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Input-output mapping

Simplest model of learning: input-output mapping
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Input-output mapping

How can we learn input-output associations?


We know how to store (key, value) pairs on a computer
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Input-output mapping
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But location-based memory is brittle
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Pattern Associator
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Fully connected

Content-addressable memory: keys directly “produce” values without location lookup


Desirable properties
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Matrix Representation
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How do we learn the weights?
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How do we learn the weights?
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Learning rules:


1. Hebb’s rule

2. Delta rule



Hebb’s Rule

• “Neurons that fire together wire together”



Hebb’s Rule

• “Neurons that fire together wire together”
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Hebb’s Rule

• “Neurons that fire together wire together”
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VT
<latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="rfW2d9ueCffGY96RplHh43HeI48=">AAAB53icbVBNT8JAFHzFL0RU9OplIzHxRFov6s3Ei0dMKJDQSrbLK2zYbpvdrQlp+BtePKjxH3nz37gFDgpOsslk5r282YkywbVx3W+nsrW9s7tX3a8d1A+Pjhsn9a5Oc8XQZ6lIVT+iGgWX6BtuBPYzhTSJBPai6X3p955RaZ7KjpllGCZ0LHnMGTVWCoKEmkkUF935U2fYaLotdwGySbwVacIK7WHjKxilLE9QGiao1gPPzUxYUGU4EzivBbnGjLIpHePAUkkT1GGxyDwnF1YZkThV9klDFurvjYImWs+SyE6WGfW6V4r/eYPcxDdhwWWWG5RseSjOBTEpKQsgI66QGTGzhDLFbVbCJlRRZmxNNVuCt/7lTeJftW5b3qMLVTiDc7gED67hDh6gDT4wyOAF3uDdyZ1X52PZVsVZ1XYKf+B8/gBOw5A3</latexit><latexit sha1_base64="rfW2d9ueCffGY96RplHh43HeI48=">AAAB53icbVBNT8JAFHzFL0RU9OplIzHxRFov6s3Ei0dMKJDQSrbLK2zYbpvdrQlp+BtePKjxH3nz37gFDgpOsslk5r282YkywbVx3W+nsrW9s7tX3a8d1A+Pjhsn9a5Oc8XQZ6lIVT+iGgWX6BtuBPYzhTSJBPai6X3p955RaZ7KjpllGCZ0LHnMGTVWCoKEmkkUF935U2fYaLotdwGySbwVacIK7WHjKxilLE9QGiao1gPPzUxYUGU4EzivBbnGjLIpHePAUkkT1GGxyDwnF1YZkThV9klDFurvjYImWs+SyE6WGfW6V4r/eYPcxDdhwWWWG5RseSjOBTEpKQsgI66QGTGzhDLFbVbCJlRRZmxNNVuCt/7lTeJftW5b3qMLVTiDc7gED67hDh6gDT4wyOAF3uDdyZ1X52PZVsVZ1XYKf+B8/gBOw5A3</latexit><latexit sha1_base64="VjhPYQHbDsrJV41hy4a8XA43KGc=">AAAB8nicbVA9T8MwFHzhs5SvAiOLRYXEVCUswFbBwlikpq3UhMpxndaq41i2g1RF/RssDIBY+TVs/BucNgO0nGTpdPee3vkiyZk2rvvtrK1vbG5tV3aqu3v7B4e1o+OOTjNFqE9SnqpehDXlTFDfMMNpTyqKk4jTbjS5K/zuE1WapaJtppKGCR4JFjOCjZWCIMFmHMV5Z/bYHtTqbsOdA60SryR1KNEa1L6CYUqyhApDONa677nShDlWhhFOZ9Ug01RiMsEj2rdU4ITqMJ9nnqFzqwxRnCr7hEFz9fdGjhOtp0lkJ4uMetkrxP+8fmbi6zBnQmaGCrI4FGccmRQVBaAhU5QYPrUEE8VsVkTGWGFibE1VW4K3/OVV4l82bhreg1tv3pZtVOAUzuACPLiCJtxDC3wgIOEZXuHNyZwX5935WIyuOeXOCfyB8/kDkq+RkA==</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit>



Hebb’s Rule
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1 1 1 -1
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1 -1 -1

-1 -1 1

-1 -1 -1
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targets

UVT
<latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="Aki4TE94wdPdfm5dVoq+MnwQ6Kk=">AAAB9HicbZBPS8MwGMbf+nfOqdWLBy/BIXgarRf1JnjxOGHdBlsdaZZuYWlSklQYpRe/ihcPKn4Wb34b022Cbj4Q+PE8CXnfJ0o508bzvpy19Y3Nre3KTnW3trd/4B7W2lpmitCASC5VN8KaciZoYJjhtJsqipOI0040uS3zziNVmknRMtOUhgkeCRYzgo21Bu5xP8FmHMV5UKAfbBcPrYFb9xreTGgV/AXUYaHmwP3sDyXJEioM4Vjrnu+lJsyxMoxwWlT7maYpJhM8oj2LAidUh/lsgQKdWWeIYqnsEQbN3N8vcpxoPU0ie7OcUS9npflf1stMfBXmTKSZoYLMP4ozjoxEZRtoyBQlhk8tYKKYnRWRMVaYGNtZ1ZbgL6+8CsFF47rh33tQgRM4hXPw4RJu4A6aEACBAp7hFd6cJ+fFeZ+3teYsajuCP3I+vgHaApUE</latexit><latexit sha1_base64="Aki4TE94wdPdfm5dVoq+MnwQ6Kk=">AAAB9HicbZBPS8MwGMbf+nfOqdWLBy/BIXgarRf1JnjxOGHdBlsdaZZuYWlSklQYpRe/ihcPKn4Wb34b022Cbj4Q+PE8CXnfJ0o508bzvpy19Y3Nre3KTnW3trd/4B7W2lpmitCASC5VN8KaciZoYJjhtJsqipOI0040uS3zziNVmknRMtOUhgkeCRYzgo21Bu5xP8FmHMV5UKAfbBcPrYFb9xreTGgV/AXUYaHmwP3sDyXJEioM4Vjrnu+lJsyxMoxwWlT7maYpJhM8oj2LAidUh/lsgQKdWWeIYqnsEQbN3N8vcpxoPU0ie7OcUS9npflf1stMfBXmTKSZoYLMP4ozjoxEZRtoyBQlhk8tYKKYnRWRMVaYGNtZ1ZbgL6+8CsFF47rh33tQgRM4hXPw4RJu4A6aEACBAp7hFd6cJ+fFeZ+3teYsajuCP3I+vgHaApUE</latexit><latexit sha1_base64="x8OJG2xLdP4y5Z+i21CcXd1s07Y=">AAAB/3icbZC9TsMwFIVvyl8pfwEGBhaLCompSliArYKFsUhNW6ktleM6rVXHiWwHqYqy8CosDIBYeQ023ganDRK0HMnSp3Pvle89fsyZ0o7zZZVWVtfWN8qbla3tnd09e/+gpaJEEuqRiEey42NFORPU00xz2oklxaHPaduf3OT19gOVikWiqacx7Yd4JFjACNbGGthHvRDrsR+kXoZ+sJXdNwd21ak5M6FlcAuoQqHGwP7sDSOShFRowrFSXdeJdT/FUjPCaVbpJYrGmEzwiHYNChxS1U9nB2To1DhDFETSPKHRzP09keJQqWnom858R7VYy83/at1EB5f9lIk40VSQ+UdBwpGOUJ4GGjJJieZTA5hIZnZFZIwlJtpkVjEhuIsnL4N3XruquXdOtX5dpFGGYziBM3DhAupwCw3wgEAGT/ACr9aj9Wy9We/z1pJVzBzCH1kf31EFlmo=</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit>

