xqbkW2Ikl0sAT2PbGNzO//YBS8Si805MY3YAOQ+5zRrWRGlf9Utmu2BnIInFyUoYc9X7pozeIWBJgqJmgSnUdO9ZuSqXmTOC02EsUxpSN6RC7hoY0QOWm2aFTcmyUAfEjaSrUJFN/TqQ0UGoSeKYzoHqk/noz8T+vm2j/0k15GCcaQzZf5CeC6IjMviYDLpFpMTGEMsnNrYSNqKRMm2yKWQhV26meO2SRfIfQOq04dsVpnJVr13kcBTiEIzgBBy6gBrdQhyYwQHiEZ3ix7q0n69V6m7cuWfnMAfyC9f4FrOmNDA==</latexit><latexit sha1_base64="r2IIbSdI3+y9o3gb1mq0krA59jQ=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0RNQch6MVjAuYByRJmJ73JmNkHM7NCWPIFXjwo4tVP8ubfONmsoMaChqKqm+4uLxZcadv+tJaWV1bX1gsbxc2t7Z3d0t5+S0WJZNhkkYhkx6MKBQ+xqbkW2Ikl0sAT2PbGNzO//YBS8Si805MY3YAOQ+5zRrWRGlf9Utmu2BnIInFyUoYc9X7pozeIWBJgqJmgSnUdO9ZuSqXmTOC02EsUxpSN6RC7hoY0QOWm2aFTcmyUAfEjaSrUJFN/TqQ0UGoSeKYzoHqk/noz8T+vm2j/0k15GCcaQzZf5CeC6IjMviYDLpFpMTGEMsnNrYSNqKRMm2yKWQhV26meO2SRfIfQOq04dsVpnJVr13kcBTiEIzgBBy6gBrdQhyYwQHiEZ3ix7q0n69V6m7cuWfnMAfyC9f4FrOmNDA==</latexit>

+O(�2)
<latexit sha1_base64="mTJd4XaxOxKONo9jcEDUobDN5xg=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKkJJiqDLoht3VrAPaGKZTG7aoZMHMxOhhLrxV9y4UMStf+HOv3HSdqGtBy4czrmXe+/xEs6ksqxvo7C0vLK6VlwvbWxube+Yu3stGaeCQpPGPBYdj0jgLIKmYopDJxFAQo9D2xte5X77AYRkcXSnRgm4IelHLGCUKC31zAN8ip2QqAElPLsZVxwfuCL3tZOeWbaq1gR4kdgzUkYzNHrml+PHNA0hUpQTKbu2lSg3I0IxymFcclIJCaFD0oeuphEJQbrZ5IMxPtaKj4NY6IoUnqi/JzISSjkKPd2ZHyvnvVz8z+umKrhwMxYlqYKIThcFKccqxnkc2GcCqOIjTQgVTN+K6YAIQpUOraRDsOdfXiStWtW2qvbtWbl+OYujiA7REaogG52jOrpGDdREFD2iZ/SK3own48V4Nz6mrQVjNrOP/sD4/AG/R5XK</latexit><latexit sha1_base64="mTJd4XaxOxKONo9jcEDUobDN5xg=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKkJJiqDLoht3VrAPaGKZTG7aoZMHMxOhhLrxV9y4UMStf+HOv3HSdqGtBy4czrmXe+/xEs6ksqxvo7C0vLK6VlwvbWxube+Yu3stGaeCQpPGPBYdj0jgLIKmYopDJxFAQo9D2xte5X77AYRkcXSnRgm4IelHLGCUKC31zAN8ip2QqAElPLsZVxwfuCL3tZOeWbaq1gR4kdgzUkYzNHrml+PHNA0hUpQTKbu2lSg3I0IxymFcclIJCaFD0oeuphEJQbrZ5IMxPtaKj4NY6IoUnqi/JzISSjkKPd2ZHyvnvVz8z+umKrhwMxYlqYKIThcFKccqxnkc2GcCqOIjTQgVTN+K6YAIQpUOraRDsOdfXiStWtW2qvbtWbl+OYujiA7REaogG52jOrpGDdREFD2iZ/SK3own48V4Nz6mrQVjNrOP/sD4/AG/R5XK</latexit><latexit sha1_base64="mTJd4XaxOxKONo9jcEDUobDN5xg=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKkJJiqDLoht3VrAPaGKZTG7aoZMHMxOhhLrxV9y4UMStf+HOv3HSdqGtBy4czrmXe+/xEs6ksqxvo7C0vLK6VlwvbWxube+Yu3stGaeCQpPGPBYdj0jgLIKmYopDJxFAQo9D2xte5X77AYRkcXSnRgm4IelHLGCUKC31zAN8ip2QqAElPLsZVxwfuCL3tZOeWbaq1gR4kdgzUkYzNHrml+PHNA0hUpQTKbu2lSg3I0IxymFcclIJCaFD0oeuphEJQbrZ5IMxPtaKj4NY6IoUnqi/JzISSjkKPd2ZHyvnvVz8z+umKrhwMxYlqYKIThcFKccqxnkc2GcCqOIjTQgVTN+K6YAIQpUOraRDsOdfXiStWtW2qvbtWbl+OYujiA7REaogG52jOrpGDdREFD2iZ/SK3own48V4Nz6mrQVjNrOP/sD4/AG/R5XK</latexit><latexit sha1_base64="mTJd4XaxOxKONo9jcEDUobDN5xg=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKkJJiqDLoht3VrAPaGKZTG7aoZMHMxOhhLrxV9y4UMStf+HOv3HSdqGtBy4czrmXe+/xEs6ksqxvo7C0vLK6VlwvbWxube+Yu3stGaeCQpPGPBYdj0jgLIKmYopDJxFAQo9D2xte5X77AYRkcXSnRgm4IelHLGCUKC31zAN8ip2QqAElPLsZVxwfuCL3tZOeWbaq1gR4kdgzUkYzNHrml+PHNA0hUpQTKbu2lSg3I0IxymFcclIJCaFD0oeuphEJQbrZ5IMxPtaKj4NY6IoUnqi/JzISSjkKPd2ZHyvnvVz8z+umKrhwMxYlqYKIThcFKccqxnkc2GcCqOIjTQgVTN+K6YAIQpUOraRDsOdfXiStWtW2qvbtWbl+OYujiA7REaogG52jOrpGDdREFD2iZ/SK3own48V4Nz6mrQVjNrOP/sD4/AG/R5XK</latexit><latexit sha1_base64="DiqhVk3Q8DoVEym1mrCde4o0g/g=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKkJJiqjdFd24s4J9QBPLZDJth04mYWYilFA3/oobF4q49S/c+TdO0gi+Dlw4nHMv997jRYxKZVkfRmFufmFxqbhcWlldW98wN7faMowFJi0cslB0PSQJo5y0FFWMdCNBUOAx0vHG56nfuSVC0pBfq0lE3AANOR1QjJSW+uYOPIROgNQII5ZcTiuOT5hCN7WDvlm2qlYG+JfYOSmDHM2++e74IY4DwhVmSMqebUXKTZBQFDMyLTmxJBHCYzQkPU05Coh0k+yDKdzXig8HodDFFczU7xMJCqScBJ7uTI+Vv71U/M/rxWpw6iaUR7EiHM8WDWIGVQjTOKBPBcGKTTRBWFB9K8QjJBBWOrRSFkLdsuvHNvxLvkJo16q2VbWvjsqNszyOItgFe6ACbHACGuACNEELYHAHHsATeDbujUfjxXidtRaMfGYb/IDx9gnfY5YV</latexit><latexit sha1_base64="DiqhVk3Q8DoVEym1mrCde4o0g/g=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKkJJiqjdFd24s4J9QBPLZDJth04mYWYilFA3/oobF4q49S/c+TdO0gi+Dlw4nHMv997jRYxKZVkfRmFufmFxqbhcWlldW98wN7faMowFJi0cslB0PSQJo5y0FFWMdCNBUOAx0vHG56nfuSVC0pBfq0lE3AANOR1QjJSW+uYOPIROgNQII5ZcTiuOT5hCN7WDvlm2qlYG+JfYOSmDHM2++e74IY4DwhVmSMqebUXKTZBQFDMyLTmxJBHCYzQkPU05Coh0k+yDKdzXig8HodDFFczU7xMJCqScBJ7uTI+Vv71U/M/rxWpw6iaUR7EiHM8WDWIGVQjTOKBPBcGKTTRBWFB9K8QjJBBWOrRSFkLdsuvHNvxLvkJo16q2VbWvjsqNszyOItgFe6ACbHACGuACNEELYHAHHsATeDbujUfjxXidtRaMfGYb/IDx9gnfY5YV</latexit>

1. Nonlinearity
2. Dynamic
3. Many degree’s of 

freedom
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Training rule: Two networks, each tries to predict the other

Asabuki and Fukai, (2018) f2(t) =
⇥
tanh ẑ1(t)

⇤
+

<latexit sha1_base64="ysxL81kq/1EqVI9/2R2BhmACZ+o="></latexit><latexit sha1_base64="ysxL81kq/1EqVI9/2R2BhmACZ+o="></latexit><latexit sha1_base64="nCzZERCMHhQesjwG6RFKY3DG3n4="></latexit><latexit sha1_base64="nCzZERCMHhQesjwG6RFKY3DG3n4="></latexit><latexit sha1_base64="nCzZERCMHhQesjwG6RFKY3DG3n4="></latexit><latexit sha1_base64="nCzZERCMHhQesjwG6RFKY3DG3n4="></latexit>

f1(t) =
⇥
tanh ẑ2(t)

⇤
+

<latexit sha1_base64="Z2uzXGaGijw+M8H4FdYpOp2zUX4="></latexit><latexit sha1_base64="Z2uzXGaGijw+M8H4FdYpOp2zUX4="></latexit><latexit sha1_base64="UbNPCUA0RgjBq4sNLsJa/7qRlDE="></latexit><latexit sha1_base64="UbNPCUA0RgjBq4sNLsJa/7qRlDE="></latexit><latexit sha1_base64="UbNPCUA0RgjBq4sNLsJa/7qRlDE="></latexit><latexit sha1_base64="UbNPCUA0RgjBq4sNLsJa/7qRlDE="></latexit>

Temporally 
random inputs 

Temporally unpredictable 
dynamics 

Mutual prediction 
impossible

Temporally 
structured inputs 

Temporally predictable 
dynamics 

Mutual prediction 
possible

Weights are updated by FORCE

6
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Strictly, the target
functions are: 
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TRAINING

a b c d

random sequences

Training rule: Two networks, each tries to predict the other  

Asabuki and Fukai, (2018) 6
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Once trained the reservoirs can act independently 
TESTING / USAGE

a b c d

random sequences
Asabuki and Fukai, (2018) 6
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Once trained the reservoirs can act independently 
TESTING / USAGE

a b c d

random sequences

Intuition for the 
training rule

• It’s impossible to 
learn a random 
trajectory (can do 
no better than 
predict the mean 
à z = 0 ) 

• It may* be 
possible to learn 
the stereotyped 
trajectory caused 
by a recurring 
sequence or 
‘chunk’

*It’s not obvious why it would “want” to learn (notice w1Out = w2Out = 0 is a valid solution). I have some ideas we could discuss at the end. 
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Once trained the reservoirs can act independently 
TESTING / USAGE

a b c d

random sequences

Intuition for the 
training rule

• It’s impossible to 
learn a random 
trajectory (can do 
no better than 
predict the mean 
à z = 0 ) 

• It may* be 
possible to learn 
the stereotyped 
trajectory caused 
by a recurring 
sequence or 
‘chunk’

Inspiration for the training rule 
If you squint, there’s a similarity to cortico-basal ganglia loops

+O(�3)
<latexit sha1_base64="8tPYbd8ByRGLISkTHdKBqndvBHw=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSqKDLoht3VrAPaGKZTKbt0MmDmYlQQt34K25cKOLWv3Dn3zhps9DWAxcO59zLvfd4MWdSWda3UVhYXFpeKa6W1tY3NrfM7Z2mjBJBaINEPBJtD0vKWUgbiilO27GgOPA4bXnDq8xvPVAhWRTeqVFM3QD3Q9ZjBCstdc09dIycAKsBwTy9GVccn3KF70+PumbZqloToHli56QMOepd88vxI5IENFSEYyk7thUrN8VCMcLpuOQkksaYDHGfdjQNcUClm04+GKNDrfioFwldoUIT9fdEigMpR4GnO7Nj5ayXif95nUT1LtyUhXGiaEimi3oJRypCWRzIZ4ISxUeaYCKYvhWRARaYKB1aSYdgz748T5onVduq2rdn5dplHkcR9uEAKmDDOdTgGurQAAKP8Ayv8GY8GS/Gu/ExbS0Y+cwu/IHx+QPAzJXL</latexit><latexit sha1_base64="8tPYbd8ByRGLISkTHdKBqndvBHw=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSqKDLoht3VrAPaGKZTKbt0MmDmYlQQt34K25cKOLWv3Dn3zhps9DWAxcO59zLvfd4MWdSWda3UVhYXFpeKa6W1tY3NrfM7Z2mjBJBaINEPBJtD0vKWUgbiilO27GgOPA4bXnDq8xvPVAhWRTeqVFM3QD3Q9ZjBCstdc09dIycAKsBwTy9GVccn3KF70+PumbZqloToHli56QMOepd88vxI5IENFSEYyk7thUrN8VCMcLpuOQkksaYDHGfdjQNcUClm04+GKNDrfioFwldoUIT9fdEigMpR4GnO7Nj5ayXif95nUT1LtyUhXGiaEimi3oJRypCWRzIZ4ISxUeaYCKYvhWRARaYKB1aSYdgz748T5onVduq2rdn5dplHkcR9uEAKmDDOdTgGurQAAKP8Ayv8GY8GS/Gu/ExbS0Y+cwu/IHx+QPAzJXL</latexit><latexit sha1_base64="8tPYbd8ByRGLISkTHdKBqndvBHw=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSqKDLoht3VrAPaGKZTKbt0MmDmYlQQt34K25cKOLWv3Dn3zhps9DWAxcO59zLvfd4MWdSWda3UVhYXFpeKa6W1tY3NrfM7Z2mjBJBaINEPBJtD0vKWUgbiilO27GgOPA4bXnDq8xvPVAhWRTeqVFM3QD3Q9ZjBCstdc09dIycAKsBwTy9GVccn3KF70+PumbZqloToHli56QMOepd88vxI5IENFSEYyk7thUrN8VCMcLpuOQkksaYDHGfdjQNcUClm04+GKNDrfioFwldoUIT9fdEigMpR4GnO7Nj5ayXif95nUT1LtyUhXGiaEimi3oJRypCWRzIZ4ISxUeaYCKYvhWRARaYKB1aSYdgz748T5onVduq2rdn5dplHkcR9uEAKmDDOdTgGurQAAKP8Ayv8GY8GS/Gu/ExbS0Y+cwu/IHx+QPAzJXL</latexit><latexit sha1_base64="8tPYbd8ByRGLISkTHdKBqndvBHw=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiVISSqKDLoht3VrAPaGKZTKbt0MmDmYlQQt34K25cKOLWv3Dn3zhps9DWAxcO59zLvfd4MWdSWda3UVhYXFpeKa6W1tY3NrfM7Z2mjBJBaINEPBJtD0vKWUgbiilO27GgOPA4bXnDq8xvPVAhWRTeqVFM3QD3Q9ZjBCstdc09dIycAKsBwTy9GVccn3KF70+PumbZqloToHli56QMOepd88vxI5IENFSEYyk7thUrN8VCMcLpuOQkksaYDHGfdjQNcUClm04+GKNDrfioFwldoUIT9fdEigMpR4GnO7Nj5ayXif95nUT1LtyUhXGiaEimi3oJRypCWRzIZ4ISxUeaYCKYvhWRARaYKB1aSYdgz748T5onVduq2rdn5dplHkcR9uEAKmDDOdTgGurQAAKP8Ayv8GY8GS/Gu/ExbS0Y+cwu/IHx+QPAzJXL</latexit><latexit sha1_base64="KyDeYPC03nQ6OR4JuYMk7dhzMDg=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKkJJVNTuim7cWcE+oIllMpm2QyeTMDMRSqgbf8WNC0Xc+hfu/BsnaQRfBy4czrmXe+/xIkalsqwPozAzOze/UFwsLS2vrK6Z6xstGcYCkyYOWSg6HpKEUU6aiipGOpEgKPAYaXuj89Rv3xIhaciv1TgiboAGnPYpRkpLPXML7kMnQGqIEUsuJxXHJ0yhm8O9nlm2qlYG+JfYOSmDHI2e+e74IY4DwhVmSMqubUXKTZBQFDMyKTmxJBHCIzQgXU05Coh0k+yDCdzVig/7odDFFczU7xMJCqQcB57uTI+Vv71U/M/rxqp/6iaUR7EiHE8X9WMGVQjTOKBPBcGKjTVBWFB9K8RDJBBWOrRSFkLNsmvHNvxLvkJoHVRtq2pfHZXrZ3kcRbANdkAF2OAE1MEFaIAmwOAOPIAn8GzcG4/Gi/E6bS0Y+cwm+AHj7RPg6JYW</latexit><latexit sha1_base64="KyDeYPC03nQ6OR4JuYMk7dhzMDg=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKkJJVNTuim7cWcE+oIllMpm2QyeTMDMRSqgbf8WNC0Xc+hfu/BsnaQRfBy4czrmXe+/xIkalsqwPozAzOze/UFwsLS2vrK6Z6xstGcYCkyYOWSg6HpKEUU6aiipGOpEgKPAYaXuj89Rv3xIhaciv1TgiboAGnPYpRkpLPXML7kMnQGqIEUsuJxXHJ0yhm8O9nlm2qlYG+JfYOSmDHI2e+e74IY4DwhVmSMqubUXKTZBQFDMyKTmxJBHCIzQgXU05Coh0k+yDCdzVig/7odDFFczU7xMJCqQcB57uTI+Vv71U/M/rxqp/6iaUR7EiHE8X9WMGVQjTOKBPBcGKjTVBWFB9K8RDJBBWOrRSFkLNsmvHNvxLvkJoHVRtq2pfHZXrZ3kcRbANdkAF2OAE1MEFaIAmwOAOPIAn8GzcG4/Gi/E6bS0Y+cwm+AHj7RPg6JYW</latexit>

RIGHT HEMISPHERE

LEFT HEMISPHERE

STRIATUMCORTEX 

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="r2IIbSdI3+y9o3gb1mq0krA59jQ=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0RNQch6MVjAuYByRJmJ73JmNkHM7NCWPIFXjwo4tVP8ubfONmsoMaChqKqm+4uLxZcadv+tJaWV1bX1gsbxc2t7Z3d0t5+S0WJZNhkkYhkx6MKBQ+xqbkW2Ikl0sAT2PbGNzO//YBS8Si805MY3YAOQ+5zRrWRGlf9Utmu2BnIInFyUoYc9X7pozeIWBJgqJmgSnUdO9ZuSqXmTOC02EsUxpSN6RC7hoY0QOWm2aFTcmyUAfEjaSrUJFN/TqQ0UGoSeKYzoHqk/noz8T+vm2j/0k15GCcaQzZf5CeC6IjMviYDLpFpMTGEMsnNrYSNqKRMm2yKWQhV26meO2SRfIfQOq04dsVpnJVr13kcBTiEIzgBBy6gBrdQhyYwQHiEZ3ix7q0n69V6m7cuWfnMAfyC9f4FrOmNDA==</latexit><latexit sha1_base64="r2IIbSdI3+y9o3gb1mq0krA59jQ=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0RNQch6MVjAuYByRJmJ73JmNkHM7NCWPIFXjwo4tVP8ubfONmsoMaChqKqm+4uLxZcadv+tJaWV1bX1gsbxc2t7Z3d0t5+S0WJZNhkkYhkx6MKBQ+xqbkW2Ikl0sAT2PbGNzO//YBS8Si805MY3YAOQ+5zRrWRGlf9Utmu2BnIInFyUoYc9X7pozeIWBJgqJmgSnUdO9ZuSqXmTOC02EsUxpSN6RC7hoY0QOWm2aFTcmyUAfEjaSrUJFN/TqQ0UGoSeKYzoHqk/noz8T+vm2j/0k15GCcaQzZf5CeC6IjMviYDLpFpMTGEMsnNrYSNqKRMm2yKWQhV26meO2SRfIfQOq04dsVpnJVr13kcBTiEIzgBBy6gBrdQhyYwQHiEZ3ix7q0n69V6m7cuWfnMAfyC9f4FrOmNDA==</latexit>
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2. Chunking, aka ‘event segmentation’ 
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2. Chunking, aka ‘event segmentation’
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2. Chunking, aka ‘event segmentation’

Explanations of chunking: 
1. Transition probability 

Saffran et al. (1996)

2. Temporal community 
structure                 
Schapiro et al. (2013)
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2. Chunking, aka ‘event segmentation’

Explanations of chunking: 
1. Transition probability 

Saffran et al. (1996)

2. Temporal community 
structure                 
Schapiro et al. (2013)

2a. Chunk-specific
predictable
trajectory     …….

Neuron 1

Neuron
2

Neuron
3

•••
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2. Chunking, aka ‘event segmentation’

Neuron 1

Neuron
2

Neuron
3

•••

I reduce the 
Nneuron-
dimensional 
representation 
of a letter to 
2D using PCA
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1. Transition and timing knowledge  

AAAAAA
<latexit sha1_base64="TFV5CCVNrTafYHzRz5mzslNzvZM=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCih4IHM65l3ty/JgzpV33w1pZXVvf2Mxt5bd3dvcK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv+5Grut++oVCwSt3oa036IR4IFjGBtpIFd6IVYj1WQXmSYDeyi65SrLqp50HUqlVINIUO8yhnyziFy3AxFsERjYL/3hhFJQio04VipLnJj3U+x1IxwOsv3EkVjTCZ4RLuGChxS1U+z4DN4YpQhDCJpntAwU79vpDhUahr6ZjKL+dubi3953UQH1X7KRJxoKsjiUJBwqCM4bwEOmaRE86khmEhmskIyxhITbbrKmxK+fgr/J62Sg1wH3ZSL9ctlHTlwBI7BKUDAA3VwDRqgCQhIwAN4As/WvfVovVivi9EVa7lzCH7AevsEbCmS7w==</latexit><latexit sha1_base64="TFV5CCVNrTafYHzRz5mzslNzvZM=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCih4IHM65l3ty/JgzpV33w1pZXVvf2Mxt5bd3dvcK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv+5Grut++oVCwSt3oa036IR4IFjGBtpIFd6IVYj1WQXmSYDeyi65SrLqp50HUqlVINIUO8yhnyziFy3AxFsERjYL/3hhFJQio04VipLnJj3U+x1IxwOsv3EkVjTCZ4RLuGChxS1U+z4DN4YpQhDCJpntAwU79vpDhUahr6ZjKL+dubi3953UQH1X7KRJxoKsjiUJBwqCM4bwEOmaRE86khmEhmskIyxhITbbrKmxK+fgr/J62Sg1wH3ZSL9ctlHTlwBI7BKUDAA3VwDRqgCQhIwAN4As/WvfVovVivi9EVa7lzCH7AevsEbCmS7w==</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit> X

<latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit>
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1. Transition and timing knowledge  

AAAAAA
<latexit sha1_base64="TFV5CCVNrTafYHzRz5mzslNzvZM=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCih4IHM65l3ty/JgzpV33w1pZXVvf2Mxt5bd3dvcK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv+5Grut++oVCwSt3oa036IR4IFjGBtpIFd6IVYj1WQXmSYDeyi65SrLqp50HUqlVINIUO8yhnyziFy3AxFsERjYL/3hhFJQio04VipLnJj3U+x1IxwOsv3EkVjTCZ4RLuGChxS1U+z4DN4YpQhDCJpntAwU79vpDhUahr6ZjKL+dubi3953UQH1X7KRJxoKsjiUJBwqCM4bwEOmaRE86khmEhmskIyxhITbbrKmxK+fgr/J62Sg1wH3ZSL9ctlHTlwBI7BKUDAA3VwDRqgCQhIwAN4As/WvfVovVivi9EVa7lzCH7AevsEbCmS7w==</latexit><latexit sha1_base64="TFV5CCVNrTafYHzRz5mzslNzvZM=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCih4IHM65l3ty/JgzpV33w1pZXVvf2Mxt5bd3dvcK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv+5Grut++oVCwSt3oa036IR4IFjGBtpIFd6IVYj1WQXmSYDeyi65SrLqp50HUqlVINIUO8yhnyziFy3AxFsERjYL/3hhFJQio04VipLnJj3U+x1IxwOsv3EkVjTCZ4RLuGChxS1U+z4DN4YpQhDCJpntAwU79vpDhUahr6ZjKL+dubi3953UQH1X7KRJxoKsjiUJBwqCM4bwEOmaRE86khmEhmskIyxhITbbrKmxK+fgr/J62Sg1wH3ZSL9ctlHTlwBI7BKUDAA3VwDRqgCQhIwAN4As/WvfVovVivi9EVa7lzCH7AevsEbCmS7w==</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit> X

<latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit>

Strauss et al. (2015)
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1. Transition and timing knowledge  

ABABAB
<latexit sha1_base64="uGC1hzYjrnCp5k6lbKx6VCxyrik=">AAAB+HicdVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2CiRqdpMpn5vnQ6bsSZVLb9YeTW1jc2t/LbhZ3dvf2ieXDYkWEsCG2TkIei52JJOQtoWzHFaS8SFPsup113dpX63TsqJAuDWzWP6NDHk4B5jGClpZFZHPhYTaWXXDbTsxiZJduq1GxUd6BtVavlOkKaONVz5FxAZNkZSmCF1sh8H4xDEvs0UIRjKfvIjtQwwUIxwumiMIgljTCZ4Qntaxpgn8phkgVfwFOtjKEXCn0DBTP1+0aCfSnnvqsns5i/vVT8y+vHyqsNExZEsaIBWT7kxRyqEKYtwDETlCg+1wQTwXRWSKZYYKJ0VwVdwtdP4f+kU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgBg8gCfwbNwbj8aL8boczRmrnSPwA8bbJ3C+kvI=</latexit><latexit sha1_base64="uGC1hzYjrnCp5k6lbKx6VCxyrik=">AAAB+HicdVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2CiRqdpMpn5vnQ6bsSZVLb9YeTW1jc2t/LbhZ3dvf2ieXDYkWEsCG2TkIei52JJOQtoWzHFaS8SFPsup113dpX63TsqJAuDWzWP6NDHk4B5jGClpZFZHPhYTaWXXDbTsxiZJduq1GxUd6BtVavlOkKaONVz5FxAZNkZSmCF1sh8H4xDEvs0UIRjKfvIjtQwwUIxwumiMIgljTCZ4Qntaxpgn8phkgVfwFOtjKEXCn0DBTP1+0aCfSnnvqsns5i/vVT8y+vHyqsNExZEsaIBWT7kxRyqEKYtwDETlCg+1wQTwXRWSKZYYKJ0VwVdwtdP4f+kU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgBg8gCfwbNwbj8aL8boczRmrnSPwA8bbJ3C+kvI=</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit>

AAAAAA
<latexit sha1_base64="TFV5CCVNrTafYHzRz5mzslNzvZM=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCih4IHM65l3ty/JgzpV33w1pZXVvf2Mxt5bd3dvcK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv+5Grut++oVCwSt3oa036IR4IFjGBtpIFd6IVYj1WQXmSYDeyi65SrLqp50HUqlVINIUO8yhnyziFy3AxFsERjYL/3hhFJQio04VipLnJj3U+x1IxwOsv3EkVjTCZ4RLuGChxS1U+z4DN4YpQhDCJpntAwU79vpDhUahr6ZjKL+dubi3953UQH1X7KRJxoKsjiUJBwqCM4bwEOmaRE86khmEhmskIyxhITbbrKmxK+fgr/J62Sg1wH3ZSL9ctlHTlwBI7BKUDAA3VwDRqgCQhIwAN4As/WvfVovVivi9EVa7lzCH7AevsEbCmS7w==</latexit><latexit sha1_base64="TFV5CCVNrTafYHzRz5mzslNzvZM=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCih4IHM65l3ty/JgzpV33w1pZXVvf2Mxt5bd3dvcK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv+5Grut++oVCwSt3oa036IR4IFjGBtpIFd6IVYj1WQXmSYDeyi65SrLqp50HUqlVINIUO8yhnyziFy3AxFsERjYL/3hhFJQio04VipLnJj3U+x1IxwOsv3EkVjTCZ4RLuGChxS1U+z4DN4YpQhDCJpntAwU79vpDhUahr6ZjKL+dubi3953UQH1X7KRJxoKsjiUJBwqCM4bwEOmaRE86khmEhmskIyxhITbbrKmxK+fgr/J62Sg1wH3ZSL9ctlHTlwBI7BKUDAA3VwDRqgCQhIwAN4As/WvfVovVivi9EVa7lzCH7AevsEbCmS7w==</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit>

X
<latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit>

X
<latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit>

MMR response to 
unseen (but not 
unexpected) stimuli

9



/20

1. Transition and timing knowledge  

ABABAB
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AAAABAAAAB
<latexit sha1_base64="HXcLMAgcc0kEULZT+b2rvDx1Spk=">AAAB/HicdVBLSwMxGMzWV62v1R69BIvgadnU1m1vtV48VrAPaEvJptk2NPsgyQrLUv+KFw+KePWHePPfmG4rqOhAwjDzfWQybsSZVLb9YeTW1jc2t/LbhZ3dvf0D8/CoI8NYENomIQ9Fz8WSchbQtmKK014kKPZdTrvu7Grhd++okCwMblUS0aGPJwHzGMFKSyOzOPCxmkovvdRoZtd8ZJZsq1KzUd2BtlWtlusIaeJUz5FzAZFlZyiBFVoj830wDkns00ARjqXsIztSwxQLxQin88IgljTCZIYntK9pgH0qh2kWfg5PtTKGXij0CRTM1O8bKfalTHxXT2ZRf3sL8S+vHyuvNkxZEMWKBmT5kBdzqEK4aAKOmaBE8UQTTATTWSGZYoGJ0n0VdAlfP4X/k07ZQraFbiqlRnNVRx4cgxNwBhBwQANcgxZoAwIS8ACewLNxbzwaL8brcjRnrHaK4AeMt0+j+JQd</latexit><latexit sha1_base64="HXcLMAgcc0kEULZT+b2rvDx1Spk=">AAAB/HicdVBLSwMxGMzWV62v1R69BIvgadnU1m1vtV48VrAPaEvJptk2NPsgyQrLUv+KFw+KePWHePPfmG4rqOhAwjDzfWQybsSZVLb9YeTW1jc2t/LbhZ3dvf0D8/CoI8NYENomIQ9Fz8WSchbQtmKK014kKPZdTrvu7Grhd++okCwMblUS0aGPJwHzGMFKSyOzOPCxmkovvdRoZtd8ZJZsq1KzUd2BtlWtlusIaeJUz5FzAZFlZyiBFVoj830wDkns00ARjqXsIztSwxQLxQin88IgljTCZIYntK9pgH0qh2kWfg5PtTKGXij0CRTM1O8bKfalTHxXT2ZRf3sL8S+vHyuvNkxZEMWKBmT5kBdzqEK4aAKOmaBE8UQTTATTWSGZYoGJ0n0VdAlfP4X/k07ZQraFbiqlRnNVRx4cgxNwBhBwQANcgxZoAwIS8ACewLNxbzwaL8brcjRnrHaK4AeMt0+j+JQd</latexit><latexit sha1_base64="Kzp+uf8yMIPrijkgrHmEH750gAY=">AAAB/HicbVBLTwIxGOziC/G1ytFLIzHxtNkiuHBDvHjERB4JENItXWjoPtJ2TTYb/CtePGiMV3+IN/+NZcHE1yRtJjPfl07HjTiTyrY/jNza+sbmVn67sLO7t39gHh51ZBgLQtsk5KHouVhSzgLaVkxx2osExb7LadedXS387h0VkoXBrUoiOvTxJGAeI1hpaWQWBz5WU+mllxrN7JqPzJJtVWo2qjvQtqrVch0hTZzqOXIuILLsDCWwQmtkvg/GIYl9GijCsZR9ZEdqmGKhGOF0XhjEkkaYzPCE9jUNsE/lMM3Cz+GpVsbQC4U+gYKZ+n0jxb6Uie/qySzqb28h/uf1Y+XVhikLoljRgCwf8mIOVQgXTcAxE5QonmiCiWA6KyRTLDBRuq9CVsLyp/Av+SqhU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgAQ8gCfwbNwbj8aL8boczRmrnSL4AePtE6KilBo=</latexit><latexit sha1_base64="Kzp+uf8yMIPrijkgrHmEH750gAY=">AAAB/HicbVBLTwIxGOziC/G1ytFLIzHxtNkiuHBDvHjERB4JENItXWjoPtJ2TTYb/CtePGiMV3+IN/+NZcHE1yRtJjPfl07HjTiTyrY/jNza+sbmVn67sLO7t39gHh51ZBgLQtsk5KHouVhSzgLaVkxx2osExb7LadedXS387h0VkoXBrUoiOvTxJGAeI1hpaWQWBz5WU+mllxrN7JqPzJJtVWo2qjvQtqrVch0hTZzqOXIuILLsDCWwQmtkvg/GIYl9GijCsZR9ZEdqmGKhGOF0XhjEkkaYzPCE9jUNsE/lMM3Cz+GpVsbQC4U+gYKZ+n0jxb6Uie/qySzqb28h/uf1Y+XVhikLoljRgCwf8mIOVQgXTcAxE5QonmiCiWA6KyRTLDBRuq9CVsLyp/Av+SqhU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgAQ8gCfwbNwbj8aL8boczRmrnSL4AePtE6KilBo=</latexit><latexit sha1_base64="Kzp+uf8yMIPrijkgrHmEH750gAY=">AAAB/HicbVBLTwIxGOziC/G1ytFLIzHxtNkiuHBDvHjERB4JENItXWjoPtJ2TTYb/CtePGiMV3+IN/+NZcHE1yRtJjPfl07HjTiTyrY/jNza+sbmVn67sLO7t39gHh51ZBgLQtsk5KHouVhSzgLaVkxx2osExb7LadedXS387h0VkoXBrUoiOvTxJGAeI1hpaWQWBz5WU+mllxrN7JqPzJJtVWo2qjvQtqrVch0hTZzqOXIuILLsDCWwQmtkvg/GIYl9GijCsZR9ZEdqmGKhGOF0XhjEkkaYzPCE9jUNsE/lMM3Cz+GpVsbQC4U+gYKZ+n0jxb6Uie/qySzqb28h/uf1Y+XVhikLoljRgCwf8mIOVQgXTcAxE5QonmiCiWA6KyRTLDBRuq9CVsLyp/Av+SqhU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgAQ8gCfwbNwbj8aL8boczRmrnSL4AePtE6KilBo=</latexit><latexit sha1_base64="Kzp+uf8yMIPrijkgrHmEH750gAY=">AAAB/HicbVBLTwIxGOziC/G1ytFLIzHxtNkiuHBDvHjERB4JENItXWjoPtJ2TTYb/CtePGiMV3+IN/+NZcHE1yRtJjPfl07HjTiTyrY/jNza+sbmVn67sLO7t39gHh51ZBgLQtsk5KHouVhSzgLaVkxx2osExb7LadedXS387h0VkoXBrUoiOvTxJGAeI1hpaWQWBz5WU+mllxrN7JqPzJJtVWo2qjvQtqrVch0hTZzqOXIuILLsDCWwQmtkvg/GIYl9GijCsZR9ZEdqmGKhGOF0XhjEkkaYzPCE9jUNsE/lMM3Cz+GpVsbQC4U+gYKZ+n0jxb6Uie/qySzqb28h/uf1Y+XVhikLoljRgCwf8mIOVQgXTcAxE5QonmiCiWA6KyRTLDBRuq9CVsLyp/Av+SqhU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgAQ8gCfwbNwbj8aL8boczRmrnSL4AePtE6KilBo=</latexit>

Continued presence of 
MMR to B replicates 
finding in Strauss et al. 
(2015).
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1. Transition and timing knowledge  

ABABAB
<latexit sha1_base64="uGC1hzYjrnCp5k6lbKx6VCxyrik=">AAAB+HicdVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2CiRqdpMpn5vnQ6bsSZVLb9YeTW1jc2t/LbhZ3dvf2ieXDYkWEsCG2TkIei52JJOQtoWzHFaS8SFPsup113dpX63TsqJAuDWzWP6NDHk4B5jGClpZFZHPhYTaWXXDbTsxiZJduq1GxUd6BtVavlOkKaONVz5FxAZNkZSmCF1sh8H4xDEvs0UIRjKfvIjtQwwUIxwumiMIgljTCZ4Qntaxpgn8phkgVfwFOtjKEXCn0DBTP1+0aCfSnnvqsns5i/vVT8y+vHyqsNExZEsaIBWT7kxRyqEKYtwDETlCg+1wQTwXRWSKZYYKJ0VwVdwtdP4f+kU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgBg8gCfwbNwbj8aL8boczRmrnSPwA8bbJ3C+kvI=</latexit><latexit sha1_base64="uGC1hzYjrnCp5k6lbKx6VCxyrik=">AAAB+HicdVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2CiRqdpMpn5vnQ6bsSZVLb9YeTW1jc2t/LbhZ3dvf2ieXDYkWEsCG2TkIei52JJOQtoWzHFaS8SFPsup113dpX63TsqJAuDWzWP6NDHk4B5jGClpZFZHPhYTaWXXDbTsxiZJduq1GxUd6BtVavlOkKaONVz5FxAZNkZSmCF1sh8H4xDEvs0UIRjKfvIjtQwwUIxwumiMIgljTCZ4Qntaxpgn8phkgVfwFOtjKEXCn0DBTP1+0aCfSnnvqsns5i/vVT8y+vHyqsNExZEsaIBWT7kxRyqEKYtwDETlCg+1wQTwXRWSKZYYKJ0VwVdwtdP4f+kU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgBg8gCfwbNwbj8aL8boczRmrnSPwA8bbJ3C+kvI=</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit>