Storing multiple 
memories

U
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VT
<latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="rfW2d9ueCffGY96RplHh43HeI48=">AAAB53icbVBNT8JAFHzFL0RU9OplIzHxRFov6s3Ei0dMKJDQSrbLK2zYbpvdrQlp+BtePKjxH3nz37gFDgpOsslk5r282YkywbVx3W+nsrW9s7tX3a8d1A+Pjhsn9a5Oc8XQZ6lIVT+iGgWX6BtuBPYzhTSJBPai6X3p955RaZ7KjpllGCZ0LHnMGTVWCoKEmkkUF935U2fYaLotdwGySbwVacIK7WHjKxilLE9QGiao1gPPzUxYUGU4EzivBbnGjLIpHePAUkkT1GGxyDwnF1YZkThV9klDFurvjYImWs+SyE6WGfW6V4r/eYPcxDdhwWWWG5RseSjOBTEpKQsgI66QGTGzhDLFbVbCJlRRZmxNNVuCt/7lTeJftW5b3qMLVTiDc7gED67hDh6gDT4wyOAF3uDdyZ1X52PZVsVZ1XYKf+B8/gBOw5A3</latexit><latexit sha1_base64="rfW2d9ueCffGY96RplHh43HeI48=">AAAB53icbVBNT8JAFHzFL0RU9OplIzHxRFov6s3Ei0dMKJDQSrbLK2zYbpvdrQlp+BtePKjxH3nz37gFDgpOsslk5r282YkywbVx3W+nsrW9s7tX3a8d1A+Pjhsn9a5Oc8XQZ6lIVT+iGgWX6BtuBPYzhTSJBPai6X3p955RaZ7KjpllGCZ0LHnMGTVWCoKEmkkUF935U2fYaLotdwGySbwVacIK7WHjKxilLE9QGiao1gPPzUxYUGU4EzivBbnGjLIpHePAUkkT1GGxyDwnF1YZkThV9klDFurvjYImWs+SyE6WGfW6V4r/eYPcxDdhwWWWG5RseSjOBTEpKQsgI66QGTGzhDLFbVbCJlRRZmxNNVuCt/7lTeJftW5b3qMLVTiDc7gED67hDh6gDT4wyOAF3uDdyZ1X52PZVsVZ1XYKf+B8/gBOw5A3</latexit><latexit sha1_base64="VjhPYQHbDsrJV41hy4a8XA43KGc=">AAAB8nicbVA9T8MwFHzhs5SvAiOLRYXEVCUswFbBwlikpq3UhMpxndaq41i2g1RF/RssDIBY+TVs/BucNgO0nGTpdPee3vkiyZk2rvvtrK1vbG5tV3aqu3v7B4e1o+OOTjNFqE9SnqpehDXlTFDfMMNpTyqKk4jTbjS5K/zuE1WapaJtppKGCR4JFjOCjZWCIMFmHMV5Z/bYHtTqbsOdA60SryR1KNEa1L6CYUqyhApDONa677nShDlWhhFOZ9Ug01RiMsEj2rdU4ITqMJ9nnqFzqwxRnCr7hEFz9fdGjhOtp0lkJ4uMetkrxP+8fmbi6zBnQmaGCrI4FGccmRQVBaAhU5QYPrUEE8VsVkTGWGFibE1VW4K3/OVV4l82bhreg1tv3pZtVOAUzuACPLiCJtxDC3wgIOEZXuHNyZwX5935WIyuOeXOCfyB8/kDkq+RkA==</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit><latexit sha1_base64="WtA5WKeewOTP+G3abtkfJPEHCrw=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoN6KXjxWaNpCE8tmu2mXbjZhdyOU0L/hxYOKV3+NN/+NmzQHbR1YGGbe481OkHCmtG1/W5W19Y3Nrep2bWd3b/+gfnjUVXEqCXVJzGPZD7CinAnqaqY57SeS4ijgtBdM73K/90SlYrHo6FlC/QiPBQsZwdpInhdhPQnCrDt/7AzrDbtpF0CrxClJA0q0h/UvbxSTNKJCE46VGjh2ov0MS80Ip/OalyqaYDLFYzowVOCIKj8rMs/RmVFGKIyleUKjQv29keFIqVkUmMk8o1r2cvE/b5Dq8NrPmEhSTQVZHApTjnSM8gLQiElKNJ8ZgolkJisiEywx0aamminBWf7yKnEvmjdN5+Gy0bot26jCCZzCOThwBS24hza4QCCBZ3iFNyu1Xqx362MxWrHKnWP4A+vzB5PvkZQ=</latexit>



Hebb’s Rule
1 -1 3 -1

-1 -3 1 1

3 1 1 1

1 -1 -1 3

4 4 4 -4

query

1 -1 1 -1

1 1 1 -1

UVT
<latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="Aki4TE94wdPdfm5dVoq+MnwQ6Kk=">AAAB9HicbZBPS8MwGMbf+nfOqdWLBy/BIXgarRf1JnjxOGHdBlsdaZZuYWlSklQYpRe/ihcPKn4Wb34b022Cbj4Q+PE8CXnfJ0o508bzvpy19Y3Nre3KTnW3trd/4B7W2lpmitCASC5VN8KaciZoYJjhtJsqipOI0040uS3zziNVmknRMtOUhgkeCRYzgo21Bu5xP8FmHMV5UKAfbBcPrYFb9xreTGgV/AXUYaHmwP3sDyXJEioM4Vjrnu+lJsyxMoxwWlT7maYpJhM8oj2LAidUh/lsgQKdWWeIYqnsEQbN3N8vcpxoPU0ie7OcUS9npflf1stMfBXmTKSZoYLMP4ozjoxEZRtoyBQlhk8tYKKYnRWRMVaYGNtZ1ZbgL6+8CsFF47rh33tQgRM4hXPw4RJu4A6aEACBAp7hFd6cJ+fFeZ+3teYsajuCP3I+vgHaApUE</latexit><latexit sha1_base64="Aki4TE94wdPdfm5dVoq+MnwQ6Kk=">AAAB9HicbZBPS8MwGMbf+nfOqdWLBy/BIXgarRf1JnjxOGHdBlsdaZZuYWlSklQYpRe/ihcPKn4Wb34b022Cbj4Q+PE8CXnfJ0o508bzvpy19Y3Nre3KTnW3trd/4B7W2lpmitCASC5VN8KaciZoYJjhtJsqipOI0040uS3zziNVmknRMtOUhgkeCRYzgo21Bu5xP8FmHMV5UKAfbBcPrYFb9xreTGgV/AXUYaHmwP3sDyXJEioM4Vjrnu+lJsyxMoxwWlT7maYpJhM8oj2LAidUh/lsgQKdWWeIYqnsEQbN3N8vcpxoPU0ie7OcUS9npflf1stMfBXmTKSZoYLMP4ozjoxEZRtoyBQlhk8tYKKYnRWRMVaYGNtZ1ZbgL6+8CsFF47rh33tQgRM4hXPw4RJu4A6aEACBAp7hFd6cJ+fFeZ+3teYsajuCP3I+vgHaApUE</latexit><latexit sha1_base64="x8OJG2xLdP4y5Z+i21CcXd1s07Y=">AAAB/3icbZC9TsMwFIVvyl8pfwEGBhaLCompSliArYKFsUhNW6ktleM6rVXHiWwHqYqy8CosDIBYeQ023ganDRK0HMnSp3Pvle89fsyZ0o7zZZVWVtfWN8qbla3tnd09e/+gpaJEEuqRiEey42NFORPU00xz2oklxaHPaduf3OT19gOVikWiqacx7Yd4JFjACNbGGthHvRDrsR+kXoZ+sJXdNwd21ak5M6FlcAuoQqHGwP7sDSOShFRowrFSXdeJdT/FUjPCaVbpJYrGmEzwiHYNChxS1U9nB2To1DhDFETSPKHRzP09keJQqWnom858R7VYy83/at1EB5f9lIk40VSQ+UdBwpGOUJ4GGjJJieZTA5hIZnZFZIwlJtpkVjEhuIsnL4N3XruquXdOtX5dpFGGYziBM3DhAupwCw3wgEAGT/ACr9aj9Wy9We/z1pJVzBzCH1kf31EFlmo=</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit>

Retrieval

threshold (clip to -1, 1)
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1 -1 3 -1

-1 -3 1 1

3 1 1 1

1 -1 -1 3

-1 -1 1 -1

-1 1 -1 -1

1 1 1 -1

1 -1 1

1 -1 -1

-1 -1 1

-1 -1 -1
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<latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="Aki4TE94wdPdfm5dVoq+MnwQ6Kk=">AAAB9HicbZBPS8MwGMbf+nfOqdWLBy/BIXgarRf1JnjxOGHdBlsdaZZuYWlSklQYpRe/ihcPKn4Wb34b022Cbj4Q+PE8CXnfJ0o508bzvpy19Y3Nre3KTnW3trd/4B7W2lpmitCASC5VN8KaciZoYJjhtJsqipOI0040uS3zziNVmknRMtOUhgkeCRYzgo21Bu5xP8FmHMV5UKAfbBcPrYFb9xreTGgV/AXUYaHmwP3sDyXJEioM4Vjrnu+lJsyxMoxwWlT7maYpJhM8oj2LAidUh/lsgQKdWWeIYqnsEQbN3N8vcpxoPU0ie7OcUS9npflf1stMfBXmTKSZoYLMP4ozjoxEZRtoyBQlhk8tYKKYnRWRMVaYGNtZ1ZbgL6+8CsFF47rh33tQgRM4hXPw4RJu4A6aEACBAp7hFd6cJ+fFeZ+3teYsajuCP3I+vgHaApUE</latexit><latexit sha1_base64="Aki4TE94wdPdfm5dVoq+MnwQ6Kk=">AAAB9HicbZBPS8MwGMbf+nfOqdWLBy/BIXgarRf1JnjxOGHdBlsdaZZuYWlSklQYpRe/ihcPKn4Wb34b022Cbj4Q+PE8CXnfJ0o508bzvpy19Y3Nre3KTnW3trd/4B7W2lpmitCASC5VN8KaciZoYJjhtJsqipOI0040uS3zziNVmknRMtOUhgkeCRYzgo21Bu5xP8FmHMV5UKAfbBcPrYFb9xreTGgV/AXUYaHmwP3sDyXJEioM4Vjrnu+lJsyxMoxwWlT7maYpJhM8oj2LAidUh/lsgQKdWWeIYqnsEQbN3N8vcpxoPU0ie7OcUS9npflf1stMfBXmTKSZoYLMP4ozjoxEZRtoyBQlhk8tYKKYnRWRMVaYGNtZ1ZbgL6+8CsFF47rh33tQgRM4hXPw4RJu4A6aEACBAp7hFd6cJ+fFeZ+3teYsajuCP3I+vgHaApUE</latexit><latexit sha1_base64="x8OJG2xLdP4y5Z+i21CcXd1s07Y=">AAAB/3icbZC9TsMwFIVvyl8pfwEGBhaLCompSliArYKFsUhNW6ktleM6rVXHiWwHqYqy8CosDIBYeQ023ganDRK0HMnSp3Pvle89fsyZ0o7zZZVWVtfWN8qbla3tnd09e/+gpaJEEuqRiEey42NFORPU00xz2oklxaHPaduf3OT19gOVikWiqacx7Yd4JFjACNbGGthHvRDrsR+kXoZ+sJXdNwd21ak5M6FlcAuoQqHGwP7sDSOShFRowrFSXdeJdT/FUjPCaVbpJYrGmEzwiHYNChxS1U9nB2To1DhDFETSPKHRzP09keJQqWnom858R7VYy83/at1EB5f9lIk40VSQ+UdBwpGOUJ4GGjJJieZTA5hIZnZFZIwlJtpkVjEhuIsnL4N3XruquXdOtX5dpFGGYziBM3DhAupwCw3wgEAGT/ACr9aj9Wy9We/z1pJVzBzCH1kf31EFlmo=</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit><latexit sha1_base64="s7zmxAEukw0MW710kH89+02f004=">AAAB/3icbZDNSsNAFIVv6l+tf1EXLtwMFsFVSURQd0U3Lis0tdDWMplO2qGTSZiZCCVk46u4caHi1tdw59s4aSNo64GBj3PvZe49fsyZ0o7zZZWWlldW18rrlY3Nre0de3evpaJEEuqRiEey7WNFORPU00xz2o4lxaHP6Z0/vs7rdw9UKhaJpp7EtBfioWABI1gbq28fdEOsR36Qehn6wVZ23+zbVafmTIUWwS2gCoUaffuzO4hIElKhCcdKdVwn1r0US80Ip1mlmygaYzLGQ9oxKHBIVS+dHpChY+MMUBBJ84RGU/f3RIpDpSahbzrzHdV8LTf/q3USHVz0UibiRFNBZh8FCUc6QnkaaMAkJZpPDGAimdkVkRGWmGiTWcWE4M6fvAjeae2y5t6eVetXRRplOIQjOAEXzqEON9AADwhk8AQv8Go9Ws/Wm/U+ay1Zxcw+/JH18Q1SRZZu</latexit>

U
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Observe that the input 
patterns here are an 
orthogonal set



Orthogonality 

a ? b () cos(✓ab) = 0 () ha, bi = kakkbkcos(✓ab) = 0

Say we want to query the memory with input u_i: 

So if the inputs are orthogonal, retrieval will be correct up to a positive scale 
factor, which could be corrected by thresholding in our binary case.