AAAAAA
<latexit sha1_base64="TFV5CCVNrTafYHzRz5mzslNzvZM=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCih4IHM65l3ty/JgzpV33w1pZXVvf2Mxt5bd3dvcK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv+5Grut++oVCwSt3oa036IR4IFjGBtpIFd6IVYj1WQXmSYDeyi65SrLqp50HUqlVINIUO8yhnyziFy3AxFsERjYL/3hhFJQio04VipLnJj3U+x1IxwOsv3EkVjTCZ4RLuGChxS1U+z4DN4YpQhDCJpntAwU79vpDhUahr6ZjKL+dubi3953UQH1X7KRJxoKsjiUJBwqCM4bwEOmaRE86khmEhmskIyxhITbbrKmxK+fgr/J62Sg1wH3ZSL9ctlHTlwBI7BKUDAA3VwDRqgCQhIwAN4As/WvfVovVivi9EVa7lzCH7AevsEbCmS7w==</latexit><latexit sha1_base64="TFV5CCVNrTafYHzRz5mzslNzvZM=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCih4IHM65l3ty/JgzpV33w1pZXVvf2Mxt5bd3dvcK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv+5Grut++oVCwSt3oa036IR4IFjGBtpIFd6IVYj1WQXmSYDeyi65SrLqp50HUqlVINIUO8yhnyziFy3AxFsERjYL/3hhFJQio04VipLnJj3U+x1IxwOsv3EkVjTCZ4RLuGChxS1U+z4DN4YpQhDCJpntAwU79vpDhUahr6ZjKL+dubi3953UQH1X7KRJxoKsjiUJBwqCM4bwEOmaRE86khmEhmskIyxhITbbrKmxK+fgr/J62Sg1wH3ZSL9ctlHTlwBI7BKUDAA3VwDRqgCQhIwAN4As/WvfVovVivi9EVa7lzCH7AevsEbCmS7w==</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit>

AAAABAAAAB
<latexit sha1_base64="HXcLMAgcc0kEULZT+b2rvDx1Spk=">AAAB/HicdVBLSwMxGMzWV62v1R69BIvgadnU1m1vtV48VrAPaEvJptk2NPsgyQrLUv+KFw+KePWHePPfmG4rqOhAwjDzfWQybsSZVLb9YeTW1jc2t/LbhZ3dvf0D8/CoI8NYENomIQ9Fz8WSchbQtmKK014kKPZdTrvu7Grhd++okCwMblUS0aGPJwHzGMFKSyOzOPCxmkovvdRoZtd8ZJZsq1KzUd2BtlWtlusIaeJUz5FzAZFlZyiBFVoj830wDkns00ARjqXsIztSwxQLxQin88IgljTCZIYntK9pgH0qh2kWfg5PtTKGXij0CRTM1O8bKfalTHxXT2ZRf3sL8S+vHyuvNkxZEMWKBmT5kBdzqEK4aAKOmaBE8UQTTATTWSGZYoGJ0n0VdAlfP4X/k07ZQraFbiqlRnNVRx4cgxNwBhBwQANcgxZoAwIS8ACewLNxbzwaL8brcjRnrHaK4AeMt0+j+JQd</latexit><latexit sha1_base64="HXcLMAgcc0kEULZT+b2rvDx1Spk=">AAAB/HicdVBLSwMxGMzWV62v1R69BIvgadnU1m1vtV48VrAPaEvJptk2NPsgyQrLUv+KFw+KePWHePPfmG4rqOhAwjDzfWQybsSZVLb9YeTW1jc2t/LbhZ3dvf0D8/CoI8NYENomIQ9Fz8WSchbQtmKK014kKPZdTrvu7Grhd++okCwMblUS0aGPJwHzGMFKSyOzOPCxmkovvdRoZtd8ZJZsq1KzUd2BtlWtlusIaeJUz5FzAZFlZyiBFVoj830wDkns00ARjqXsIztSwxQLxQin88IgljTCZIYntK9pgH0qh2kWfg5PtTKGXij0CRTM1O8bKfalTHxXT2ZRf3sL8S+vHyuvNkxZEMWKBmT5kBdzqEK4aAKOmaBE8UQTTATTWSGZYoGJ0n0VdAlfP4X/k07ZQraFbiqlRnNVRx4cgxNwBhBwQANcgxZoAwIS8ACewLNxbzwaL8brcjRnrHaK4AeMt0+j+JQd</latexit><latexit sha1_base64="Kzp+uf8yMIPrijkgrHmEH750gAY=">AAAB/HicbVBLTwIxGOziC/G1ytFLIzHxtNkiuHBDvHjERB4JENItXWjoPtJ2TTYb/CtePGiMV3+IN/+NZcHE1yRtJjPfl07HjTiTyrY/jNza+sbmVn67sLO7t39gHh51ZBgLQtsk5KHouVhSzgLaVkxx2osExb7LadedXS387h0VkoXBrUoiOvTxJGAeI1hpaWQWBz5WU+mllxrN7JqPzJJtVWo2qjvQtqrVch0hTZzqOXIuILLsDCWwQmtkvg/GIYl9GijCsZR9ZEdqmGKhGOF0XhjEkkaYzPCE9jUNsE/lMM3Cz+GpVsbQC4U+gYKZ+n0jxb6Uie/qySzqb28h/uf1Y+XVhikLoljRgCwf8mIOVQgXTcAxE5QonmiCiWA6KyRTLDBRuq9CVsLyp/Av+SqhU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgAQ8gCfwbNwbj8aL8boczRmrnSL4AePtE6KilBo=</latexit><latexit sha1_base64="Kzp+uf8yMIPrijkgrHmEH750gAY=">AAAB/HicbVBLTwIxGOziC/G1ytFLIzHxtNkiuHBDvHjERB4JENItXWjoPtJ2TTYb/CtePGiMV3+IN/+NZcHE1yRtJjPfl07HjTiTyrY/jNza+sbmVn67sLO7t39gHh51ZBgLQtsk5KHouVhSzgLaVkxx2osExb7LadedXS387h0VkoXBrUoiOvTxJGAeI1hpaWQWBz5WU+mllxrN7JqPzJJtVWo2qjvQtqrVch0hTZzqOXIuILLsDCWwQmtkvg/GIYl9GijCsZR9ZEdqmGKhGOF0XhjEkkaYzPCE9jUNsE/lMM3Cz+GpVsbQC4U+gYKZ+n0jxb6Uie/qySzqb28h/uf1Y+XVhikLoljRgCwf8mIOVQgXTcAxE5QonmiCiWA6KyRTLDBRuq9CVsLyp/Av+SqhU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgAQ8gCfwbNwbj8aL8boczRmrnSL4AePtE6KilBo=</latexit><latexit sha1_base64="Kzp+uf8yMIPrijkgrHmEH750gAY=">AAAB/HicbVBLTwIxGOziC/G1ytFLIzHxtNkiuHBDvHjERB4JENItXWjoPtJ2TTYb/CtePGiMV3+IN/+NZcHE1yRtJjPfl07HjTiTyrY/jNza+sbmVn67sLO7t39gHh51ZBgLQtsk5KHouVhSzgLaVkxx2osExb7LadedXS387h0VkoXBrUoiOvTxJGAeI1hpaWQWBz5WU+mllxrN7JqPzJJtVWo2qjvQtqrVch0hTZzqOXIuILLsDCWwQmtkvg/GIYl9GijCsZR9ZEdqmGKhGOF0XhjEkkaYzPCE9jUNsE/lMM3Cz+GpVsbQC4U+gYKZ+n0jxb6Uie/qySzqb28h/uf1Y+XVhikLoljRgCwf8mIOVQgXTcAxE5QonmiCiWA6KyRTLDBRuq9CVsLyp/Av+SqhU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgAQ8gCfwbNwbj8aL8boczRmrnSL4AePtE6KilBo=</latexit><latexit sha1_base64="Kzp+uf8yMIPrijkgrHmEH750gAY=">AAAB/HicbVBLTwIxGOziC/G1ytFLIzHxtNkiuHBDvHjERB4JENItXWjoPtJ2TTYb/CtePGiMV3+IN/+NZcHE1yRtJjPfl07HjTiTyrY/jNza+sbmVn67sLO7t39gHh51ZBgLQtsk5KHouVhSzgLaVkxx2osExb7LadedXS387h0VkoXBrUoiOvTxJGAeI1hpaWQWBz5WU+mllxrN7JqPzJJtVWo2qjvQtqrVch0hTZzqOXIuILLsDCWwQmtkvg/GIYl9GijCsZR9ZEdqmGKhGOF0XhjEkkaYzPCE9jUNsE/lMM3Cz+GpVsbQC4U+gYKZ+n0jxb6Uie/qySzqb28h/uf1Y+XVhikLoljRgCwf8mIOVQgXTcAxE5QonmiCiWA6KyRTLDBRuq9CVsLyp/Av+SqhU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgAQ8gCfwbNwbj8aL8boczRmrnSL4AePtE6KilBo=</latexit>

X
<latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit>

X
<latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit>

Continued presence of 
MMR to B replicates 
finding in Strauss et al. 
(2015).

Explanations of MMR: 
1. Stimulus-specific 

adaptation                  
May et al. (2010)

2. Predictive coding        
Friston (2005)
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1. Transition and timing knowledge  

ABABAB
<latexit sha1_base64="uGC1hzYjrnCp5k6lbKx6VCxyrik=">AAAB+HicdVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2CiRqdpMpn5vnQ6bsSZVLb9YeTW1jc2t/LbhZ3dvf2ieXDYkWEsCG2TkIei52JJOQtoWzHFaS8SFPsup113dpX63TsqJAuDWzWP6NDHk4B5jGClpZFZHPhYTaWXXDbTsxiZJduq1GxUd6BtVavlOkKaONVz5FxAZNkZSmCF1sh8H4xDEvs0UIRjKfvIjtQwwUIxwumiMIgljTCZ4Qntaxpgn8phkgVfwFOtjKEXCn0DBTP1+0aCfSnnvqsns5i/vVT8y+vHyqsNExZEsaIBWT7kxRyqEKYtwDETlCg+1wQTwXRWSKZYYKJ0VwVdwtdP4f+kU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgBg8gCfwbNwbj8aL8boczRmrnSPwA8bbJ3C+kvI=</latexit><latexit sha1_base64="uGC1hzYjrnCp5k6lbKx6VCxyrik=">AAAB+HicdVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2CiRqdpMpn5vnQ6bsSZVLb9YeTW1jc2t/LbhZ3dvf2ieXDYkWEsCG2TkIei52JJOQtoWzHFaS8SFPsup113dpX63TsqJAuDWzWP6NDHk4B5jGClpZFZHPhYTaWXXDbTsxiZJduq1GxUd6BtVavlOkKaONVz5FxAZNkZSmCF1sh8H4xDEvs0UIRjKfvIjtQwwUIxwumiMIgljTCZ4Qntaxpgn8phkgVfwFOtjKEXCn0DBTP1+0aCfSnnvqsns5i/vVT8y+vHyqsNExZEsaIBWT7kxRyqEKYtwDETlCg+1wQTwXRWSKZYYKJ0VwVdwtdP4f+kU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgBg8gCfwbNwbj8aL8boczRmrnSPwA8bbJ3C+kvI=</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit>
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Continued presence of 
MMR to B replicates 
finding in Strauss et al. 
(2015).

Explanations of MMR: 
1. Stimulus-specific 

adaptation                  
May et al. (2010)

2. Predictive coding        
Friston (2005)

3. (or 2a) Disruption of 
otherwise stabilised
recurrent dynamics

Neuron 1

Neuron
2
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1. Transition and timing knowledge  
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<latexit sha1_base64="uGC1hzYjrnCp5k6lbKx6VCxyrik=">AAAB+HicdVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2CiRqdpMpn5vnQ6bsSZVLb9YeTW1jc2t/LbhZ3dvf2ieXDYkWEsCG2TkIei52JJOQtoWzHFaS8SFPsup113dpX63TsqJAuDWzWP6NDHk4B5jGClpZFZHPhYTaWXXDbTsxiZJduq1GxUd6BtVavlOkKaONVz5FxAZNkZSmCF1sh8H4xDEvs0UIRjKfvIjtQwwUIxwumiMIgljTCZ4Qntaxpgn8phkgVfwFOtjKEXCn0DBTP1+0aCfSnnvqsns5i/vVT8y+vHyqsNExZEsaIBWT7kxRyqEKYtwDETlCg+1wQTwXRWSKZYYKJ0VwVdwtdP4f+kU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgBg8gCfwbNwbj8aL8boczRmrnSPwA8bbJ3C+kvI=</latexit><latexit sha1_base64="uGC1hzYjrnCp5k6lbKx6VCxyrik=">AAAB+HicdVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2CiRqdpMpn5vnQ6bsSZVLb9YeTW1jc2t/LbhZ3dvf2ieXDYkWEsCG2TkIei52JJOQtoWzHFaS8SFPsup113dpX63TsqJAuDWzWP6NDHk4B5jGClpZFZHPhYTaWXXDbTsxiZJduq1GxUd6BtVavlOkKaONVz5FxAZNkZSmCF1sh8H4xDEvs0UIRjKfvIjtQwwUIxwumiMIgljTCZ4Qntaxpgn8phkgVfwFOtjKEXCn0DBTP1+0aCfSnnvqsns5i/vVT8y+vHyqsNExZEsaIBWT7kxRyqEKYtwDETlCg+1wQTwXRWSKZYYKJ0VwVdwtdP4f+kU7aQbaGbSqnRXNWRB8fgBJwBBBzQANegBdqAgBg8gCfwbNwbj8aL8boczRmrnSPwA8bbJ3C+kvI=</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit><latexit sha1_base64="j6RYkobNEYWQ2qXSKGjqXmuPwis=">AAAB+HicbVBLTwIxGOziC/HBqkcvjcTE02aL4MIN8eIRE3kkQEi3dKGh+0jbNcENv8SLB43x6k/x5r+xu2Dia5omk5nvS6fjRpxJZdsfRm5tfWNzK79d2Nnd2y+aB4cdGcaC0DYJeSh6LpaUs4C2FVOc9iJBse9y2nVnV6nfvaNCsjC4VfOIDn08CZjHCFZaGpnFgY/VVHrJZTM9i5FZsq1KzUZ1B9pWtVquI6SJUz1HzgVElp2hBFZojcz3wTgksU8DRTiWso/sSA0TLBQjnC4Kg1jSCJMZntC+pgH2qRwmWfAFPNXKGHqh0DdQMFO/byTYl3Luu3oyi/nbS8X/vH6svNowYUEUKxqQ5UNezKEKYdoCHDNBieJzTTARTGeFZIoFJkp3VchKWP4U/iVfJXTKFrItdFMpNZqrOvLgGJyAM4CAAxrgGrRAGxAQgwfwBJ6Ne+PReDFel6M5Y7VzBH7AePsEb2iS7w==</latexit>
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<latexit sha1_base64="TFV5CCVNrTafYHzRz5mzslNzvZM=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCih4IHM65l3ty/JgzpV33w1pZXVvf2Mxt5bd3dvcK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv+5Grut++oVCwSt3oa036IR4IFjGBtpIFd6IVYj1WQXmSYDeyi65SrLqp50HUqlVINIUO8yhnyziFy3AxFsERjYL/3hhFJQio04VipLnJj3U+x1IxwOsv3EkVjTCZ4RLuGChxS1U+z4DN4YpQhDCJpntAwU79vpDhUahr6ZjKL+dubi3953UQH1X7KRJxoKsjiUJBwqCM4bwEOmaRE86khmEhmskIyxhITbbrKmxK+fgr/J62Sg1wH3ZSL9ctlHTlwBI7BKUDAA3VwDRqgCQhIwAN4As/WvfVovVivi9EVa7lzCH7AevsEbCmS7w==</latexit><latexit sha1_base64="TFV5CCVNrTafYHzRz5mzslNzvZM=">AAAB+HicdVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCih4IHM65l3ty/JgzpV33w1pZXVvf2Mxt5bd3dvcK9v5BS0WJJLRJIh7Jjo8V5UzQpmaa004sKQ59Ttv+5Grut++oVCwSt3oa036IR4IFjGBtpIFd6IVYj1WQXmSYDeyi65SrLqp50HUqlVINIUO8yhnyziFy3AxFsERjYL/3hhFJQio04VipLnJj3U+x1IxwOsv3EkVjTCZ4RLuGChxS1U+z4DN4YpQhDCJpntAwU79vpDhUahr6ZjKL+dubi3953UQH1X7KRJxoKsjiUJBwqCM4bwEOmaRE86khmEhmskIyxhITbbrKmxK+fgr/J62Sg1wH3ZSL9ctlHTlwBI7BKUDAA3VwDRqgCQhIwAN4As/WvfVovVivi9EVa7lzCH7AevsEbCmS7w==</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit><latexit sha1_base64="KlE/PROzpN3tYHx22ZNnWc31KOA=">AAAB+HicbVDLSgMxFM34rPXRUZdugkVwNUxq67S7qhuXFewD2lIyaaYNzWSGJCPUoV/ixoUibv0Ud/6N6bSCrwOBwzn3ck+OH3OmtOt+WCura+sbm7mt/PbO7l7B3j9oqSiRhDZJxCPZ8bGinAna1Exz2oklxaHPadufXM399h2VikXiVk9j2g/xSLCAEayNNLALvRDrsQrSiwyzgV10nXLVRTUPuk6lUqohZIhXOUPeOUSOm6EIlmgM7PfeMCJJSIUmHCvVRW6s+ymWmhFOZ/leomiMyQSPaNdQgUOq+mkWfAZPjDKEQSTNExpm6veNFIdKTUPfTGYxf3tz8T+vm+ig2k+ZiBNNBVkcChIOdQTnLcAhk5RoPjUEE8lMVkjGWGKiTVf5rITFT+Ff8lVCq+Qg10E35WL9cllHDhyBY3AKEPBAHVyDBmgCAhLwAJ7As3VvPVov1utidMVa7hyCH7DePgFq05Ls</latexit>
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X
<latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit>

X
<latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="TN9Josws/vlA17+5mebKo8/zY84=">AAAB8XicdVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFFT0QOJxzLzn3BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Grhd++pVCwWt3qWUD/CY8FCRrA20t0gwnqiwqw3H5YryPZc1/E8iOy6i9BFzZCaU/UadejYKEcFrNAalt8Ho5ikERWacKxU30GJ9jMsNSOczkuDVNEEkyke076hAkdU+VmeeA7PjDKCYSzNExrm6veNDEdKzaLATOYJf3sL8S+vn+qw4WdMJKmmgiw/ClMOdQwX58MRk5RoPjMEE8lMVkgmWGKiTUklU8LXpfB/0qnaDrKdm3qlebmqowhOwCk4Bw5wQRNcgxZoAwIEeABP4NlS1qP1Yr0uRwvWaucY/ID19gln+ZFm</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit><latexit sha1_base64="opd44futI+moVOMAGX0JT8nG3Bc=">AAAB8XicbVDLSgMxFM3UV62vqks3wSK4GjJtcTq7ohuXFewD26Fk0kwbmskMSUYoQ//CjQtF3Po37vwb02kFXwcCh3PuJeeeIOFMaYQ+rMLa+sbmVnG7tLO7t39QPjzqqDiVhLZJzGPZC7CinAna1kxz2kskxVHAaTeYXi387j2VisXiVs8S6kd4LFjICNZGuhtEWE9UmPXmw3IF2Z7rOp4HkV13EbqoGVJzql6jDh0b5aiAFVrD8vtgFJM0okITjpXqOyjRfoalZoTTeWmQKppgMsVj2jdU4IgqP8sTz+GZUUYwjKV5QsNc/b6R4UipWRSYyTzhb28h/uf1Ux02/IyJJNVUkOVHYcqhjuHifDhikhLNZ4ZgIpnJCskES0y0KamUl7C8FP4lXyV0qraDbOemXmleruooghNwCs6BA1zQBNegBdqAAAEewBN4tpT1aL1Yr8vRgrXaOQY/YL19AmajkWM=</latexit>

Continued presence of 
MMR to B replicates 
finding in Strauss et al. 
(2015).