 

Hebb’s Rule

uT
i UVT = [hui,u0i, . . . , hui,uii, . . . , hui,uni]VT

= [0, . . . , kuik2, . . . , 0]VT

= kuik2vT
i
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Hebb’s Rule

�wij = ✏aiaj
<latexit sha1_base64="WeFGG7ln2xI83Ii36TJXNU2I9ug=">AAACCHicbVA9SwNBEN2LXzF+nVraLAbBKtyJoBZCUAvLCMYEknDsbSbJJnu7x+6eEo60Nv4VGwsVW3+Cnf/GTXKFJj4YeLw3w8y8MOZMG8/7dnILi0vLK/nVwtr6xuaWu71zp2WiKFSp5FLVQ6KBMwFVwwyHeqyARCGHWji4HPu1e1CaSXFrhjG0ItIVrMMoMVYKXNy8Am4IfghS1h/hc9yEWDMuBSYBs9UP3KJX8ibA88TPSBFlqATuV7MtaRKBMJQTrRu+F5tWSpRhlMOo0Ew0xIQOSBcalgoSgW6lk09G+MAqbdyRypYweKL+nkhJpPUwCm1nRExPz3pj8T+vkZjOaStlIk4MCDpd1Ek4NhKPY8FtpoAaPrSEUMXsrZj2iCLU2PAKNgR/9uV5Uj0qnZX8m+Ni+SJLI4/20D46RD46QWV0jSqoiih6RM/oFb05T86L8+58TFtzTjazi/7A+fwBjZGZLA==</latexit><latexit sha1_base64="WeFGG7ln2xI83Ii36TJXNU2I9ug=">AAACCHicbVA9SwNBEN2LXzF+nVraLAbBKtyJoBZCUAvLCMYEknDsbSbJJnu7x+6eEo60Nv4VGwsVW3+Cnf/GTXKFJj4YeLw3w8y8MOZMG8/7dnILi0vLK/nVwtr6xuaWu71zp2WiKFSp5FLVQ6KBMwFVwwyHeqyARCGHWji4HPu1e1CaSXFrhjG0ItIVrMMoMVYKXNy8Am4IfghS1h/hc9yEWDMuBSYBs9UP3KJX8ibA88TPSBFlqATuV7MtaRKBMJQTrRu+F5tWSpRhlMOo0Ew0xIQOSBcalgoSgW6lk09G+MAqbdyRypYweKL+nkhJpPUwCm1nRExPz3pj8T+vkZjOaStlIk4MCDpd1Ek4NhKPY8FtpoAaPrSEUMXsrZj2iCLU2PAKNgR/9uV5Uj0qnZX8m+Ni+SJLI4/20D46RD46QWV0jSqoiih6RM/oFb05T86L8+58TFtzTjazi/7A+fwBjZGZLA==</latexit><latexit sha1_base64="WeFGG7ln2xI83Ii36TJXNU2I9ug=">AAACCHicbVA9SwNBEN2LXzF+nVraLAbBKtyJoBZCUAvLCMYEknDsbSbJJnu7x+6eEo60Nv4VGwsVW3+Cnf/GTXKFJj4YeLw3w8y8MOZMG8/7dnILi0vLK/nVwtr6xuaWu71zp2WiKFSp5FLVQ6KBMwFVwwyHeqyARCGHWji4HPu1e1CaSXFrhjG0ItIVrMMoMVYKXNy8Am4IfghS1h/hc9yEWDMuBSYBs9UP3KJX8ibA88TPSBFlqATuV7MtaRKBMJQTrRu+F5tWSpRhlMOo0Ew0xIQOSBcalgoSgW6lk09G+MAqbdyRypYweKL+nkhJpPUwCm1nRExPz3pj8T+vkZjOaStlIk4MCDpd1Ek4NhKPY8FtpoAaPrSEUMXsrZj2iCLU2PAKNgR/9uV5Uj0qnZX8m+Ni+SJLI4/20D46RD46QWV0jSqoiih6RM/oFb05T86L8+58TFtzTjazi/7A+fwBjZGZLA==</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="//sdlyzVzqTxnNW6G6VYae/CTOI=">AAAB/XicbZDNSgMxFIXv1L9aq45u3QSL4KrMuFEXgqALlxWsLXTKkElv27SZzJBklDJ068ZXceNCxddw59uY/iy09cCFj3MSknuiVHBtPO/bKaysrq1vFDdLW+XtnV13r3yvk0wxrLNEJKoZUY2CS6wbbgQ2U4U0jgQ2ouHVJG88oNI8kXdmlGI7pj3Ju5xRY63QJcE1CkPJY5jzwZhckABTzUUiCQ25nUHoVryqNxVZBn8OFZirFrpfQSdhWYzSMEG1bvleato5VYYzgeNSkGlMKRvSHrYsShqjbufTTcbkyDod0k2UHWnI1P19I6ex1qM4sidjavp6MZuY/2WtzHTP2jmXaWZQstlD3UwQk5BJLaTDFTIjRhYoU9z+lbA+VZQZW17JluAvrrwM9ZPqedW/9aAIB3AIx+DDKVzCDdSgDgye4AXe4N15dl6dj1lbBWde2z78kfP5A/jCl7k=</latexit><latexit sha1_base64="//sdlyzVzqTxnNW6G6VYae/CTOI=">AAAB/XicbZDNSgMxFIXv1L9aq45u3QSL4KrMuFEXgqALlxWsLXTKkElv27SZzJBklDJ068ZXceNCxddw59uY/iy09cCFj3MSknuiVHBtPO/bKaysrq1vFDdLW+XtnV13r3yvk0wxrLNEJKoZUY2CS6wbbgQ2U4U0jgQ2ouHVJG88oNI8kXdmlGI7pj3Ju5xRY63QJcE1CkPJY5jzwZhckABTzUUiCQ25nUHoVryqNxVZBn8OFZirFrpfQSdhWYzSMEG1bvleato5VYYzgeNSkGlMKRvSHrYsShqjbufTTcbkyDod0k2UHWnI1P19I6ex1qM4sidjavp6MZuY/2WtzHTP2jmXaWZQstlD3UwQk5BJLaTDFTIjRhYoU9z+lbA+VZQZW17JluAvrrwM9ZPqedW/9aAIB3AIx+DDKVzCDdSgDgye4AXe4N15dl6dj1lbBWde2z78kfP5A/jCl7k=</latexit><latexit sha1_base64="rkBTLsV6d+JHupABvnuSFwEv2Ok=">AAACCHicbVA9T8MwEHX4LOUrwMhiUSExVQkLMCBVwMBYJEIrtVHkuJfWreNEtgOqoq4s/BUWBkCs/AQ2/g1umwFannTS03t3ursXppwp7Tjf1sLi0vLKammtvL6xubVt7+zeqSSTFDya8EQ2Q6KAMwGeZppDM5VA4pBDIxxcjv3GPUjFEnGrhyn4MekKFjFKtJECG7evgGuCH4Kc9Uf4HLchVYwnApOAmeoHdsWpOhPgeeIWpIIK1AP7q91JaBaD0JQTpVquk2o/J1IzymFUbmcKUkIHpAstQwWJQfn55JMRPjRKB0eJNCU0nqi/J3ISKzWMQ9MZE91Ts95Y/M9rZTo69XMm0kyDoNNFUcaxTvA4FtxhEqjmQ0MIlczcimmPSEK1Ca9sQnBnX54n3nH1rOreOJXaRZFGCe2jA3SEXHSCauga1ZGHKHpEz+gVvVlP1ov1bn1MWxesYmYP/YH1+QOMUZko</latexit><latexit sha1_base64="WeFGG7ln2xI83Ii36TJXNU2I9ug=">AAACCHicbVA9SwNBEN2LXzF+nVraLAbBKtyJoBZCUAvLCMYEknDsbSbJJnu7x+6eEo60Nv4VGwsVW3+Cnf/GTXKFJj4YeLw3w8y8MOZMG8/7dnILi0vLK/nVwtr6xuaWu71zp2WiKFSp5FLVQ6KBMwFVwwyHeqyARCGHWji4HPu1e1CaSXFrhjG0ItIVrMMoMVYKXNy8Am4IfghS1h/hc9yEWDMuBSYBs9UP3KJX8ibA88TPSBFlqATuV7MtaRKBMJQTrRu+F5tWSpRhlMOo0Ew0xIQOSBcalgoSgW6lk09G+MAqbdyRypYweKL+nkhJpPUwCm1nRExPz3pj8T+vkZjOaStlIk4MCDpd1Ek4NhKPY8FtpoAaPrSEUMXsrZj2iCLU2PAKNgR/9uV5Uj0qnZX8m+Ni+SJLI4/20D46RD46QWV0jSqoiih6RM/oFb05T86L8+58TFtzTjazi/7A+fwBjZGZLA==</latexit><latexit sha1_base64="WeFGG7ln2xI83Ii36TJXNU2I9ug=">AAACCHicbVA9SwNBEN2LXzF+nVraLAbBKtyJoBZCUAvLCMYEknDsbSbJJnu7x+6eEo60Nv4VGwsVW3+Cnf/GTXKFJj4YeLw3w8y8MOZMG8/7dnILi0vLK/nVwtr6xuaWu71zp2WiKFSp5FLVQ6KBMwFVwwyHeqyARCGHWji4HPu1e1CaSXFrhjG0ItIVrMMoMVYKXNy8Am4IfghS1h/hc9yEWDMuBSYBs9UP3KJX8ibA88TPSBFlqATuV7MtaRKBMJQTrRu+F5tWSpRhlMOo0Ew0xIQOSBcalgoSgW6lk09G+MAqbdyRypYweKL+nkhJpPUwCm1nRExPz3pj8T+vkZjOaStlIk4MCDpd1Ek4NhKPY8FtpoAaPrSEUMXsrZj2iCLU2PAKNgR/9uV5Uj0qnZX8m+Ni+SJLI4/20D46RD46QWV0jSqoiih6RM/oFb05T86L8+58TFtzTjazi/7A+fwBjZGZLA==</latexit><latexit sha1_base64="WeFGG7ln2xI83Ii36TJXNU2I9ug=">AAACCHicbVA9SwNBEN2LXzF+nVraLAbBKtyJoBZCUAvLCMYEknDsbSbJJnu7x+6eEo60Nv4VGwsVW3+Cnf/GTXKFJj4YeLw3w8y8MOZMG8/7dnILi0vLK/nVwtr6xuaWu71zp2WiKFSp5FLVQ6KBMwFVwwyHeqyARCGHWji4HPu1e1CaSXFrhjG0ItIVrMMoMVYKXNy8Am4IfghS1h/hc9yEWDMuBSYBs9UP3KJX8ibA88TPSBFlqATuV7MtaRKBMJQTrRu+F5tWSpRhlMOo0Ew0xIQOSBcalgoSgW6lk09G+MAqbdyRypYweKL+nkhJpPUwCm1nRExPz3pj8T+vkZjOaStlIk4MCDpd1Ek4NhKPY8FtpoAaPrSEUMXsrZj2iCLU2PAKNgR/9uV5Uj0qnZX8m+Ni+SJLI4/20D46RD46QWV0jSqoiih6RM/oFb05T86L8+58TFtzTjazi/7A+fwBjZGZLA==</latexit><latexit sha1_base64="WeFGG7ln2xI83Ii36TJXNU2I9ug=">AAACCHicbVA9SwNBEN2LXzF+nVraLAbBKtyJoBZCUAvLCMYEknDsbSbJJnu7x+6eEo60Nv4VGwsVW3+Cnf/GTXKFJj4YeLw3w8y8MOZMG8/7dnILi0vLK/nVwtr6xuaWu71zp2WiKFSp5FLVQ6KBMwFVwwyHeqyARCGHWji4HPu1e1CaSXFrhjG0ItIVrMMoMVYKXNy8Am4IfghS1h/hc9yEWDMuBSYBs9UP3KJX8ibA88TPSBFlqATuV7MtaRKBMJQTrRu+F5tWSpRhlMOo0Ew0xIQOSBcalgoSgW6lk09G+MAqbdyRypYweKL+nkhJpPUwCm1nRExPz3pj8T+vkZjOaStlIk4MCDpd1Ek4NhKPY8FtpoAaPrSEUMXsrZj2iCLU2PAKNgR/9uV5Uj0qnZX8m+Ni+SJLI4/20D46RD46QWV0jSqoiih6RM/oFb05T86L8+58TFtzTjazi/7A+fwBjZGZLA==</latexit><latexit sha1_base64="WeFGG7ln2xI83Ii36TJXNU2I9ug=">AAACCHicbVA9SwNBEN2LXzF+nVraLAbBKtyJoBZCUAvLCMYEknDsbSbJJnu7x+6eEo60Nv4VGwsVW3+Cnf/GTXKFJj4YeLw3w8y8MOZMG8/7dnILi0vLK/nVwtr6xuaWu71zp2WiKFSp5FLVQ6KBMwFVwwyHeqyARCGHWji4HPu1e1CaSXFrhjG0ItIVrMMoMVYKXNy8Am4IfghS1h/hc9yEWDMuBSYBs9UP3KJX8ibA88TPSBFlqATuV7MtaRKBMJQTrRu+F5tWSpRhlMOo0Ew0xIQOSBcalgoSgW6lk09G+MAqbdyRypYweKL+nkhJpPUwCm1nRExPz3pj8T+vkZjOaStlIk4MCDpd1Ek4NhKPY8FtpoAaPrSEUMXsrZj2iCLU2PAKNgR/9uV5Uj0qnZX8m+Ni+SJLI4/20D46RD46QWV0jSqoiih6RM/oFb05T86L8+58TFtzTjazi/7A+fwBjZGZLA==</latexit><latexit sha1_base64="WeFGG7ln2xI83Ii36TJXNU2I9ug=">AAACCHicbVA9SwNBEN2LXzF+nVraLAbBKtyJoBZCUAvLCMYEknDsbSbJJnu7x+6eEo60Nv4VGwsVW3+Cnf/GTXKFJj4YeLw3w8y8MOZMG8/7dnILi0vLK/nVwtr6xuaWu71zp2WiKFSp5FLVQ6KBMwFVwwyHeqyARCGHWji4HPu1e1CaSXFrhjG0ItIVrMMoMVYKXNy8Am4IfghS1h/hc9yEWDMuBSYBs9UP3KJX8ibA88TPSBFlqATuV7MtaRKBMJQTrRu+F5tWSpRhlMOo0Ew0xIQOSBcalgoSgW6lk09G+MAqbdyRypYweKL+nkhJpPUwCm1nRExPz3pj8T+vkZjOaStlIk4MCDpd1Ek4NhKPY8FtpoAaPrSEUMXsrZj2iCLU2PAKNgR/9uV5Uj0qnZX8m+Ni+SJLI4/20D46RD46QWV0jSqoiih6RM/oFb05T86L8+58TFtzTjazi/7A+fwBjZGZLA==</latexit>