Neuron 1

Neuron
2

Neuron 3
•••
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3. Ordinal position

4. Algebraic patterns

5. Nested tree structure

Ramping evidence in favour of chunk gives info on last, but not first, ordinal position

totobu
<latexit sha1_base64="sckgaEXjDwZW7rQawYMNXRC6SkU=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRq62007a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jVGxZrzBlFS65VPDpQh5AwRI3oo0p4EvedMfX8z85i3XRqjwGiYR7wZ0GIqBYBSs1MtlO8DvQAcJKFB+PO3l8p5brHikWsaeWyoVqoRYUi6dkvIZJq43Rx4tUe/l3jt9xeKAh8AkNaZNvAi6CdUgmOTTTCc2PKJsTIe8bWlIA266yfzwKT62Sh8PlLYVAp6r3ycSGhgzCXzbGVAYmd/eTPzLa8cwqHQTEUYx8JAtFg1iiUHhWQq4LzRnICeWUKaFvRWzEdWUgc0qY0P4+hT/T24KLvFcclXM186XcaTRITpCJ4igMqqhS1RHDcRQjB7QE3p27p1H58V5XbSmnOXMAfoB5+0TSmmUJw==</latexit><latexit sha1_base64="sckgaEXjDwZW7rQawYMNXRC6SkU=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRq62007a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jVGxZrzBlFS65VPDpQh5AwRI3oo0p4EvedMfX8z85i3XRqjwGiYR7wZ0GIqBYBSs1MtlO8DvQAcJKFB+PO3l8p5brHikWsaeWyoVqoRYUi6dkvIZJq43Rx4tUe/l3jt9xeKAh8AkNaZNvAi6CdUgmOTTTCc2PKJsTIe8bWlIA266yfzwKT62Sh8PlLYVAp6r3ycSGhgzCXzbGVAYmd/eTPzLa8cwqHQTEUYx8JAtFg1iiUHhWQq4LzRnICeWUKaFvRWzEdWUgc0qY0P4+hT/T24KLvFcclXM186XcaTRITpCJ4igMqqhS1RHDcRQjB7QE3p27p1H58V5XbSmnOXMAfoB5+0TSmmUJw==</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit>

mimitu
<latexit sha1_base64="je3OGi2tqSyUa02KaETSfXctnuw=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRra3U07a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jQljzXiDhTLULZ8aLkXAGyBA8lakOVW+5E1/fDHzm7dcGxEG1zCJeFfRYSAGglGwUi+X7QC/A60SJZSAeNrL5T23WPFItYw9t1QqVAmxpFw6JeUzTFxvjjxaot7LvXf6IYsVD4BJakybeBF0E6pBMMmnmU5seETZmA5529KAKm66yfzwKT62Sh8PQm0rADxXv08kVBkzUb7tVBRG5rc3E//y2jEMKt1EBFEMPGCLRYNYYgjxLAXcF5ozkBNLKNPC3orZiGrKwGaVsSF8fYr/JzcFl3guuSrma+fLONLoEB2hE0RQGdXQJaqjBmIoRg/oCT07986j8+K8LlpTznLmAP2A8/YJPfeUHw==</latexit><latexit sha1_base64="je3OGi2tqSyUa02KaETSfXctnuw=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRra3U07a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jQljzXiDhTLULZ8aLkXAGyBA8lakOVW+5E1/fDHzm7dcGxEG1zCJeFfRYSAGglGwUi+X7QC/A60SJZSAeNrL5T23WPFItYw9t1QqVAmxpFw6JeUzTFxvjjxaot7LvXf6IYsVD4BJakybeBF0E6pBMMmnmU5seETZmA5529KAKm66yfzwKT62Sh8PQm0rADxXv08kVBkzUb7tVBRG5rc3E//y2jEMKt1EBFEMPGCLRYNYYgjxLAXcF5ozkBNLKNPC3orZiGrKwGaVsSF8fYr/JzcFl3guuSrma+fLONLoEB2hE0RQGdXQJaqjBmIoRg/oCT07986j8+K8LlpTznLmAP2A8/YJPfeUHw==</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit>

gagari
<latexit sha1_base64="Fk3p0+35QYU+VTpnHGy/i7/ZGbw=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWkQzqkSkz7haJjl2sOqVexY1cqpTohhlQrp6R6hontzFFESzT7hffeIGJJwENgkmrdJU4MbkoVCCb5NNdLNI8pG9Mh7xoa0oBrN50fPsXHRhlgP1KmQsBz9ftESgOtJ4FnOgMKI/3bm4l/ed0E/JqbijBOgIdsschPJIYIz1LAA6E4AzkxhDIlzK2YjaiiDExWORPC16f4f3JTsoljk6tysXG+jCOLDtEROkEEVVEDXaImaiGGEvSAntCzdW89Wi/W66I1Yy1nDtAPWG+f/bST9Q==</latexit><latexit sha1_base64="Fk3p0+35QYU+VTpnHGy/i7/ZGbw=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWkQzqkSkz7haJjl2sOqVexY1cqpTohhlQrp6R6hontzFFESzT7hffeIGJJwENgkmrdJU4MbkoVCCb5NNdLNI8pG9Mh7xoa0oBrN50fPsXHRhlgP1KmQsBz9ftESgOtJ4FnOgMKI/3bm4l/ed0E/JqbijBOgIdsschPJIYIz1LAA6E4AzkxhDIlzK2YjaiiDExWORPC16f4f3JTsoljk6tysXG+jCOLDtEROkEEVVEDXaImaiGGEvSAntCzdW89Wi/W66I1Yy1nDtAPWG+f/bST9Q==</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit>

pesipe
<latexit sha1_base64="2urdXO3gEVhOYlaqzmFvRhOJQ0A=">AAAB+HicdVDLSgNBEJyNrxgfiXr0MhgET8usBuPeRC8eIxgjJEuYnXTMkNkHM71iXPIlXjwo4tVP8ebfOIkRVLSgoajqprsrTJU0yNi7U5ibX1hcKi6XVlbX1suVjc1Lk2RaQFMkKtFXITegZAxNlKjgKtXAo1BBKxyeTvzWDWgjk/gCRykEEb+OZV8KjlbqVsodhFvUUZ6CkSmMu5Uqc/163fN9ytxanbHDA0sOvH3/qEY9l01RJTM0upW3Ti8RWQQxCsWNaXssxSDnGqVQMC51MgMpF0N+DW1LYx6BCfLp4WO6a5Ue7SfaVox0qn6fyHlkzCgKbWfEcWB+exPxL6+dYf8oyGWcZgix+FzUzxTFhE5SoD2pQaAaWcKFlvZWKgZcc4E2q5IN4etT+j+53Hc95nrnterxySyOItkmO2SPeKROjskZaZAmESQj9+SRPDl3zoPz7Lx8thac2cwW+QHn9QMzRJQY</latexit><latexit sha1_base64="2urdXO3gEVhOYlaqzmFvRhOJQ0A=">AAAB+HicdVDLSgNBEJyNrxgfiXr0MhgET8usBuPeRC8eIxgjJEuYnXTMkNkHM71iXPIlXjwo4tVP8ebfOIkRVLSgoajqprsrTJU0yNi7U5ibX1hcKi6XVlbX1suVjc1Lk2RaQFMkKtFXITegZAxNlKjgKtXAo1BBKxyeTvzWDWgjk/gCRykEEb+OZV8KjlbqVsodhFvUUZ6CkSmMu5Uqc/163fN9ytxanbHDA0sOvH3/qEY9l01RJTM0upW3Ti8RWQQxCsWNaXssxSDnGqVQMC51MgMpF0N+DW1LYx6BCfLp4WO6a5Ue7SfaVox0qn6fyHlkzCgKbWfEcWB+exPxL6+dYf8oyGWcZgix+FzUzxTFhE5SoD2pQaAaWcKFlvZWKgZcc4E2q5IN4etT+j+53Hc95nrnterxySyOItkmO2SPeKROjskZaZAmESQj9+SRPDl3zoPz7Lx8thac2cwW+QHn9QMzRJQY</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="ZFFFwwxTcFC4tXS5R9XTBKk0Mks=">AAAB7XicbZBLS8NAFIVv6qvWaqNbN8EiuCqJG10KblxWsA9oQ5lMb9qhk0mYuRFr6C9x40IR/447/43Tx0JbDwx8nDPDvXOiTApDvv/tlLa2d3b3yvuVg+rhUc09rrZNmmuOLZ7KVHcjZlAKhS0SJLGbaWRJJLETTW7neecRtRGpeqBphmHCRkrEgjOy1sCt9QmfSCdFhkZkOBu4db/hL+RtQrCCOqzUHLhf/WHK8wQVccmM6QV+RmHBNAkucVbp5wYzxidshD2LiiVowmKx+Mw7t87Qi1NtjyJv4f5+UbDEmGkS2ZsJo7FZz+bmf1kvp/g6LITKckLFl4PiXHqUevMWvKHQyElOLTCuhd3V42OmGSfbVcWWEKx/eRPal43AbwT3PpThFM7gAgK4ghu4gya0gEMOL/AG786z8+p8LOsqOaveTuCPnM8fVcWSXA==</latexit><latexit sha1_base64="Fq5OQN8TI7Et5a+llv45pYLlmcE=">AAAB7XicdZDNSgMxFIXv+FtrtdWtm2ARXA0ZW2y7E9y4VLC20JaSSW81mPkhuSPWoU/ixoUivo4738a0KqjogcDhnIR784WpVpY4f/MWFpeWV1YLa8X10sZmubJVurBJZiS2ZaIT0w2FRa1ibJMijd3UoIhCjZ3w+njWd27QWJXE5zRJcRCJy1iNlRTkomGl3Ce8JRPlKVqV4nRYqXK/1WgErRbjfr3B+WHNmVpw0GrWWeDzuarwqdNh5bU/SmQWYUxSC2t7AU9pkAtDSmqcFvuZxVTIa3GJPWdjEaEd5PPFp2zPJSM2Tow7MbF5+v1FLiJrJ1HobkaCruzvbhb+1fUyGjcHuYrTjDCWH4PGmWaUsBkFNlIGJemJM0Ia5XZl8koYIcmxKjoIXz9l/5uLAz/gfnDGoQA7sAv7EEADjuAETqENEjK4h0d48u68B+/5A9eC98ltG37Ie3kH0zuStQ==</latexit><latexit sha1_base64="m3zsdYX4MxFDALAM3xVQT7hC4b0=">AAAB+HicdVDJSgNBEO2Je1wS9eilMQiehp4kGHMTvXhUMAskIfR0KkmTnoXuGjEO+RIvHhTx6qd482/sLIKKPih4vFdFVT0/VtIgYx9OZml5ZXVtfSO7ubW9k8vv7tVNlGgBNRGpSDd9bkDJEGooUUEz1sADX0HDH11M/cYtaCOj8AbHMXQCPghlXwqOVurmc22EO9RBGoORMUy6+QJzq5WKV61S5pYrjJ2ULCl5xeppmXoum6FAFrjq5t/bvUgkAYQoFDem5bEYOynXKIWCSbadGIi5GPEBtCwNeQCmk84On9Ajq/RoP9K2QqQz9ftEygNjxoFvOwOOQ/Pbm4p/ea0E+6edVIZxghCK+aJ+oihGdJoC7UkNAtXYEi60tLdSMeSaC7RZZW0IX5/S/0m96HrM9a5Z4ex8Ecc6OSCH5Jh4pELOyCW5IjUiSEIeyBN5du6dR+fFeZ23ZpzFzD75AeftEzIElBQ=</latexit><latexit sha1_base64="2urdXO3gEVhOYlaqzmFvRhOJQ0A=">AAAB+HicdVDLSgNBEJyNrxgfiXr0MhgET8usBuPeRC8eIxgjJEuYnXTMkNkHM71iXPIlXjwo4tVP8ebfOIkRVLSgoajqprsrTJU0yNi7U5ibX1hcKi6XVlbX1suVjc1Lk2RaQFMkKtFXITegZAxNlKjgKtXAo1BBKxyeTvzWDWgjk/gCRykEEb+OZV8KjlbqVsodhFvUUZ6CkSmMu5Uqc/163fN9ytxanbHDA0sOvH3/qEY9l01RJTM0upW3Ti8RWQQxCsWNaXssxSDnGqVQMC51MgMpF0N+DW1LYx6BCfLp4WO6a5Ue7SfaVox0qn6fyHlkzCgKbWfEcWB+exPxL6+dYf8oyGWcZgix+FzUzxTFhE5SoD2pQaAaWcKFlvZWKgZcc4E2q5IN4etT+j+53Hc95nrnterxySyOItkmO2SPeKROjskZaZAmESQj9+SRPDl3zoPz7Lx8thac2cwW+QHn9QMzRJQY</latexit><latexit sha1_base64="2urdXO3gEVhOYlaqzmFvRhOJQ0A=">AAAB+HicdVDLSgNBEJyNrxgfiXr0MhgET8usBuPeRC8eIxgjJEuYnXTMkNkHM71iXPIlXjwo4tVP8ebfOIkRVLSgoajqprsrTJU0yNi7U5ibX1hcKi6XVlbX1suVjc1Lk2RaQFMkKtFXITegZAxNlKjgKtXAo1BBKxyeTvzWDWgjk/gCRykEEb+OZV8KjlbqVsodhFvUUZ6CkSmMu5Uqc/163fN9ytxanbHDA0sOvH3/qEY9l01RJTM0upW3Ti8RWQQxCsWNaXssxSDnGqVQMC51MgMpF0N+DW1LYx6BCfLp4WO6a5Ue7SfaVox0qn6fyHlkzCgKbWfEcWB+exPxL6+dYf8oyGWcZgix+FzUzxTFhE5SoD2pQaAaWcKFlvZWKgZcc4E2q5IN4etT+j+53Hc95nrnterxySyOItkmO2SPeKROjskZaZAmESQj9+SRPDl3zoPz7Lx8thac2cwW+QHn9QMzRJQY</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit>
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<latexit sha1_base64="jfo+/di5NtW2cqmNrQbcPlvD3yE=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWksYjFMJr2C0XHLtccUq9ix65USnVCDKlWTkn1DBPbmaOIlmj2C++9QcSSgIfAJNW6S5wY3JQqEEzyaa6XaB5TNqZD3jU0pAHXbjo/fIqPjTLAfqRMhYDn6veJlAZaTwLPdAYURvq3NxP/8roJ+DU3FWGcAA/ZYpGfSAwRnqWAB0JxBnJiCGVKmFsxG1FFGZisciaEr0/x/+SmZBPHJlflYuN8GUcWHaIjdIIIqqIGukRN1EIMJegBPaFn6956tF6s10VrxlrOHKAfsN4+ASpBlBI=</latexit><latexit sha1_base64="jfo+/di5NtW2cqmNrQbcPlvD3yE=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWksYjFMJr2C0XHLtccUq9ix65USnVCDKlWTkn1DBPbmaOIlmj2C++9QcSSgIfAJNW6S5wY3JQqEEzyaa6XaB5TNqZD3jU0pAHXbjo/fIqPjTLAfqRMhYDn6veJlAZaTwLPdAYURvq3NxP/8roJ+DU3FWGcAA/ZYpGfSAwRnqWAB0JxBnJiCGVKmFsxG1FFGZisciaEr0/x/+SmZBPHJlflYuN8GUcWHaIjdIIIqqIGukRN1EIMJegBPaFn6956tF6s10VrxlrOHKAfsN4+ASpBlBI=</latexit><latexit sha1_base64="kC30WMHGLlkosMrw0QgztxEgpoc=">AAAB+HicbVDJTgJBEO3BDXEB9eilIzHxNJlGcOBG9OIRExESmJCepoEOPUu6a4w44Uu8eNAYr36KN//GZjFxe0klL+9VpaqeH0uhwXE+rMzK6tr6RnYzt7W9s5sv7O3f6ChRjDdZJCPV9qnmUoS8CQIkb8eK08CXvOWPL2Z+65YrLaLwGiYx9wI6DMVAMApG6hXyXeB3oII0FrEYRtNeoejY5apDai527EqlVCPEELdyStwzTGxnjiJaotErvHf7EUsCHgKTVOsOcWLwUqpAMMmnuW6ieUzZmA55x9CQBlx76fzwKT42Sh8PImUqBDxXv0+kNNB6EvimM6Aw0r+9mfif10lgUPVSEcYJ8JAtFg0SiSHCsxRwXyjOQE4MoUwJcytmI6ooA5NVbh7C4lP8l3yFcFOyiWOTq3Kxfr6MI4sO0RE6QQS5qI4uUQM1EUMJekBP6Nm6tx6tF+t10ZqxljMH6Aest08o65QP</latexit><latexit sha1_base64="kC30WMHGLlkosMrw0QgztxEgpoc=">AAAB+HicbVDJTgJBEO3BDXEB9eilIzHxNJlGcOBG9OIRExESmJCepoEOPUu6a4w44Uu8eNAYr36KN//GZjFxe0klL+9VpaqeH0uhwXE+rMzK6tr6RnYzt7W9s5sv7O3f6ChRjDdZJCPV9qnmUoS8CQIkb8eK08CXvOWPL2Z+65YrLaLwGiYx9wI6DMVAMApG6hXyXeB3oII0FrEYRtNeoejY5apDai527EqlVCPEELdyStwzTGxnjiJaotErvHf7EUsCHgKTVOsOcWLwUqpAMMmnuW6ieUzZmA55x9CQBlx76fzwKT42Sh8PImUqBDxXv0+kNNB6EvimM6Aw0r+9mfif10lgUPVSEcYJ8JAtFg0SiSHCsxRwXyjOQE4MoUwJcytmI6ooA5NVbh7C4lP8l3yFcFOyiWOTq3Kxfr6MI4sO0RE6QQS5qI4uUQM1EUMJekBP6Nm6tx6tF+t10ZqxljMH6Aest08o65QP</latexit><latexit sha1_base64="kC30WMHGLlkosMrw0QgztxEgpoc=">AAAB+HicbVDJTgJBEO3BDXEB9eilIzHxNJlGcOBG9OIRExESmJCepoEOPUu6a4w44Uu8eNAYr36KN//GZjFxe0klL+9VpaqeH0uhwXE+rMzK6tr6RnYzt7W9s5sv7O3f6ChRjDdZJCPV9qnmUoS8CQIkb8eK08CXvOWPL2Z+65YrLaLwGiYx9wI6DMVAMApG6hXyXeB3oII0FrEYRtNeoejY5apDai527EqlVCPEELdyStwzTGxnjiJaotErvHf7EUsCHgKTVOsOcWLwUqpAMMmnuW6ieUzZmA55x9CQBlx76fzwKT42Sh8PImUqBDxXv0+kNNB6EvimM6Aw0r+9mfif10lgUPVSEcYJ8JAtFg0SiSHCsxRwXyjOQE4MoUwJcytmI6ooA5NVbh7C4lP8l3yFcFOyiWOTq3Kxfr6MI4sO0RE6QQS5qI4uUQM1EUMJekBP6Nm6tx6tF+t10ZqxljMH6Aest08o65QP</latexit><latexit sha1_base64="kC30WMHGLlkosMrw0QgztxEgpoc=">AAAB+HicbVDJTgJBEO3BDXEB9eilIzHxNJlGcOBG9OIRExESmJCepoEOPUu6a4w44Uu8eNAYr36KN//GZjFxe0klL+9VpaqeH0uhwXE+rMzK6tr6RnYzt7W9s5sv7O3f6ChRjDdZJCPV9qnmUoS8CQIkb8eK08CXvOWPL2Z+65YrLaLwGiYx9wI6DMVAMApG6hXyXeB3oII0FrEYRtNeoejY5apDai527EqlVCPEELdyStwzTGxnjiJaotErvHf7EUsCHgKTVOsOcWLwUqpAMMmnuW6ieUzZmA55x9CQBlx76fzwKT42Sh8PImUqBDxXv0+kNNB6EvimM6Aw0r+9mfif10lgUPVSEcYJ8JAtFg0SiSHCsxRwXyjOQE4MoUwJcytmI6ooA5NVbh7C4lP8l3yFcFOyiWOTq3Kxfr6MI4sO0RE6QQS5qI4uUQM1EUMJekBP6Nm6tx6tF+t10ZqxljMH6Aest08o65QP</latexit>

AAB
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AAB
<latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="nUCxasE/KgRfR2o1D1m45rDeO78=">AAAB6HicbVBNS8NAFHypX7VWrV69LBbBU0m86NHqxWMF+wFNKJvtpl262YTdFyGE/g0vHhTxF3nz37hNe9DWgYVh5j3e7ISpFAZd99upbG3v7O5V92sH9cOj48ZJvWeSTDPeZYlM9CCkhkuheBcFSj5INadxKHk/nN0v/P4z10Yk6gnzlAcxnSgRCUbRSr4fU5yaqGi37+ajRtNtuSXIJvFWpAkrdEaNL3+csCzmCpmkxgw9N8WgoBoFk3xe8zPDU8pmdMKHlioacxMUZeY5ubDKmESJtk8hKdXfGwWNjcnj0E6WGde9hfifN8wwugkKodIMuWLLQ1EmCSZkUQAZC80ZytwSyrSwWQmbUk0Z2ppqtgRv/cubpHfV8tyW9+hCFc7gHC7Bg2u4hQfoQBcYpPACb/DuZM6r87Gsq+KsejuFP3A+fwCXSpAv</latexit><latexit sha1_base64="QRNsYnOgd9lcHFrC3M5IZyBd6Ss=">AAAB6HicdVDLSgMxFL1TX7VWrW7dBEVwNSTVOu3O6sZlBfuAtpRMmmlDMw+SjFCG/oYbF4r4Re78G9OHoKIHAodz7uWeHD+RQhuMP5zc2vrG5lZ+u7BT3N3bLx0UWzpOFeNNFstYdXyquRQRbxphJO8kitPQl7ztT27mfvuBKy3i6N5ME94P6SgSgWDUWKnXC6kZ6yCr169ng9IJdi+qmNQ8hN1KpVwjxBKvck68S0RcvMAJrNAYlN57w5ilIY8Mk1TrLsGJ6WdUGcEknxV6qeYJZRM64l1LIxpy3c8WmWfo1CpDFMTKvsighfp9I6Oh1tPQt5OLjL+9ufiX101NUO1nIkpSwyO2PBSkEpkYzQtAQ6E4M3JqCWVK2KyIjamizNiaCraEr5+i/0mr7BLskjsMeTiCYzgDAh5cwS00oAkMEniEZ3hxUufJeV3WlXNWvR3CDzhvnwkckIA=</latexit><latexit sha1_base64="5KUeOZhmh57T074WkAXvO5XdQ1g=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GpJqnXbX1o3LCvYBnVIyaaYNzTxIMkIZ+htuXCji1p9x59+YTiuo6IHA4Zx7uSfHiwVXGqEPK7e2vrG5ld8u7Ozu7R8UD486KkokZW0aiUj2PKKY4CFra64F68WSkcATrOtNrxd+955JxaPwTs9iNgjIOOQ+p0QbyXUDoifKTxuN5nxYLCH7sopwzYHIrlTKNYwNcSoX2LmC2EYZSmCF1rD47o4imgQs1FQQpfoYxXqQEqk5FWxecBPFYkKnZMz6hoYkYGqQZpnn8MwoI+hH0rxQw0z9vpGSQKlZ4JnJLONvbyH+5fUT7VcHKQ/jRLOQLg/5iYA6gosC4IhLRrWYGUKo5CYrpBMiCdWmpoIp4eun8H/SKdsY2fgWlerNVR15cAJOwTnAwAF1cANaoA0oiMEDeALPVmI9Wi/W63I0Z612jsEPWG+fUD6R2g==</latexit><latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit>

A+B sin!t
<latexit sha1_base64="K1AVJo0UUaYoDDsyttFcXVvGF8Q=">AAAB/HicdVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthU4pmTRtQzOZIckIQ6m/4saFIm79EHf+jelDUNEDFw7n3Mu99wQxZ0q77oeVWVldW9/Ibua2tnd29+z9g5aKEklok0Q8ku0AK8qZoE3NNKftWFIcBpzeBuPLmX97R6VikbjRaUy7IR4KNmAEayP17PwFPIV16CsmoB+FdIih7tkF1ylVXFT1oOuUy8UqQoZ45TPknUPkuHMUwBKNnv3u9yOShFRowrFSHeTGujvBUjPC6TTnJ4rGmIzxkHYMFTikqjuZHz+Fx0bpw0EkTQkN5+r3iQkOlUrDwHSGWI/Ub28m/uV1Ej2odCdMxImmgiwWDRIOdQRnScA+k5RonhqCiWTmVkhGWGKiTV45E8LXp/B/0io6yHXQdalQqy/jyIJDcAROAAIeqIEr0ABNQEAKHsATeLburUfrxXpdtGas5Uwe/ID19gmwC5OH</latexit><latexit sha1_base64="K1AVJo0UUaYoDDsyttFcXVvGF8Q=">AAAB/HicdVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthU4pmTRtQzOZIckIQ6m/4saFIm79EHf+jelDUNEDFw7n3Mu99wQxZ0q77oeVWVldW9/Ibua2tnd29+z9g5aKEklok0Q8ku0AK8qZoE3NNKftWFIcBpzeBuPLmX97R6VikbjRaUy7IR4KNmAEayP17PwFPIV16CsmoB+FdIih7tkF1ylVXFT1oOuUy8UqQoZ45TPknUPkuHMUwBKNnv3u9yOShFRowrFSHeTGujvBUjPC6TTnJ4rGmIzxkHYMFTikqjuZHz+Fx0bpw0EkTQkN5+r3iQkOlUrDwHSGWI/Ub28m/uV1Ej2odCdMxImmgiwWDRIOdQRnScA+k5RonhqCiWTmVkhGWGKiTV45E8LXp/B/0io6yHXQdalQqy/jyIJDcAROAAIeqIEr0ABNQEAKHsATeLburUfrxXpdtGas5Uwe/ID19gmwC5OH</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit>
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3. Ordinal position

4. Algebraic patterns

5. Nested tree structure

Ramping evidence in favour of chunk gives info on last, but not first, ordinal position

totobu
<latexit sha1_base64="sckgaEXjDwZW7rQawYMNXRC6SkU=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRq62007a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jVGxZrzBlFS65VPDpQh5AwRI3oo0p4EvedMfX8z85i3XRqjwGiYR7wZ0GIqBYBSs1MtlO8DvQAcJKFB+PO3l8p5brHikWsaeWyoVqoRYUi6dkvIZJq43Rx4tUe/l3jt9xeKAh8AkNaZNvAi6CdUgmOTTTCc2PKJsTIe8bWlIA266yfzwKT62Sh8PlLYVAp6r3ycSGhgzCXzbGVAYmd/eTPzLa8cwqHQTEUYx8JAtFg1iiUHhWQq4LzRnICeWUKaFvRWzEdWUgc0qY0P4+hT/T24KLvFcclXM186XcaTRITpCJ4igMqqhS1RHDcRQjB7QE3p27p1H58V5XbSmnOXMAfoB5+0TSmmUJw==</latexit><latexit sha1_base64="sckgaEXjDwZW7rQawYMNXRC6SkU=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRq62007a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jVGxZrzBlFS65VPDpQh5AwRI3oo0p4EvedMfX8z85i3XRqjwGiYR7wZ0GIqBYBSs1MtlO8DvQAcJKFB+PO3l8p5brHikWsaeWyoVqoRYUi6dkvIZJq43Rx4tUe/l3jt9xeKAh8AkNaZNvAi6CdUgmOTTTCc2PKJsTIe8bWlIA266yfzwKT62Sh8PlLYVAp6r3ycSGhgzCXzbGVAYmd/eTPzLa8cwqHQTEUYx8JAtFg1iiUHhWQq4LzRnICeWUKaFvRWzEdWUgc0qY0P4+hT/T24KLvFcclXM186XcaTRITpCJ4igMqqhS1RHDcRQjB7QE3p27p1H58V5XbSmnOXMAfoB5+0TSmmUJw==</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit><latexit sha1_base64="1QwBrxzcQzKaDeQtGZO+hFCl4D4=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDC7M5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MSrWjDeYkkq3fGq4FCFvgADJW5HmNPAlb/rji5nfvOXaCBVewyTi3YAOQzEQjIKVerlsB/gd6CABBcqPp71c3nOLFY9Uy9hzS6VClRBLyqVTUj7DxPXmyKMl6r3ce6evWBzwEJikxrSJF0E3oRoEk3ya6cSGR5SN6ZC3LQ1pwE03mR8+xcdW6eOB0rZCwHP1+0RCA2MmgW87Awoj89ubif957RgGlW4iwigGHrLFokEsMSg8SwH3heYM5MQSyrSwt2I2opoysFll5iEsPsV/yVcINwWXeC65KuZr58s40ugQHaETRFAZ1dAlqqMGYihGD+gJPTv3zqPz4rwuWlPOcuYA/YDz9glJE5Qk</latexit>

mimitu
<latexit sha1_base64="je3OGi2tqSyUa02KaETSfXctnuw=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRra3U07a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jQljzXiDhTLULZ8aLkXAGyBA8lakOVW+5E1/fDHzm7dcGxEG1zCJeFfRYSAGglGwUi+X7QC/A60SJZSAeNrL5T23WPFItYw9t1QqVAmxpFw6JeUzTFxvjjxaot7LvXf6IYsVD4BJakybeBF0E6pBMMmnmU5seETZmA5529KAKm66yfzwKT62Sh8PQm0rADxXv08kVBkzUb7tVBRG5rc3E//y2jEMKt1EBFEMPGCLRYNYYgjxLAXcF5ozkBNLKNPC3orZiGrKwGaVsSF8fYr/JzcFl3guuSrma+fLONLoEB2hE0RQGdXQJaqjBmIoRg/oCT07986j8+K8LlpTznLmAP2A8/YJPfeUHw==</latexit><latexit sha1_base64="je3OGi2tqSyUa02KaETSfXctnuw=">AAAB+HicdVBNTwIxEO3iF+IHqEcvjcTE02aLIHAjevGIiQgJENItBRra3U07a8QNv8SLB43x6k/x5r+xfJio0ZdM8vLeTGbm+ZEUBjzvw0mtrK6tb6Q3M1vbO7vZ3N7+jQljzXiDhTLULZ8aLkXAGyBA8lakOVW+5E1/fDHzm7dcGxEG1zCJeFfRYSAGglGwUi+X7QC/A60SJZSAeNrL5T23WPFItYw9t1QqVAmxpFw6JeUzTFxvjjxaot7LvXf6IYsVD4BJakybeBF0E6pBMMmnmU5seETZmA5529KAKm66yfzwKT62Sh8PQm0rADxXv08kVBkzUb7tVBRG5rc3E//y2jEMKt1EBFEMPGCLRYNYYgjxLAXcF5ozkBNLKNPC3orZiGrKwGaVsSF8fYr/JzcFl3guuSrma+fLONLoEB2hE0RQGdXQJaqjBmIoRg/oCT07986j8+K8LlpTznLmAP2A8/YJPfeUHw==</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit><latexit sha1_base64="xl07QzGJ0z6njdOBSCBJOfNRpGo=">AAAB+HicbVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExESIGR2GGDCzO5mpteIG77EiweN8eqnePNvHB4mvirppFLVne4uP5LCgOd9OKmV1bX1jfRmZmt7Zzeb29u/MWGsGW+wUIa65VPDpQh4AwRI3oo0p8qXvOmPL2Z+85ZrI8LgGiYR7yo6DMRAMApW6uWyHeB3oFWihBIQT3u5vOcWKx6plrHnlkqFKiGWlEunpHyGievNkUdL1Hu5904/ZLHiATBJjWkTL4JuQjUIJvk004kNjygb0yFvWxpQxU03mR8+xcdW6eNBqG0FgOfq94mEKmMmyredisLI/PZm4n9eO4ZBpZuIIIqBB2yxaBBLDCGepYD7QnMGcmIJZVrYWzEbUU0Z2Kwy8xAWn+K/5CuEm4JLPJdcFfO182UcaXSIjtAJIqiMaugS1VEDMRSjB/SEnp1759F5cV4XrSlnOXOAfsB5+wQ8oZQc</latexit>

gagari
<latexit sha1_base64="Fk3p0+35QYU+VTpnHGy/i7/ZGbw=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWkQzqkSkz7haJjl2sOqVexY1cqpTohhlQrp6R6hontzFFESzT7hffeIGJJwENgkmrdJU4MbkoVCCb5NNdLNI8pG9Mh7xoa0oBrN50fPsXHRhlgP1KmQsBz9ftESgOtJ4FnOgMKI/3bm4l/ed0E/JqbijBOgIdsschPJIYIz1LAA6E4AzkxhDIlzK2YjaiiDExWORPC16f4f3JTsoljk6tysXG+jCOLDtEROkEEVVEDXaImaiGGEvSAntCzdW89Wi/W66I1Yy1nDtAPWG+f/bST9Q==</latexit><latexit sha1_base64="Fk3p0+35QYU+VTpnHGy/i7/ZGbw=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWkQzqkSkz7haJjl2sOqVexY1cqpTohhlQrp6R6hontzFFESzT7hffeIGJJwENgkmrdJU4MbkoVCCb5NNdLNI8pG9Mh7xoa0oBrN50fPsXHRhlgP1KmQsBz9ftESgOtJ4FnOgMKI/3bm4l/ed0E/JqbijBOgIdsschPJIYIz1LAA6E4AzkxhDIlzK2YjaiiDExWORPC16f4f3JTsoljk6tysXG+jCOLDtEROkEEVVEDXaImaiGGEvSAntCzdW89Wi/W66I1Yy1nDtAPWG+f/bST9Q==</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit><latexit sha1_base64="s4eO6elTW6DKhACMFSuz/v+/dO8=">AAAB+HicbVDLTgJBEJzFF+KDVY9eJhITT5sdBIEb0YtHTERIgJDZYYAJs4/M9Bpxw5d48aAxXv0Ub/6Nw4KJr0o6qVR1p7vLi6TQ4LofVmZldW19I7uZ29re2c3be/s3OowV400WylC1Paq5FAFvggDJ25Hi1Pckb3mTi7nfuuVKizC4hmnEez4dBWIoGAUj9e18F/gdKD8Z0RFVYta3C65TqrqkVsGuUy4Xa4QYUimfksoZJo6booCWaPTt9+4gZLHPA2CSat0hbgS9hCoQTPJZrhtrHlE2oSPeMTSgPte9JD18ho+NMsDDUJkKAKfq94mE+lpPfc90+hTG+rc3F//zOjEMq71EBFEMPGCLRcNYYgjxPAU8EIozkFNDKFPC3IrZmCrKwGSVS0NYfIr/kq8QbooOcR1yVSrUz5dxZNEhOkIniKAKqqNL1EBNxFCMHtATerburUfrxXpdtGas5cwB+gHr7RP8XpPy</latexit>