-1

1aj
<latexit sha1_base64="HebuLXxSc1kJhZsvLVlLZm7ICdk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJPtpl272YTdjVBCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIpynyaiES1QtRMcMl8w41grVQxjEPBmuHweuI3n5jSPJH3ZpSyIMa+5BGnaKx0h93HbqXq1twpyCLxClKFAo1u5avTS2gWM2moQK3bnpuaIEdlOBVsXO5kmqVIh9hnbUslxkwH+fTUMTm2So9EibIlDZmqvydyjLUexaHtjNEM9Lw3Ef/z2pmJLoKcyzQzTNLZoigTxCRk8jfpccWoESNLkCpubyV0gAqpsemUbQje/MuLxD+tXda827Nq/apIowSHcAQn4ME51OEGGuADhT48wyu8OcJ5cd6dj1nrklPMHMAfOJ8/rK2Nlg==</latexit><latexit sha1_base64="HebuLXxSc1kJhZsvLVlLZm7ICdk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJPtpl272YTdjVBCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIpynyaiES1QtRMcMl8w41grVQxjEPBmuHweuI3n5jSPJH3ZpSyIMa+5BGnaKx0h93HbqXq1twpyCLxClKFAo1u5avTS2gWM2moQK3bnpuaIEdlOBVsXO5kmqVIh9hnbUslxkwH+fTUMTm2So9EibIlDZmqvydyjLUexaHtjNEM9Lw3Ef/z2pmJLoKcyzQzTNLZoigTxCRk8jfpccWoESNLkCpubyV0gAqpsemUbQje/MuLxD+tXda827Nq/apIowSHcAQn4ME51OEGGuADhT48wyu8OcJ5cd6dj1nrklPMHMAfOJ8/rK2Nlg==</latexit><latexit sha1_base64="HebuLXxSc1kJhZsvLVlLZm7ICdk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJPtpl272YTdjVBCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIpynyaiES1QtRMcMl8w41grVQxjEPBmuHweuI3n5jSPJH3ZpSyIMa+5BGnaKx0h93HbqXq1twpyCLxClKFAo1u5avTS2gWM2moQK3bnpuaIEdlOBVsXO5kmqVIh9hnbUslxkwH+fTUMTm2So9EibIlDZmqvydyjLUexaHtjNEM9Lw3Ef/z2pmJLoKcyzQzTNLZoigTxCRk8jfpccWoESNLkCpubyV0gAqpsemUbQje/MuLxD+tXda827Nq/apIowSHcAQn4ME51OEGGuADhT48wyu8OcJ5cd6dj1nrklPMHMAfOJ8/rK2Nlg==</latexit><latexit sha1_base64="HebuLXxSc1kJhZsvLVlLZm7ICdk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJPtpl272YTdjVBCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIpynyaiES1QtRMcMl8w41grVQxjEPBmuHweuI3n5jSPJH3ZpSyIMa+5BGnaKx0h93HbqXq1twpyCLxClKFAo1u5avTS2gWM2moQK3bnpuaIEdlOBVsXO5kmqVIh9hnbUslxkwH+fTUMTm2So9EibIlDZmqvydyjLUexaHtjNEM9Lw3Ef/z2pmJLoKcyzQzTNLZoigTxCRk8jfpccWoESNLkCpubyV0gAqpsemUbQje/MuLxD+tXda827Nq/apIowSHcAQn4ME51OEGGuADhT48wyu8OcJ5cd6dj1nrklPMHMAfOJ8/rK2Nlg==</latexit>

ai
<latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="MamT4aXF3xSJkj1cpQzpZ+9SdGc=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVm3Kg7wY3Lio4ttEO5k2ba0ExmSO4IpfQR3LhQ8bHc+TamPwttPRD4OCch9544V9KS7397pY3Nre2d8m5lr7p/cFg7qj7ZrDBchDxTmWnHaIWSWoQkSYl2bgSmsRKteHQ7y1vPwliZ6Uca5yJKcaBlIjmSsx6wJ3u1ut/w52LrECyhDks1e7Wvbj/jRSo0cYXWdgI/p2iChiRXYlrpFlbkyEc4EB2HGlNho8l81Ck7c06fJZlxRxObu79fTDC1dpzG7maKNLSr2cz8L+sUlFxFE6nzgoTmi4+SQjHK2Gxv1pdGcFJjB8iNdLMyPkSDnFw7FVdCsLryOoQXjetGcO9DGU7gFM4hgEu4gTtoQggcBvACb/DuKe/V+1i0VfKWtR3DH3mfP5BVjEE=</latexit><latexit sha1_base64="MamT4aXF3xSJkj1cpQzpZ+9SdGc=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVm3Kg7wY3Lio4ttEO5k2ba0ExmSO4IpfQR3LhQ8bHc+TamPwttPRD4OCch9544V9KS7397pY3Nre2d8m5lr7p/cFg7qj7ZrDBchDxTmWnHaIWSWoQkSYl2bgSmsRKteHQ7y1vPwliZ6Uca5yJKcaBlIjmSsx6wJ3u1ut/w52LrECyhDks1e7Wvbj/jRSo0cYXWdgI/p2iChiRXYlrpFlbkyEc4EB2HGlNho8l81Ck7c06fJZlxRxObu79fTDC1dpzG7maKNLSr2cz8L+sUlFxFE6nzgoTmi4+SQjHK2Gxv1pdGcFJjB8iNdLMyPkSDnFw7FVdCsLryOoQXjetGcO9DGU7gFM4hgEu4gTtoQggcBvACb/DuKe/V+1i0VfKWtR3DH3mfP5BVjEE=</latexit><latexit sha1_base64="PljOmzZJwG6uZ5WJleZFXW2OeVE=">AAAB6XicbVBNT8JAEJ3iF+IX6tHLRmLiibRexBvRi0eMVkigIdtlChu222Z3a0IafoIXD2q8+o+8+W9coAcFXzLJy3szmZkXpoJr47rfTmltfWNzq7xd2dnd2z+oHh496iRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzPz2EyrNE/lgJikGMR1KHnFGjZXuaZ/3qzW37s5BVolXkBoUaPWrX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzNRI8i5TDODki0WRZkgJiGzv8mAK2RGTCyhTHF7K2EjqigzNp2KDcFbfnmV+Bf1q7p359aa10UaZTiBUzgHDy6hCbfQAh8YDOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AqeqNkQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit>