pesipe
<latexit sha1_base64="2urdXO3gEVhOYlaqzmFvRhOJQ0A=">AAAB+HicdVDLSgNBEJyNrxgfiXr0MhgET8usBuPeRC8eIxgjJEuYnXTMkNkHM71iXPIlXjwo4tVP8ebfOIkRVLSgoajqprsrTJU0yNi7U5ibX1hcKi6XVlbX1suVjc1Lk2RaQFMkKtFXITegZAxNlKjgKtXAo1BBKxyeTvzWDWgjk/gCRykEEb+OZV8KjlbqVsodhFvUUZ6CkSmMu5Uqc/163fN9ytxanbHDA0sOvH3/qEY9l01RJTM0upW3Ti8RWQQxCsWNaXssxSDnGqVQMC51MgMpF0N+DW1LYx6BCfLp4WO6a5Ue7SfaVox0qn6fyHlkzCgKbWfEcWB+exPxL6+dYf8oyGWcZgix+FzUzxTFhE5SoD2pQaAaWcKFlvZWKgZcc4E2q5IN4etT+j+53Hc95nrnterxySyOItkmO2SPeKROjskZaZAmESQj9+SRPDl3zoPz7Lx8thac2cwW+QHn9QMzRJQY</latexit><latexit sha1_base64="2urdXO3gEVhOYlaqzmFvRhOJQ0A=">AAAB+HicdVDLSgNBEJyNrxgfiXr0MhgET8usBuPeRC8eIxgjJEuYnXTMkNkHM71iXPIlXjwo4tVP8ebfOIkRVLSgoajqprsrTJU0yNi7U5ibX1hcKi6XVlbX1suVjc1Lk2RaQFMkKtFXITegZAxNlKjgKtXAo1BBKxyeTvzWDWgjk/gCRykEEb+OZV8KjlbqVsodhFvUUZ6CkSmMu5Uqc/163fN9ytxanbHDA0sOvH3/qEY9l01RJTM0upW3Ti8RWQQxCsWNaXssxSDnGqVQMC51MgMpF0N+DW1LYx6BCfLp4WO6a5Ue7SfaVox0qn6fyHlkzCgKbWfEcWB+exPxL6+dYf8oyGWcZgix+FzUzxTFhE5SoD2pQaAaWcKFlvZWKgZcc4E2q5IN4etT+j+53Hc95nrnterxySyOItkmO2SPeKROjskZaZAmESQj9+SRPDl3zoPz7Lx8thac2cwW+QHn9QMzRJQY</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="ZFFFwwxTcFC4tXS5R9XTBKk0Mks=">AAAB7XicbZBLS8NAFIVv6qvWaqNbN8EiuCqJG10KblxWsA9oQ5lMb9qhk0mYuRFr6C9x40IR/447/43Tx0JbDwx8nDPDvXOiTApDvv/tlLa2d3b3yvuVg+rhUc09rrZNmmuOLZ7KVHcjZlAKhS0SJLGbaWRJJLETTW7neecRtRGpeqBphmHCRkrEgjOy1sCt9QmfSCdFhkZkOBu4db/hL+RtQrCCOqzUHLhf/WHK8wQVccmM6QV+RmHBNAkucVbp5wYzxidshD2LiiVowmKx+Mw7t87Qi1NtjyJv4f5+UbDEmGkS2ZsJo7FZz+bmf1kvp/g6LITKckLFl4PiXHqUevMWvKHQyElOLTCuhd3V42OmGSfbVcWWEKx/eRPal43AbwT3PpThFM7gAgK4ghu4gya0gEMOL/AG786z8+p8LOsqOaveTuCPnM8fVcWSXA==</latexit><latexit sha1_base64="Fq5OQN8TI7Et5a+llv45pYLlmcE=">AAAB7XicdZDNSgMxFIXv+FtrtdWtm2ARXA0ZW2y7E9y4VLC20JaSSW81mPkhuSPWoU/ixoUivo4738a0KqjogcDhnIR784WpVpY4f/MWFpeWV1YLa8X10sZmubJVurBJZiS2ZaIT0w2FRa1ibJMijd3UoIhCjZ3w+njWd27QWJXE5zRJcRCJy1iNlRTkomGl3Ce8JRPlKVqV4nRYqXK/1WgErRbjfr3B+WHNmVpw0GrWWeDzuarwqdNh5bU/SmQWYUxSC2t7AU9pkAtDSmqcFvuZxVTIa3GJPWdjEaEd5PPFp2zPJSM2Tow7MbF5+v1FLiJrJ1HobkaCruzvbhb+1fUyGjcHuYrTjDCWH4PGmWaUsBkFNlIGJemJM0Ia5XZl8koYIcmxKjoIXz9l/5uLAz/gfnDGoQA7sAv7EEADjuAETqENEjK4h0d48u68B+/5A9eC98ltG37Ie3kH0zuStQ==</latexit><latexit sha1_base64="m3zsdYX4MxFDALAM3xVQT7hC4b0=">AAAB+HicdVDJSgNBEO2Je1wS9eilMQiehp4kGHMTvXhUMAskIfR0KkmTnoXuGjEO+RIvHhTx6qd482/sLIKKPih4vFdFVT0/VtIgYx9OZml5ZXVtfSO7ubW9k8vv7tVNlGgBNRGpSDd9bkDJEGooUUEz1sADX0HDH11M/cYtaCOj8AbHMXQCPghlXwqOVurmc22EO9RBGoORMUy6+QJzq5WKV61S5pYrjJ2ULCl5xeppmXoum6FAFrjq5t/bvUgkAYQoFDem5bEYOynXKIWCSbadGIi5GPEBtCwNeQCmk84On9Ajq/RoP9K2QqQz9ftEygNjxoFvOwOOQ/Pbm4p/ea0E+6edVIZxghCK+aJ+oihGdJoC7UkNAtXYEi60tLdSMeSaC7RZZW0IX5/S/0m96HrM9a5Z4ex8Ecc6OSCH5Jh4pELOyCW5IjUiSEIeyBN5du6dR+fFeZ23ZpzFzD75AeftEzIElBQ=</latexit><latexit sha1_base64="2urdXO3gEVhOYlaqzmFvRhOJQ0A=">AAAB+HicdVDLSgNBEJyNrxgfiXr0MhgET8usBuPeRC8eIxgjJEuYnXTMkNkHM71iXPIlXjwo4tVP8ebfOIkRVLSgoajqprsrTJU0yNi7U5ibX1hcKi6XVlbX1suVjc1Lk2RaQFMkKtFXITegZAxNlKjgKtXAo1BBKxyeTvzWDWgjk/gCRykEEb+OZV8KjlbqVsodhFvUUZ6CkSmMu5Uqc/163fN9ytxanbHDA0sOvH3/qEY9l01RJTM0upW3Ti8RWQQxCsWNaXssxSDnGqVQMC51MgMpF0N+DW1LYx6BCfLp4WO6a5Ue7SfaVox0qn6fyHlkzCgKbWfEcWB+exPxL6+dYf8oyGWcZgix+FzUzxTFhE5SoD2pQaAaWcKFlvZWKgZcc4E2q5IN4etT+j+53Hc95nrnterxySyOItkmO2SPeKROjskZaZAmESQj9+SRPDl3zoPz7Lx8thac2cwW+QHn9QMzRJQY</latexit><latexit sha1_base64="2urdXO3gEVhOYlaqzmFvRhOJQ0A=">AAAB+HicdVDLSgNBEJyNrxgfiXr0MhgET8usBuPeRC8eIxgjJEuYnXTMkNkHM71iXPIlXjwo4tVP8ebfOIkRVLSgoajqprsrTJU0yNi7U5ibX1hcKi6XVlbX1suVjc1Lk2RaQFMkKtFXITegZAxNlKjgKtXAo1BBKxyeTvzWDWgjk/gCRykEEb+OZV8KjlbqVsodhFvUUZ6CkSmMu5Uqc/163fN9ytxanbHDA0sOvH3/qEY9l01RJTM0upW3Ti8RWQQxCsWNaXssxSDnGqVQMC51MgMpF0N+DW1LYx6BCfLp4WO6a5Ue7SfaVox0qn6fyHlkzCgKbWfEcWB+exPxL6+dYf8oyGWcZgix+FzUzxTFhE5SoD2pQaAaWcKFlvZWKgZcc4E2q5IN4etT+j+53Hc95nrnterxySyOItkmO2SPeKROjskZaZAmESQj9+SRPDl3zoPz7Lx8thac2cwW+QHn9QMzRJQY</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit><latexit sha1_base64="P7Q8KMeO0/x2AOZ7DZWN9dSEKk4=">AAAB+HicbVDJSgNBEO2Je9yiHr00BsHT0KPBmJvoxWMEkwjJEHo6NaZJz0J3jRiHfIkXD4p49VO8+Td2FsHtQcHjvSqq6gWpkgYZ+3AKc/MLi0vLK8XVtfWNzdLWdtMkmRbQEIlK9HXADSgZQwMlKrhONfAoUNAKBudjv3UL2sgkvsJhCn7Eb2IZSsHRSt3SZgfhDnWUp2BkCqNuqczcWrXq1WqUuZUqY8dHlhx5h7WTCvVcNkGZzFDvlt47vURkEcQoFDem7bEU/ZxrlELBqNjJDKRcDPgNtC2NeQTGzyeHj+i+VXo0TLStGOlE/T6R88iYYRTYzohj3/z2xuJ/XjvD8MTPZZxmCLGYLgozRTGh4xRoT2oQqIaWcKGlvZWKPtdcoM2qOAlh+in9S75CaB66HnO9y0r59GwWxzLZJXvkgHikSk7JBamTBhEkIw/kiTw7986j8+K8TlsLzmxmh/yA8/YJMe6UFQ==</latexit>

pipigo
<latexit sha1_base64="jfo+/di5NtW2cqmNrQbcPlvD3yE=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWksYjFMJr2C0XHLtccUq9ix65USnVCDKlWTkn1DBPbmaOIlmj2C++9QcSSgIfAJNW6S5wY3JQqEEzyaa6XaB5TNqZD3jU0pAHXbjo/fIqPjTLAfqRMhYDn6veJlAZaTwLPdAYURvq3NxP/8roJ+DU3FWGcAA/ZYpGfSAwRnqWAB0JxBnJiCGVKmFsxG1FFGZisciaEr0/x/+SmZBPHJlflYuN8GUcWHaIjdIIIqqIGukRN1EIMJegBPaFn6956tF6s10VrxlrOHKAfsN4+ASpBlBI=</latexit><latexit sha1_base64="jfo+/di5NtW2cqmNrQbcPlvD3yE=">AAAB+HicdVDLTgJBEJzFF+ID1KOXicTE02YHQeBG9OIRExES2JDZYRYmzD4y02vEDV/ixYPGePVTvPk3Dg8TNVpJJ5Wq7nR3ebEUGhznw8qsrK6tb2Q3c1vbO7v5wt7+jY4SxXiLRTJSHY9qLkXIWyBA8k6sOA08ydve+GLmt2+50iIKr2ESczegw1D4glEwUr+Q7wG/AxWksYjFMJr2C0XHLtccUq9ix65USnVCDKlWTkn1DBPbmaOIlmj2C++9QcSSgIfAJNW6S5wY3JQqEEzyaa6XaB5TNqZD3jU0pAHXbjo/fIqPjTLAfqRMhYDn6veJlAZaTwLPdAYURvq3NxP/8roJ+DU3FWGcAA/ZYpGfSAwRnqWAB0JxBnJiCGVKmFsxG1FFGZisciaEr0/x/+SmZBPHJlflYuN8GUcWHaIjdIIIqqIGukRN1EIMJegBPaFn6956tF6s10VrxlrOHKAfsN4+ASpBlBI=</latexit><latexit sha1_base64="kC30WMHGLlkosMrw0QgztxEgpoc=">AAAB+HicbVDJTgJBEO3BDXEB9eilIzHxNJlGcOBG9OIRExESmJCepoEOPUu6a4w44Uu8eNAYr36KN//GZjFxe0klL+9VpaqeH0uhwXE+rMzK6tr6RnYzt7W9s5sv7O3f6ChRjDdZJCPV9qnmUoS8CQIkb8eK08CXvOWPL2Z+65YrLaLwGiYx9wI6DMVAMApG6hXyXeB3oII0FrEYRtNeoejY5apDai527EqlVCPEELdyStwzTGxnjiJaotErvHf7EUsCHgKTVOsOcWLwUqpAMMmnuW6ieUzZmA55x9CQBlx76fzwKT42Sh8PImUqBDxXv0+kNNB6EvimM6Aw0r+9mfif10lgUPVSEcYJ8JAtFg0SiSHCsxRwXyjOQE4MoUwJcytmI6ooA5NVbh7C4lP8l3yFcFOyiWOTq3Kxfr6MI4sO0RE6QQS5qI4uUQM1EUMJekBP6Nm6tx6tF+t10ZqxljMH6Aest08o65QP</latexit><latexit sha1_base64="kC30WMHGLlkosMrw0QgztxEgpoc=">AAAB+HicbVDJTgJBEO3BDXEB9eilIzHxNJlGcOBG9OIRExESmJCepoEOPUu6a4w44Uu8eNAYr36KN//GZjFxe0klL+9VpaqeH0uhwXE+rMzK6tr6RnYzt7W9s5sv7O3f6ChRjDdZJCPV9qnmUoS8CQIkb8eK08CXvOWPL2Z+65YrLaLwGiYx9wI6DMVAMApG6hXyXeB3oII0FrEYRtNeoejY5apDai527EqlVCPEELdyStwzTGxnjiJaotErvHf7EUsCHgKTVOsOcWLwUqpAMMmnuW6ieUzZmA55x9CQBlx76fzwKT42Sh8PImUqBDxXv0+kNNB6EvimM6Aw0r+9mfif10lgUPVSEcYJ8JAtFg0SiSHCsxRwXyjOQE4MoUwJcytmI6ooA5NVbh7C4lP8l3yFcFOyiWOTq3Kxfr6MI4sO0RE6QQS5qI4uUQM1EUMJekBP6Nm6tx6tF+t10ZqxljMH6Aest08o65QP</latexit><latexit sha1_base64="kC30WMHGLlkosMrw0QgztxEgpoc=">AAAB+HicbVDJTgJBEO3BDXEB9eilIzHxNJlGcOBG9OIRExESmJCepoEOPUu6a4w44Uu8eNAYr36KN//GZjFxe0klL+9VpaqeH0uhwXE+rMzK6tr6RnYzt7W9s5sv7O3f6ChRjDdZJCPV9qnmUoS8CQIkb8eK08CXvOWPL2Z+65YrLaLwGiYx9wI6DMVAMApG6hXyXeB3oII0FrEYRtNeoejY5apDai527EqlVCPEELdyStwzTGxnjiJaotErvHf7EUsCHgKTVOsOcWLwUqpAMMmnuW6ieUzZmA55x9CQBlx76fzwKT42Sh8PImUqBDxXv0+kNNB6EvimM6Aw0r+9mfif10lgUPVSEcYJ8JAtFg0SiSHCsxRwXyjOQE4MoUwJcytmI6ooA5NVbh7C4lP8l3yFcFOyiWOTq3Kxfr6MI4sO0RE6QQS5qI4uUQM1EUMJekBP6Nm6tx6tF+t10ZqxljMH6Aest08o65QP</latexit><latexit sha1_base64="kC30WMHGLlkosMrw0QgztxEgpoc=">AAAB+HicbVDJTgJBEO3BDXEB9eilIzHxNJlGcOBG9OIRExESmJCepoEOPUu6a4w44Uu8eNAYr36KN//GZjFxe0klL+9VpaqeH0uhwXE+rMzK6tr6RnYzt7W9s5sv7O3f6ChRjDdZJCPV9qnmUoS8CQIkb8eK08CXvOWPL2Z+65YrLaLwGiYx9wI6DMVAMApG6hXyXeB3oII0FrEYRtNeoejY5apDai527EqlVCPEELdyStwzTGxnjiJaotErvHf7EUsCHgKTVOsOcWLwUqpAMMmnuW6ieUzZmA55x9CQBlx76fzwKT42Sh8PImUqBDxXv0+kNNB6EvimM6Aw0r+9mfif10lgUPVSEcYJ8JAtFg0SiSHCsxRwXyjOQE4MoUwJcytmI6ooA5NVbh7C4lP8l3yFcFOyiWOTq3Kxfr6MI4sO0RE6QQS5qI4uUQM1EUMJekBP6Nm6tx6tF+t10ZqxljMH6Aest08o65QP</latexit>

AAB
<latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="nUCxasE/KgRfR2o1D1m45rDeO78=">AAAB6HicbVBNS8NAFHypX7VWrV69LBbBU0m86NHqxWMF+wFNKJvtpl262YTdFyGE/g0vHhTxF3nz37hNe9DWgYVh5j3e7ISpFAZd99upbG3v7O5V92sH9cOj48ZJvWeSTDPeZYlM9CCkhkuheBcFSj5INadxKHk/nN0v/P4z10Yk6gnzlAcxnSgRCUbRSr4fU5yaqGi37+ajRtNtuSXIJvFWpAkrdEaNL3+csCzmCpmkxgw9N8WgoBoFk3xe8zPDU8pmdMKHlioacxMUZeY5ubDKmESJtk8hKdXfGwWNjcnj0E6WGde9hfifN8wwugkKodIMuWLLQ1EmCSZkUQAZC80ZytwSyrSwWQmbUk0Z2ppqtgRv/cubpHfV8tyW9+hCFc7gHC7Bg2u4hQfoQBcYpPACb/DuZM6r87Gsq+KsejuFP3A+fwCXSpAv</latexit><latexit sha1_base64="QRNsYnOgd9lcHFrC3M5IZyBd6Ss=">AAAB6HicdVDLSgMxFL1TX7VWrW7dBEVwNSTVOu3O6sZlBfuAtpRMmmlDMw+SjFCG/oYbF4r4Re78G9OHoKIHAodz7uWeHD+RQhuMP5zc2vrG5lZ+u7BT3N3bLx0UWzpOFeNNFstYdXyquRQRbxphJO8kitPQl7ztT27mfvuBKy3i6N5ME94P6SgSgWDUWKnXC6kZ6yCr169ng9IJdi+qmNQ8hN1KpVwjxBKvck68S0RcvMAJrNAYlN57w5ilIY8Mk1TrLsGJ6WdUGcEknxV6qeYJZRM64l1LIxpy3c8WmWfo1CpDFMTKvsighfp9I6Oh1tPQt5OLjL+9ufiX101NUO1nIkpSwyO2PBSkEpkYzQtAQ6E4M3JqCWVK2KyIjamizNiaCraEr5+i/0mr7BLskjsMeTiCYzgDAh5cwS00oAkMEniEZ3hxUufJeV3WlXNWvR3CDzhvnwkckIA=</latexit><latexit sha1_base64="5KUeOZhmh57T074WkAXvO5XdQ1g=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GpJqnXbX1o3LCvYBnVIyaaYNzTxIMkIZ+htuXCji1p9x59+YTiuo6IHA4Zx7uSfHiwVXGqEPK7e2vrG5ld8u7Ozu7R8UD486KkokZW0aiUj2PKKY4CFra64F68WSkcATrOtNrxd+955JxaPwTs9iNgjIOOQ+p0QbyXUDoifKTxuN5nxYLCH7sopwzYHIrlTKNYwNcSoX2LmC2EYZSmCF1rD47o4imgQs1FQQpfoYxXqQEqk5FWxecBPFYkKnZMz6hoYkYGqQZpnn8MwoI+hH0rxQw0z9vpGSQKlZ4JnJLONvbyH+5fUT7VcHKQ/jRLOQLg/5iYA6gosC4IhLRrWYGUKo5CYrpBMiCdWmpoIp4eun8H/SKdsY2fgWlerNVR15cAJOwTnAwAF1cANaoA0oiMEDeALPVmI9Wi/W63I0Z612jsEPWG+fUD6R2g==</latexit><latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit>
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<latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="nUCxasE/KgRfR2o1D1m45rDeO78=">AAAB6HicbVBNS8NAFHypX7VWrV69LBbBU0m86NHqxWMF+wFNKJvtpl262YTdFyGE/g0vHhTxF3nz37hNe9DWgYVh5j3e7ISpFAZd99upbG3v7O5V92sH9cOj48ZJvWeSTDPeZYlM9CCkhkuheBcFSj5INadxKHk/nN0v/P4z10Yk6gnzlAcxnSgRCUbRSr4fU5yaqGi37+ajRtNtuSXIJvFWpAkrdEaNL3+csCzmCpmkxgw9N8WgoBoFk3xe8zPDU8pmdMKHlioacxMUZeY5ubDKmESJtk8hKdXfGwWNjcnj0E6WGde9hfifN8wwugkKodIMuWLLQ1EmCSZkUQAZC80ZytwSyrSwWQmbUk0Z2ppqtgRv/cubpHfV8tyW9+hCFc7gHC7Bg2u4hQfoQBcYpPACb/DuZM6r87Gsq+KsejuFP3A+fwCXSpAv</latexit><latexit sha1_base64="QRNsYnOgd9lcHFrC3M5IZyBd6Ss=">AAAB6HicdVDLSgMxFL1TX7VWrW7dBEVwNSTVOu3O6sZlBfuAtpRMmmlDMw+SjFCG/oYbF4r4Re78G9OHoKIHAodz7uWeHD+RQhuMP5zc2vrG5lZ+u7BT3N3bLx0UWzpOFeNNFstYdXyquRQRbxphJO8kitPQl7ztT27mfvuBKy3i6N5ME94P6SgSgWDUWKnXC6kZ6yCr169ng9IJdi+qmNQ8hN1KpVwjxBKvck68S0RcvMAJrNAYlN57w5ilIY8Mk1TrLsGJ6WdUGcEknxV6qeYJZRM64l1LIxpy3c8WmWfo1CpDFMTKvsighfp9I6Oh1tPQt5OLjL+9ufiX101NUO1nIkpSwyO2PBSkEpkYzQtAQ6E4M3JqCWVK2KyIjamizNiaCraEr5+i/0mr7BLskjsMeTiCYzgDAh5cwS00oAkMEniEZ3hxUufJeV3WlXNWvR3CDzhvnwkckIA=</latexit><latexit sha1_base64="5KUeOZhmh57T074WkAXvO5XdQ1g=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4GpJqnXbX1o3LCvYBnVIyaaYNzTxIMkIZ+htuXCji1p9x59+YTiuo6IHA4Zx7uSfHiwVXGqEPK7e2vrG5ld8u7Ozu7R8UD486KkokZW0aiUj2PKKY4CFra64F68WSkcATrOtNrxd+955JxaPwTs9iNgjIOOQ+p0QbyXUDoifKTxuN5nxYLCH7sopwzYHIrlTKNYwNcSoX2LmC2EYZSmCF1rD47o4imgQs1FQQpfoYxXqQEqk5FWxecBPFYkKnZMz6hoYkYGqQZpnn8MwoI+hH0rxQw0z9vpGSQKlZ4JnJLONvbyH+5fUT7VcHKQ/jRLOQLg/5iYA6gosC4IhLRrWYGUKo5CYrpBMiCdWmpoIp4eun8H/SKdsY2fgWlerNVR15cAJOwTnAwAF1cANaoA0oiMEDeALPVmI9Wi/W63I0Z612jsEPWG+fUD6R2g==</latexit><latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="SXwQuIpGNCDjIDa3gd8MX2GeqFY=">AAAB83icdVDLSgMxFM34rPVVdekmWARXQ1Jbp921deOygn1Ap5RMmmlDMw+SjFCG/oYbF4q49Wfc+Tem0woqeiBwOOde7snxYsGVRujDWlvf2Nzazu3kd/f2Dw4LR8cdFSWSsjaNRCR7HlFM8JC1NdeC9WLJSOAJ1vWm1wu/e8+k4lF4p2cxGwRkHHKfU6KN5LoB0RPlp41Gcz4sFJFdriJccyCyK5VSDWNDnMoldq4gtlGGIlihNSy8u6OIJgELNRVEqT5GsR6kRGpOBZvn3USxmNApGbO+oSEJmBqkWeY5PDfKCPqRNC/UMFO/b6QkUGoWeGYyy/jbW4h/ef1E+9VBysM40Syky0N+IqCO4KIAOOKSUS1mhhAquckK6YRIQrWpKW9K+Pop/J90SjZGNr4tF+vNVR05cArOwAXAwAF1cANaoA0oiMEDeALPVmI9Wi/W63J0zVrtnIAfsN4+AVF+kd4=</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit><latexit sha1_base64="oiNzhflJb71+dul3FuOAgvmeNu8=">AAAB83icbVDLSgMxFM34rPVVdekmWARXw6S2Trtr68ZlBfuATimZNNOGZjJDkhHK0N9w40IRt/6MO//GdFrB14HA4Zx7uSfHjzlT2nE+rLX1jc2t7dxOfndv/+CwcHTcUVEiCW2TiEey52NFORO0rZnmtBdLikOf064/vV743XsqFYvEnZ7FdBDisWABI1gbyfNCrCcqSBuN5nxYKDp2ueqgmgsdu1Ip1RAyxK1cIvcKItvJUAQrtIaFd28UkSSkQhOOleojJ9aDFEvNCKfzvJcoGmMyxWPaN1TgkKpBmmWew3OjjGAQSfOEhpn6fSPFoVKz0DeTWcbf3kL8z+snOqgOUibiRFNBloeChEMdwUUBcMQkJZrPDMFEMpMVkgmWmGhTUz4rYflT+Jd8ldAp2cix0W25WG+u6siBU3AGLgACLqiDG9ACbUBADB7AE3i2EuvRerFel6Nr1mrnBPyA9fYJUCiR2w==</latexit>