• Incremental version:



• Incremental version:

Hebb’s Rule

�wij = ✏
nX

p=1

aipajp
<latexit sha1_base64="QIZJ4z4FLaqcQkSnmvdYEeTrt5g=">AAACG3icbVBNSwMxEM36WevXqkcvwSJ4KrsqqAdB1IPHClaF7rpk09kam82GJKuUZX+IF/+KFw8qngQP/hvT2oNWHwzzeG+GZF4sOdPG8z6dsfGJyanpykx1dm5+YdFdWj7XWa4oNGnGM3UZEw2cCWgaZjhcSgUkjTlcxN2jvn9xC0qzTJyZnoQwJR3BEkaJsVLkbgXHwA3Bd1HBbkq8jwOQmvFM4EDnaVTIfb+8EphYW5b9diPLyK15dW8A/Jf4Q1JDQzQi9z1oZzRPQRjKidYt35MmLIgyjHIoq0GuQRLaJR1oWSpICjosBseVeN0qbZxkypYweKD+3ChIqnUvje1kSsy1HvX64n9eKzfJblgwIXMDgn4/lOQcmwz3k8JtpoAa3rOEUMXsXzG9JopQY/Os2hD80ZP/kuZmfa/un27XDg6HaVTQKlpDG8hHO+gAnaAGaiKK7tEjekYvzoPz5Lw6b9+jY85wZwX9gvPxBf10oYw=</latexit><latexit sha1_base64="QIZJ4z4FLaqcQkSnmvdYEeTrt5g=">AAACG3icbVBNSwMxEM36WevXqkcvwSJ4KrsqqAdB1IPHClaF7rpk09kam82GJKuUZX+IF/+KFw8qngQP/hvT2oNWHwzzeG+GZF4sOdPG8z6dsfGJyanpykx1dm5+YdFdWj7XWa4oNGnGM3UZEw2cCWgaZjhcSgUkjTlcxN2jvn9xC0qzTJyZnoQwJR3BEkaJsVLkbgXHwA3Bd1HBbkq8jwOQmvFM4EDnaVTIfb+8EphYW5b9diPLyK15dW8A/Jf4Q1JDQzQi9z1oZzRPQRjKidYt35MmLIgyjHIoq0GuQRLaJR1oWSpICjosBseVeN0qbZxkypYweKD+3ChIqnUvje1kSsy1HvX64n9eKzfJblgwIXMDgn4/lOQcmwz3k8JtpoAa3rOEUMXsXzG9JopQY/Os2hD80ZP/kuZmfa/un27XDg6HaVTQKlpDG8hHO+gAnaAGaiKK7tEjekYvzoPz5Lw6b9+jY85wZwX9gvPxBf10oYw=</latexit><latexit sha1_base64="QIZJ4z4FLaqcQkSnmvdYEeTrt5g=">AAACG3icbVBNSwMxEM36WevXqkcvwSJ4KrsqqAdB1IPHClaF7rpk09kam82GJKuUZX+IF/+KFw8qngQP/hvT2oNWHwzzeG+GZF4sOdPG8z6dsfGJyanpykx1dm5+YdFdWj7XWa4oNGnGM3UZEw2cCWgaZjhcSgUkjTlcxN2jvn9xC0qzTJyZnoQwJR3BEkaJsVLkbgXHwA3Bd1HBbkq8jwOQmvFM4EDnaVTIfb+8EphYW5b9diPLyK15dW8A/Jf4Q1JDQzQi9z1oZzRPQRjKidYt35MmLIgyjHIoq0GuQRLaJR1oWSpICjosBseVeN0qbZxkypYweKD+3ChIqnUvje1kSsy1HvX64n9eKzfJblgwIXMDgn4/lOQcmwz3k8JtpoAa3rOEUMXsXzG9JopQY/Os2hD80ZP/kuZmfa/un27XDg6HaVTQKlpDG8hHO+gAnaAGaiKK7tEjekYvzoPz5Lw6b9+jY85wZwX9gvPxBf10oYw=</latexit><latexit sha1_base64="QIZJ4z4FLaqcQkSnmvdYEeTrt5g=">AAACG3icbVBNSwMxEM36WevXqkcvwSJ4KrsqqAdB1IPHClaF7rpk09kam82GJKuUZX+IF/+KFw8qngQP/hvT2oNWHwzzeG+GZF4sOdPG8z6dsfGJyanpykx1dm5+YdFdWj7XWa4oNGnGM3UZEw2cCWgaZjhcSgUkjTlcxN2jvn9xC0qzTJyZnoQwJR3BEkaJsVLkbgXHwA3Bd1HBbkq8jwOQmvFM4EDnaVTIfb+8EphYW5b9diPLyK15dW8A/Jf4Q1JDQzQi9z1oZzRPQRjKidYt35MmLIgyjHIoq0GuQRLaJR1oWSpICjosBseVeN0qbZxkypYweKD+3ChIqnUvje1kSsy1HvX64n9eKzfJblgwIXMDgn4/lOQcmwz3k8JtpoAa3rOEUMXsXzG9JopQY/Os2hD80ZP/kuZmfa/un27XDg6HaVTQKlpDG8hHO+gAnaAGaiKK7tEjekYvzoPz5Lw6b9+jY85wZwX9gvPxBf10oYw=</latexit>