A+B sin!t
<latexit sha1_base64="K1AVJo0UUaYoDDsyttFcXVvGF8Q=">AAAB/HicdVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthU4pmTRtQzOZIckIQ6m/4saFIm79EHf+jelDUNEDFw7n3Mu99wQxZ0q77oeVWVldW9/Ibua2tnd29+z9g5aKEklok0Q8ku0AK8qZoE3NNKftWFIcBpzeBuPLmX97R6VikbjRaUy7IR4KNmAEayP17PwFPIV16CsmoB+FdIih7tkF1ylVXFT1oOuUy8UqQoZ45TPknUPkuHMUwBKNnv3u9yOShFRowrFSHeTGujvBUjPC6TTnJ4rGmIzxkHYMFTikqjuZHz+Fx0bpw0EkTQkN5+r3iQkOlUrDwHSGWI/Ub28m/uV1Ej2odCdMxImmgiwWDRIOdQRnScA+k5RonhqCiWTmVkhGWGKiTV45E8LXp/B/0io6yHXQdalQqy/jyIJDcAROAAIeqIEr0ABNQEAKHsATeLburUfrxXpdtGas5Uwe/ID19gmwC5OH</latexit><latexit sha1_base64="K1AVJo0UUaYoDDsyttFcXVvGF8Q=">AAAB/HicdVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthU4pmTRtQzOZIckIQ6m/4saFIm79EHf+jelDUNEDFw7n3Mu99wQxZ0q77oeVWVldW9/Ibua2tnd29+z9g5aKEklok0Q8ku0AK8qZoE3NNKftWFIcBpzeBuPLmX97R6VikbjRaUy7IR4KNmAEayP17PwFPIV16CsmoB+FdIih7tkF1ylVXFT1oOuUy8UqQoZ45TPknUPkuHMUwBKNnv3u9yOShFRowrFSHeTGujvBUjPC6TTnJ4rGmIzxkHYMFTikqjuZHz+Fx0bpw0EkTQkN5+r3iQkOlUrDwHSGWI/Ub28m/uV1Ej2odCdMxImmgiwWDRIOdQRnScA+k5RonhqCiWTmVkhGWGKiTV45E8LXp/B/0io6yHXQdalQqy/jyIJDcAROAAIeqIEr0ABNQEAKHsATeLburUfrxXpdtGas5Uwe/ID19gmwC5OH</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit><latexit sha1_base64="wQFIemZPy1rn7Fqn6WWE1CnxQMo=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIsgCMOktk67q3XjsoKthc5QMmnahmYyQ5IRSqm/4saFIm79EHf+jelD8HXgwuGce7n3njDhTGnX/bAyK6tr6xvZzdzW9s7unr1/0FJxKgltkpjHsh1iRTkTtKmZ5rSdSIqjkNPbcHQ582/vqFQsFjd6nNAgwgPB+oxgbaSunb+Ap7AOfcUE9OOIDjDUXbvgOqWKi6oedJ1yuVhFyBCvfIa8c4gcd44CWKLRtd/9XkzSiApNOFaqg9xEBxMsNSOcTnN+qmiCyQgPaMdQgSOqgsn8+Ck8NkoP9mNpSmg4V79PTHCk1DgKTWeE9VD99mbif14n1f1KMGEiSTUVZLGon3KoYzhLAvaYpETzsSGYSGZuhWSIJSba5JWbh7D4FP4lXyG0ig5yHXRdKtTqyziy4BAcgROAgAdq4Ao0QBMQMAYP4Ak8W/fWo/VivS5aM9ZyJg9+wHr7BK61k4Q=</latexit>

These tasks require “generalization”

This model isn’t expressive enough to 
learn the latent structure required.
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Representations reflect temporal community structure… like in the brain

Random walk 

A naïve method for chunking: If your ability to predict what’s coming next suddenly falls, it’ probably because 
you’re at the end of a chunk
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i.e. it fails here

Schapiro et al. (2013)

Representations reflect temporal community structure… like in the brain

Random walk 

A naïve method for chunking: If your ability to predict what’s coming next suddenly falls, it’ probably because 
you’re at the end of a chunk

An improved method for chunking: If two events repeatedly occur together in time, learn representations whose 
similarity respects this. 

THE BRAIN 

• Can it chunk the random walk? 
• Will the representation respect 
temporal community structure…i.e.
look like the brain? 

RESERVOIR NETWORK

✅
✅
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i.e. it fails here

Schapiro et al. (2013)

Representations reflect temporal community structure… like in the brain

Random walk 

A naïve method for chunking: If your ability to predict what’s coming next suddenly falls, it’ probably because 
you’re at the end of a chunk

An improved method for chunking: If two events repeatedly occur together in time, learn representations whose 
similarity respects this. 

THE BRAIN 

PCA

RESERVOIR NETWORK

11
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Chunking is improved when the network is forced to engage dynamics

Encourage dynamics by:
• Increasing sparsity
• Splitting inputs and outputs

Ramon y Cajal (1911)

I

II/III

V

VI

IV ?

V/VI ?

IV

12



/2012

IV

Chunking is improved when the network is forced to engage dynamics

Encourage dynamics by:
• Increasing sparsity
• Splitting inputs and outputs

Ramon y Cajal (1911)

I

II/III

V

VI

IV ?

V/
VI ?

Summary:
Chunking is improved when
• There is richer dynamics
• The network is forced to 

engage the dynamics
This has parallels to cortex

n.b. hyperparameter warning
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Roadmap

1. A reservoir network model for temporal 

structure learning

2. The role of chaos 

3. Experimental results and modelling predictions

4. Conclusions 
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The role of chaos

<latexit sha1_base64="AP2L6+AH1HcU/xT3YtrbM0AgY3g=">AAACAnicbVDJSgNBEO1xjXEb9SReGoPgaehJYpZb0IvHKGaBJIaeTk/SpGehu0cJw+DFX/HiQRGvfoU3/8bOJILbg4LHe1VU1XNCzqRC6MNYWFxaXlnNrGXXNza3ts2d3aYMIkFogwQ8EG0HS8qZTxuKKU7boaDYczhtOeOzqd+6oUKywL9Sk5D2PDz0mcsIVlrqm/tdD6uR48a3yXWccunGl5QkSd/MIatYKpRRHiLrpFCyi1VNyvlqBZWgbaEUOTBHvW++dwcBiTzqK8KxlB0bhaoXY6EY4TTJdiNJQ0zGeEg7mvrYo7IXpy8k8EgrA+gGQpevYKp+n4ixJ+XEc3RneuRvbyr+53Ui5VZ6MfPDSFGfzBa5EYcqgNM84IAJShSfaIKJYPpWSEZYYKJ0atk0hNmn8C/5CqGZt+yShS6KudrpPI4MOACH4BjYoAxq4BzUQQMQcAcewBN4Nu6NR+PFeJ21LhjzmT3wA8bbJwWymH0=</latexit>

wRec

x(t)
<latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit>

WRec
ij ⇠ N (0,

gp
N

)
<latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lrvtb/TBXnanJfeGmhLkqCN+ZNU=">AAACI3icbZBLSwMxFIXv+Ky1anXrJliEClJm3OhSEMGVVLEP6NSSSTNtbOZhkhFKyC9y41/RhaAi/hXTaRdavRA4nJNwc74g5Uwq131zFhaXlldWC2vF9dLG5lZ5u9SUSSYIbZCEJ6IdYEk5i2lDMcVpOxUURwGnrWB0NslbD1RIlsQ3apzSboQHMQsZwcpavfK5H2E1DELdMrc61zLU15QY09PsziBfsgjlPsFcX5qqe+iHAhM9MNqX90JZzxz0yhW35uaD/gpvJiowm3qv/OL3E5JFNFaEYyk7npuqrsZCMcKpKfqZpCkmIzygHStjHFHZ1Xldg/at00dhIuyJFcrdny80jqQcR4G9mReazybmf1knU+FJV7M4zRSNyXRRmHGkEjRhh/pMUKL42ApMBLN/RWSILQ1lCRctBG++8l/RPKp5bs27cqEAu7AHVfDgGE7hAurQAAKP8Azv8OE8Oa/O5xTXgjPjtgO/xvn6Blu6qRs=</latexit><latexit sha1_base64="pvdwzzJMofvCcF9Z7h+R/qHuIko="></latexit><latexit sha1_base64="nF0qEnSfnhgw30LcvsI+5pr/HSo="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit>

g determines dynamics in a self-driven network
• g < 1 à only transient dynamics
• g > 1 à rich, possibly chaotic, dynamics 

Sompolinksy, 1988

We choose g = 1.5

13
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<latexit sha1_base64="AP2L6+AH1HcU/xT3YtrbM0AgY3g=">AAACAnicbVDJSgNBEO1xjXEb9SReGoPgaehJYpZb0IvHKGaBJIaeTk/SpGehu0cJw+DFX/HiQRGvfoU3/8bOJILbg4LHe1VU1XNCzqRC6MNYWFxaXlnNrGXXNza3ts2d3aYMIkFogwQ8EG0HS8qZTxuKKU7boaDYczhtOeOzqd+6oUKywL9Sk5D2PDz0mcsIVlrqm/tdD6uR48a3yXWccunGl5QkSd/MIatYKpRRHiLrpFCyi1VNyvlqBZWgbaEUOTBHvW++dwcBiTzqK8KxlB0bhaoXY6EY4TTJdiNJQ0zGeEg7mvrYo7IXpy8k8EgrA+gGQpevYKp+n4ixJ+XEc3RneuRvbyr+53Ui5VZ6MfPDSFGfzBa5EYcqgNM84IAJShSfaIKJYPpWSEZYYKJ0atk0hNmn8C/5CqGZt+yShS6KudrpPI4MOACH4BjYoAxq4BzUQQMQcAcewBN4Nu6NR+PFeJ21LhjzmT3wA8bbJwWymH0=</latexit>

wRec

x(t)
<latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit>

WRec
ij ⇠ N (0,

gp
N

)
<latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lrvtb/TBXnanJfeGmhLkqCN+ZNU=">AAACI3icbZBLSwMxFIXv+Ky1anXrJliEClJm3OhSEMGVVLEP6NSSSTNtbOZhkhFKyC9y41/RhaAi/hXTaRdavRA4nJNwc74g5Uwq131zFhaXlldWC2vF9dLG5lZ5u9SUSSYIbZCEJ6IdYEk5i2lDMcVpOxUURwGnrWB0NslbD1RIlsQ3apzSboQHMQsZwcpavfK5H2E1DELdMrc61zLU15QY09PsziBfsgjlPsFcX5qqe+iHAhM9MNqX90JZzxz0yhW35uaD/gpvJiowm3qv/OL3E5JFNFaEYyk7npuqrsZCMcKpKfqZpCkmIzygHStjHFHZ1Xldg/at00dhIuyJFcrdny80jqQcR4G9mReazybmf1knU+FJV7M4zRSNyXRRmHGkEjRhh/pMUKL42ApMBLN/RWSILQ1lCRctBG++8l/RPKp5bs27cqEAu7AHVfDgGE7hAurQAAKP8Azv8OE8Oa/O5xTXgjPjtgO/xvn6Blu6qRs=</latexit><latexit sha1_base64="pvdwzzJMofvCcF9Z7h+R/qHuIko="></latexit><latexit sha1_base64="nF0qEnSfnhgw30LcvsI+5pr/HSo="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit>

g determines dynamics in a self-driven network
• g < 1 à only transient dynamics
• g > 1 à rich, possibly chaotic, dynamics 

Sompolinksy, 1988

We choose g = 1.5We choose g ≈ 1.5

Predictable 
trajectory J:
• Input stream is non-
random

Unpredictable 
trajectory:
• Input stream is 
random

Neuron 1

Neuron
2

Neuron
3

•••
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The role of chaos

<latexit sha1_base64="AP2L6+AH1HcU/xT3YtrbM0AgY3g=">AAACAnicbVDJSgNBEO1xjXEb9SReGoPgaehJYpZb0IvHKGaBJIaeTk/SpGehu0cJw+DFX/HiQRGvfoU3/8bOJILbg4LHe1VU1XNCzqRC6MNYWFxaXlnNrGXXNza3ts2d3aYMIkFogwQ8EG0HS8qZTxuKKU7boaDYczhtOeOzqd+6oUKywL9Sk5D2PDz0mcsIVlrqm/tdD6uR48a3yXWccunGl5QkSd/MIatYKpRRHiLrpFCyi1VNyvlqBZWgbaEUOTBHvW++dwcBiTzqK8KxlB0bhaoXY6EY4TTJdiNJQ0zGeEg7mvrYo7IXpy8k8EgrA+gGQpevYKp+n4ixJ+XEc3RneuRvbyr+53Ui5VZ6MfPDSFGfzBa5EYcqgNM84IAJShSfaIKJYPpWSEZYYKJ0atk0hNmn8C/5CqGZt+yShS6KudrpPI4MOACH4BjYoAxq4BzUQQMQcAcewBN4Nu6NR+PFeJ21LhjzmT3wA8bbJwWymH0=</latexit>

wRec

x(t)
<latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit>

WRec
ij ⇠ N (0,

gp
N

)
<latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lrvtb/TBXnanJfeGmhLkqCN+ZNU=">AAACI3icbZBLSwMxFIXv+Ky1anXrJliEClJm3OhSEMGVVLEP6NSSSTNtbOZhkhFKyC9y41/RhaAi/hXTaRdavRA4nJNwc74g5Uwq131zFhaXlldWC2vF9dLG5lZ5u9SUSSYIbZCEJ6IdYEk5i2lDMcVpOxUURwGnrWB0NslbD1RIlsQ3apzSboQHMQsZwcpavfK5H2E1DELdMrc61zLU15QY09PsziBfsgjlPsFcX5qqe+iHAhM9MNqX90JZzxz0yhW35uaD/gpvJiowm3qv/OL3E5JFNFaEYyk7npuqrsZCMcKpKfqZpCkmIzygHStjHFHZ1Xldg/at00dhIuyJFcrdny80jqQcR4G9mReazybmf1knU+FJV7M4zRSNyXRRmHGkEjRhh/pMUKL42ApMBLN/RWSILQ1lCRctBG++8l/RPKp5bs27cqEAu7AHVfDgGE7hAurQAAKP8Azv8OE8Oa/O5xTXgjPjtgO/xvn6Blu6qRs=</latexit><latexit sha1_base64="pvdwzzJMofvCcF9Z7h+R/qHuIko="></latexit><latexit sha1_base64="nF0qEnSfnhgw30LcvsI+5pr/HSo="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit>

g determines dynamics in a self-driven network
• g < 1 à only transient dynamics
• g > 1 à rich, possibly chaotic, dynamics 

Sompolinksy, 1988

We choose g = 1.5We choose g ≈ 1.5

Unpredictable 
trajectory J:
• Input stream is non-
random BUT
• Network is chaotic

Unpredictable 
trajectory:
• Input stream is 
random
• Network is chaotic

Neuron 1

Neuron
2

Neuron
3

•••
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The role of chaos

<latexit sha1_base64="AP2L6+AH1HcU/xT3YtrbM0AgY3g=">AAACAnicbVDJSgNBEO1xjXEb9SReGoPgaehJYpZb0IvHKGaBJIaeTk/SpGehu0cJw+DFX/HiQRGvfoU3/8bOJILbg4LHe1VU1XNCzqRC6MNYWFxaXlnNrGXXNza3ts2d3aYMIkFogwQ8EG0HS8qZTxuKKU7boaDYczhtOeOzqd+6oUKywL9Sk5D2PDz0mcsIVlrqm/tdD6uR48a3yXWccunGl5QkSd/MIatYKpRRHiLrpFCyi1VNyvlqBZWgbaEUOTBHvW++dwcBiTzqK8KxlB0bhaoXY6EY4TTJdiNJQ0zGeEg7mvrYo7IXpy8k8EgrA+gGQpevYKp+n4ixJ+XEc3RneuRvbyr+53Ui5VZ6MfPDSFGfzBa5EYcqgNM84IAJShSfaIKJYPpWSEZYYKJ0atk0hNmn8C/5CqGZt+yShS6KudrpPI4MOACH4BjYoAxq4BzUQQMQcAcewBN4Nu6NR+PFeJ21LhjzmT3wA8bbJwWymH0=</latexit>

wRec

x(t)
<latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit>

WRec
ij ⇠ N (0,

gp
N

)
<latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lrvtb/TBXnanJfeGmhLkqCN+ZNU=">AAACI3icbZBLSwMxFIXv+Ky1anXrJliEClJm3OhSEMGVVLEP6NSSSTNtbOZhkhFKyC9y41/RhaAi/hXTaRdavRA4nJNwc74g5Uwq131zFhaXlldWC2vF9dLG5lZ5u9SUSSYIbZCEJ6IdYEk5i2lDMcVpOxUURwGnrWB0NslbD1RIlsQ3apzSboQHMQsZwcpavfK5H2E1DELdMrc61zLU15QY09PsziBfsgjlPsFcX5qqe+iHAhM9MNqX90JZzxz0yhW35uaD/gpvJiowm3qv/OL3E5JFNFaEYyk7npuqrsZCMcKpKfqZpCkmIzygHStjHFHZ1Xldg/at00dhIuyJFcrdny80jqQcR4G9mReazybmf1knU+FJV7M4zRSNyXRRmHGkEjRhh/pMUKL42ApMBLN/RWSILQ1lCRctBG++8l/RPKp5bs27cqEAu7AHVfDgGE7hAurQAAKP8Azv8OE8Oa/O5xTXgjPjtgO/xvn6Blu6qRs=</latexit><latexit sha1_base64="pvdwzzJMofvCcF9Z7h+R/qHuIko="></latexit><latexit sha1_base64="nF0qEnSfnhgw30LcvsI+5pr/HSo="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit>

g determines dynamics in a self-driven network
• g < 1 à only transient dynamics
• g > 1 à rich, possibly chaotic, dynamics 

Sompolinksy, 1988

We choose g = 1.5

Strong inputs, noise and feedback can all suppress chaos.
e.g. Rajan et al. (2010), or Francesca’s work. Intuition is that more external inputs 
and less recurrent ‘self-talk’ leads to more stable dynamics
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The role of chaos

<latexit sha1_base64="AP2L6+AH1HcU/xT3YtrbM0AgY3g=">AAACAnicbVDJSgNBEO1xjXEb9SReGoPgaehJYpZb0IvHKGaBJIaeTk/SpGehu0cJw+DFX/HiQRGvfoU3/8bOJILbg4LHe1VU1XNCzqRC6MNYWFxaXlnNrGXXNza3ts2d3aYMIkFogwQ8EG0HS8qZTxuKKU7boaDYczhtOeOzqd+6oUKywL9Sk5D2PDz0mcsIVlrqm/tdD6uR48a3yXWccunGl5QkSd/MIatYKpRRHiLrpFCyi1VNyvlqBZWgbaEUOTBHvW++dwcBiTzqK8KxlB0bhaoXY6EY4TTJdiNJQ0zGeEg7mvrYo7IXpy8k8EgrA+gGQpevYKp+n4ixJ+XEc3RneuRvbyr+53Ui5VZ6MfPDSFGfzBa5EYcqgNM84IAJShSfaIKJYPpWSEZYYKJ0atk0hNmn8C/5CqGZt+yShS6KudrpPI4MOACH4BjYoAxq4BzUQQMQcAcewBN4Nu6NR+PFeJ21LhjzmT3wA8bbJwWymH0=</latexit>

wRec

x(t)
<latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="N0Ea0iJAxHAKumLRclElEWJBA9c=">AAAB9HicdVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh0xnbDpFM+A43LjTGrR/jzr+xPEzU6EmanJxzb+7p8WPOlHacDyuzsrq2vpHdzG1t7+zu5fcPWipKJKFNEvFI3vpYUc4EbWqmOb2NJcWhz2nbH13O/PaYSsUicaMnMfVCPBAsYARrI3ndEOuhH6T306I+7eULjl2uOqjmQseuVEo1hAxxK2fIPYfIduYogCUavfx7tx+RJKRCE46V6iAn1l6KpWaE02mumygaYzLCA9oxVOCQKi+dh57CE6P0YRBJ84SGc/X7RopDpSahbyZnIdVvbyb+5XUSHVS9lIk40VSQxaEg4VBHcNYA7DNJieYTQzCRzGSFZIglJtr0lDMlfP0U/k9aJRs5NrouF+oXyzqy4AgcgyJAwAV1cAUaoAkIuAMP4Ak8W2Pr0XqxXhejGWu5cwh+wHr7BBmeklA=</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit><latexit sha1_base64="oMhEsrsP35GpbW0aeGAmXB8m1Bo=">AAAB9HicbVDLTgIxFO3gC/GFunTTSExwM5kiOLAjunGJiYAJTEindKCh87DtEMmE73DjQmPc+jHu/Bs7Aya+TtLk5Jx7c0+PG3EmlWV9GLmV1bX1jfxmYWt7Z3evuH/QkWEsCG2TkIfi1sWSchbQtmKK09tIUOy7nHbdyWXqd6dUSBYGN2oWUcfHo4B5jGClJafvYzV2veR+Xlang2LJMqt1CzVsaJm1WqWBkCZ27QzZ5xCZVoYSWKI1KL73hyGJfRoowrGUPWRFykmwUIxwOi/0Y0kjTCZ4RHuaBtin0kmy0HN4opUh9EKhX6Bgpn7fSLAv5cx39WQaUv72UvE/rxcrr+4kLIhiRQOyOOTFHKoQpg3AIROUKD7TBBPBdFZIxlhgonRPhayExU/hX/JVQqdiIstE19VS82JZRx4cgWNQBgjYoAmuQAu0AQF34AE8gWdjajwaL8brYjRnLHcOwQ8Yb58YSJJN</latexit>

WRec
ij ⇠ N (0,

gp
N

)
<latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="lrvtb/TBXnanJfeGmhLkqCN+ZNU=">AAACI3icbZBLSwMxFIXv+Ky1anXrJliEClJm3OhSEMGVVLEP6NSSSTNtbOZhkhFKyC9y41/RhaAi/hXTaRdavRA4nJNwc74g5Uwq131zFhaXlldWC2vF9dLG5lZ5u9SUSSYIbZCEJ6IdYEk5i2lDMcVpOxUURwGnrWB0NslbD1RIlsQ3apzSboQHMQsZwcpavfK5H2E1DELdMrc61zLU15QY09PsziBfsgjlPsFcX5qqe+iHAhM9MNqX90JZzxz0yhW35uaD/gpvJiowm3qv/OL3E5JFNFaEYyk7npuqrsZCMcKpKfqZpCkmIzygHStjHFHZ1Xldg/at00dhIuyJFcrdny80jqQcR4G9mReazybmf1knU+FJV7M4zRSNyXRRmHGkEjRhh/pMUKL42ApMBLN/RWSILQ1lCRctBG++8l/RPKp5bs27cqEAu7AHVfDgGE7hAurQAAKP8Azv8OE8Oa/O5xTXgjPjtgO/xvn6Blu6qRs=</latexit><latexit sha1_base64="pvdwzzJMofvCcF9Z7h+R/qHuIko="></latexit><latexit sha1_base64="nF0qEnSfnhgw30LcvsI+5pr/HSo="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="X3GKj8J+l8wO9QjLft6as+2KaW4="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit><latexit sha1_base64="eTXvkeRzCRxSbyrqTZa0KMmL+bM="></latexit>

g determines dynamics in a self-driven network
• g < 1 à only transient dynamics
• g > 1 à rich, possibly chaotic, dynamics 

Sompolinksy, 1988

We choose g = 1.5

e.g. Rajan et al. (2010), or Francesca’s work. Intuition is that more external inputs 
and less recurrent ‘self-talk’ leads to more stable dynamics

Strong inputs, noise and feedback can all suppress chaos.

wFB
<latexit sha1_base64="Ptt0WvjdpEGAsPv0aL3Whw38USA=">AAACAXicdVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WkFFD1w4nHMv997jhJxJhdCHkVlaXlldy67nNja3tnfM3b2WDCJBaJMEPBAdB0vKmU+biilOO6Gg2HM4bTuTs5nfvqFCssC/UtOQ9j088pnLCFZaGpgHPQ+rsePGt8l1nHLpxuf1JBmYeWRVy2W7WoXIKpUROi1qUrQL1UoJ2hZKkQcLNAbme28YkMijviIcS9m1Uaj6MRaKEU6TXC+SNMRkgke0q6mPPSr7cfpBAo+1MoRuIHT5Cqbq94kYe1JOPUd3pjf+9mbiX143Um6lHzM/jBT1yXyRG3GoAjiLAw6ZoETxqSaYCKZvhWSMBSZKh5bTIXx9Cv8nrYJlI8u+LOVr9UUcWXAIjsAJsEEZ1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b80Yi5l98APG2ycDcJfm</latexit><latexit sha1_base64="Ptt0WvjdpEGAsPv0aL3Whw38USA=">AAACAXicdVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WkFFD1w4nHMv997jhJxJhdCHkVlaXlldy67nNja3tnfM3b2WDCJBaJMEPBAdB0vKmU+biilOO6Gg2HM4bTuTs5nfvqFCssC/UtOQ9j088pnLCFZaGpgHPQ+rsePGt8l1nHLpxuf1JBmYeWRVy2W7WoXIKpUROi1qUrQL1UoJ2hZKkQcLNAbme28YkMijviIcS9m1Uaj6MRaKEU6TXC+SNMRkgke0q6mPPSr7cfpBAo+1MoRuIHT5Cqbq94kYe1JOPUd3pjf+9mbiX143Um6lHzM/jBT1yXyRG3GoAjiLAw6ZoETxqSaYCKZvhWSMBSZKh5bTIXx9Cv8nrYJlI8u+LOVr9UUcWXAIjsAJsEEZ1MAFaIAmIOAOPIAn8GzcG4/Gi/E6b80Yi5l98APG2ycDcJfm</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit><latexit sha1_base64="rv7sHJAbFVC1lTAbzJKgBDSqEJ0=">AAACAXicbVDLSgMxFM3UV62vUTeCm2ARXA2Ztth2VyqIywr2AW0tmTTThmYeJBmlDOPGX3HjQhG3/oU7/8Z0WsHXgQuHc+7l3nuckDOpEPowMkvLK6tr2fXcxubW9o65u9eSQSQIbZKAB6LjYEk582lTMcVpJxQUew6nbWdyNvPbN1RIFvhXahrSvodHPnMZwUpLA/Og52E1dtz4NrmOUy7d+LyeJAMzj6xquWxXqxBZpTJCp0VNinahWilB20Ip8mCBxsB87w0DEnnUV4RjKbs2ClU/xkIxwmmS60WShphM8Ih2NfWxR2U/Tj9I4LFWhtANhC5fwVT9PhFjT8qp5+jO9Mbf3kz8z+tGyq30Y+aHkaI+mS9yIw5VAGdxwCETlCg+1QQTwfStkIyxwETp0HJpCPNP4V/yFUKrYNnIsi9L+Vp9EUcWHIIjcAJsUAY1cAEaoAkIuAMP4Ak8G/fGo/FivM5bM8ZiZh/8gPH2CQIal+M=</latexit>
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Stimulus onset quenches neural variability

Churchland…Sahani et al. (2010)
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Stimulus onset quenches neural variability…but not indiscriminately

Churchland…Sahani et al. (2010)
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Stimulus onset quenches neural variability…but not indiscriminately

Churchland…Sahani et al. (2010)

Plot of neuronal firing rate variance across trials (averaged over neurons)
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Stimulus onset quenches neural variability…but not indiscriminately

Churchland…Sahani et al. (2010)

wFB
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‘Chunking’ suppresses chaos in the internal dynamics

1. A copy network is made 
2. A small perturbation applied 

to all neurons
3. Both networks left to evolve

and magnitude of 
perturbation is tracked

4. This processed is repeated a 
few times 
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‘Chunking’ suppresses chaos in the internal dynamics

Evolution of 
perturbation size:

1. A copy network is made 
2. A small perturbation applied 

to all neurons
3. Both networks left to evolve

and magnitude of 
perturbation is tracked

4. This processed is repeated a 
few times 
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‘Chunking’ suppresses chaos in the internal dynamics

Evolution of 
perturbation size:

1. A copy network is made 
2. A small perturbation applied 

to all neurons
3. Both networks left to evolve

and magnitude of 
perturbation is tracked

4. This processed is repeated a 
few times 
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‘Chunking’ suppresses chaos in the internal dynamics

Evolution of 
perturbation size:

1. A copy network is made 
2. A small perturbation applied 

to all neurons
3. Both networks left to evolve

and magnitude of 
perturbation is tracked

4. This processed is repeated a 
few times 

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="r2IIbSdI3+y9o3gb1mq0krA59jQ=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0RNQch6MVjAuYByRJmJ73JmNkHM7NCWPIFXjwo4tVP8ubfONmsoMaChqKqm+4uLxZcadv+tJaWV1bX1gsbxc2t7Z3d0t5+S0WJZNhkkYhkx6MKBQ+xqbkW2Ikl0sAT2PbGNzO//YBS8Si805MY3YAOQ+5zRrWRGlf9Utmu2BnIInFyUoYc9X7pozeIWBJgqJmgSnUdO9ZuSqXmTOC02EsUxpSN6RC7hoY0QOWm2aFTcmyUAfEjaSrUJFN/TqQ0UGoSeKYzoHqk/noz8T+vm2j/0k15GCcaQzZf5CeC6IjMviYDLpFpMTGEMsnNrYSNqKRMm2yKWQhV26meO2SRfIfQOq04dsVpnJVr13kcBTiEIzgBBy6gBrdQhyYwQHiEZ3ix7q0n69V6m7cuWfnMAfyC9f4FrOmNDA==</latexit><latexit sha1_base64="r2IIbSdI3+y9o3gb1mq0krA59jQ=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0RNQch6MVjAuYByRJmJ73JmNkHM7NCWPIFXjwo4tVP8ubfONmsoMaChqKqm+4uLxZcadv+tJaWV1bX1gsbxc2t7Z3d0t5+S0WJZNhkkYhkx6MKBQ+xqbkW2Ikl0sAT2PbGNzO//YBS8Si805MY3YAOQ+5zRrWRGlf9Utmu2BnIInFyUoYc9X7pozeIWBJgqJmgSnUdO9ZuSqXmTOC02EsUxpSN6RC7hoY0QOWm2aFTcmyUAfEjaSrUJFN/TqQ0UGoSeKYzoHqk/noz8T+vm2j/0k15GCcaQzZf5CeC6IjMviYDLpFpMTGEMsnNrYSNqKRMm2yKWQhV26meO2SRfIfQOq04dsVpnJVr13kcBTiEIzgBBy6gBrdQhyYwQHiEZ3ix7q0n69V6m7cuWfnMAfyC9f4FrOmNDA==</latexit>

Chunks self-stabilise against chaos
The network flip-flops between two states 

OUTSIDE CHUNK
(CHAOTIC STATE)

Trajectory 
destabilized

Low 
feedback

INSIDE CHUNK
(CHAOTIC STATE)

Trajectory 
stabilized

High 
feedback

For an interesting (different) example of dual stable-chaotic networks see Laje and Buonomano (2013)
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Roadmap

1. A reservoir network model for temporal 

structure learning

2. The role of chaos 

3. Experimental results and modelling predictions

4. Conclusions 
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We trained people on a distractor task whilst playing them (secretly 
structured) tone sequences in the background

Dammy et al., Nature, 202X

Predictable tone sequence
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We trained people on a distractor task whilst playing them (secretly 
structured) tone sequences in the background

Dammy et al., Nature, 202X

Pupil diameter shows chunking-like behaviour

Predictable tone sequence
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Occasionally we violated the sequence…

Dammy et al., Nature, 202X

Violated tone sequence
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Occasionally we violated the sequence…

Dammy et al., Nature, 202X

…revealing they “learned” the structure (even though they weren’t instructed to)

Violated tone sequence
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We can simulate a similar experiment on the reservoir model 
Here we assume the  network output is a proxy for pupil diameter 
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We can simulate a similar experiment on the reservoir model 
Here we assume the  network output is a proxy for pupil diameter 
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Hallmarks of recurrent processing imparted on pupil data 
From quite (left) to very (right) dubious

• The effect is tiny. 
• Explained by the chunk self-

stabilizing effect?
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~0.2σ
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Hallmarks of recurrent processing imparted on pupil data 
From quite (left) to very (right) dubious

• The effect is tiny. 
• Explained by the chunk self-

stabilizing effect?

Pupil variance decreases
sharply after stimulus 
onset 

‘Late’ perturbations have 
longer effect as self-
stabilizing effect is turned 
off 

Pu
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m
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~0.2σ
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e
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Roadmap

1. A reservoir network model for temporal 
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2. The role of chaos 

3. Experimental results and modelling predictions

4. Conclusions 
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Conclusions 
• Reservoir nets have architectural parallels to the 

brain (particularly cortex)
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Conclusions 
• Reservoir nets have architectural parallels to the 

brain (particularly cortex)

• Can explain  basic temporal structure processing 
requiring short memory (~100x neuronal 
timescale)

• Representational similarity to cortex

• The network embraces chaos, dynamically 
suppressing it with feedback when needed.

• Hallmarks of recurrent processing are 
compatible with experimental data 

19
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Future Directions 

• Other architectures
• Spiking?
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Future Directions 

• Other architectures
• Spiking?

• Other learning rules 
• Minimize information loss e.g. Asabuki et al. (2019)  

• BPTT

• Compare to neuronal data (@Dammy?)

20

Beautiful spike data di Elena 
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• Tomoki Fukai
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