aj
<latexit sha1_base64="HebuLXxSc1kJhZsvLVlLZm7ICdk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJPtpl272YTdjVBCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIpynyaiES1QtRMcMl8w41grVQxjEPBmuHweuI3n5jSPJH3ZpSyIMa+5BGnaKx0h93HbqXq1twpyCLxClKFAo1u5avTS2gWM2moQK3bnpuaIEdlOBVsXO5kmqVIh9hnbUslxkwH+fTUMTm2So9EibIlDZmqvydyjLUexaHtjNEM9Lw3Ef/z2pmJLoKcyzQzTNLZoigTxCRk8jfpccWoESNLkCpubyV0gAqpsemUbQje/MuLxD+tXda827Nq/apIowSHcAQn4ME51OEGGuADhT48wyu8OcJ5cd6dj1nrklPMHMAfOJ8/rK2Nlg==</latexit><latexit sha1_base64="HebuLXxSc1kJhZsvLVlLZm7ICdk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJPtpl272YTdjVBCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIpynyaiES1QtRMcMl8w41grVQxjEPBmuHweuI3n5jSPJH3ZpSyIMa+5BGnaKx0h93HbqXq1twpyCLxClKFAo1u5avTS2gWM2moQK3bnpuaIEdlOBVsXO5kmqVIh9hnbUslxkwH+fTUMTm2So9EibIlDZmqvydyjLUexaHtjNEM9Lw3Ef/z2pmJLoKcyzQzTNLZoigTxCRk8jfpccWoESNLkCpubyV0gAqpsemUbQje/MuLxD+tXda827Nq/apIowSHcAQn4ME51OEGGuADhT48wyu8OcJ5cd6dj1nrklPMHMAfOJ8/rK2Nlg==</latexit><latexit sha1_base64="HebuLXxSc1kJhZsvLVlLZm7ICdk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJPtpl272YTdjVBCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIpynyaiES1QtRMcMl8w41grVQxjEPBmuHweuI3n5jSPJH3ZpSyIMa+5BGnaKx0h93HbqXq1twpyCLxClKFAo1u5avTS2gWM2moQK3bnpuaIEdlOBVsXO5kmqVIh9hnbUslxkwH+fTUMTm2So9EibIlDZmqvydyjLUexaHtjNEM9Lw3Ef/z2pmJLoKcyzQzTNLZoigTxCRk8jfpccWoESNLkCpubyV0gAqpsemUbQje/MuLxD+tXda827Nq/apIowSHcAQn4ME51OEGGuADhT48wyu8OcJ5cd6dj1nrklPMHMAfOJ8/rK2Nlg==</latexit><latexit sha1_base64="HebuLXxSc1kJhZsvLVlLZm7ICdk=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWNFYwttKJPtpl272YTdjVBCf4IXDype/Ufe/Ddu2xy09cHA470ZZuaFqeDauO63s7S8srq2Xtoob25t7+xW9vYfdJIpynyaiES1QtRMcMl8w41grVQxjEPBmuHweuI3n5jSPJH3ZpSyIMa+5BGnaKx0h93HbqXq1twpyCLxClKFAo1u5avTS2gWM2moQK3bnpuaIEdlOBVsXO5kmqVIh9hnbUslxkwH+fTUMTm2So9EibIlDZmqvydyjLUexaHtjNEM9Lw3Ef/z2pmJLoKcyzQzTNLZoigTxCRk8jfpccWoESNLkCpubyV0gAqpsemUbQje/MuLxD+tXda827Nq/apIowSHcAQn4ME51OEGGuADhT48wyu8OcJ5cd6dj1nrklPMHMAfOJ8/rK2Nlg==</latexit>

ai
<latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="MamT4aXF3xSJkj1cpQzpZ+9SdGc=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVm3Kg7wY3Lio4ttEO5k2ba0ExmSO4IpfQR3LhQ8bHc+TamPwttPRD4OCch9544V9KS7397pY3Nre2d8m5lr7p/cFg7qj7ZrDBchDxTmWnHaIWSWoQkSYl2bgSmsRKteHQ7y1vPwliZ6Uca5yJKcaBlIjmSsx6wJ3u1ut/w52LrECyhDks1e7Wvbj/jRSo0cYXWdgI/p2iChiRXYlrpFlbkyEc4EB2HGlNho8l81Ck7c06fJZlxRxObu79fTDC1dpzG7maKNLSr2cz8L+sUlFxFE6nzgoTmi4+SQjHK2Gxv1pdGcFJjB8iNdLMyPkSDnFw7FVdCsLryOoQXjetGcO9DGU7gFM4hgEu4gTtoQggcBvACb/DuKe/V+1i0VfKWtR3DH3mfP5BVjEE=</latexit><latexit sha1_base64="MamT4aXF3xSJkj1cpQzpZ+9SdGc=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVm3Kg7wY3Lio4ttEO5k2ba0ExmSO4IpfQR3LhQ8bHc+TamPwttPRD4OCch9544V9KS7397pY3Nre2d8m5lr7p/cFg7qj7ZrDBchDxTmWnHaIWSWoQkSYl2bgSmsRKteHQ7y1vPwliZ6Uca5yJKcaBlIjmSsx6wJ3u1ut/w52LrECyhDks1e7Wvbj/jRSo0cYXWdgI/p2iChiRXYlrpFlbkyEc4EB2HGlNho8l81Ck7c06fJZlxRxObu79fTDC1dpzG7maKNLSr2cz8L+sUlFxFE6nzgoTmi4+SQjHK2Gxv1pdGcFJjB8iNdLMyPkSDnFw7FVdCsLryOoQXjetGcO9DGU7gFM4hgEu4gTtoQggcBvACb/DuKe/V+1i0VfKWtR3DH3mfP5BVjEE=</latexit><latexit sha1_base64="PljOmzZJwG6uZ5WJleZFXW2OeVE=">AAAB6XicbVBNT8JAEJ3iF+IX6tHLRmLiibRexBvRi0eMVkigIdtlChu222Z3a0IafoIXD2q8+o+8+W9coAcFXzLJy3szmZkXpoJr47rfTmltfWNzq7xd2dnd2z+oHh496iRTDH2WiER1QqpRcIm+4UZgJ1VI41BgOxzfzPz2EyrNE/lgJikGMR1KHnFGjZXuaZ/3qzW37s5BVolXkBoUaPWrX71BwrIYpWGCat313NQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzNRI8i5TDODki0WRZkgJiGzv8mAK2RGTCyhTHF7K2EjqigzNp2KDcFbfnmV+Bf1q7p359aa10UaZTiBUzgHDy6hCbfQAh8YDOEZXuHNEc6L8+58LFpLTjFzDH/gfP4AqeqNkQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit><latexit sha1_base64="PVFWFFRSvew3oib9+HXZ/m1RVjA=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpnvZEr1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+re3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPqyqNlQ==</latexit>
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<latexit sha1_base64="MMyFJBSo9hZ/5lgmtuIXSwfi+mc=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZUYL6qJQ1IXLCtYWOnXIpLdtMJMJSUYpw3yIG3/FjQsVV4IL/8b0sdDWA5d7OOdekntCyZk2rvvtzM0vLC4t51byq2vrG5uFre0bHSeKQp3GPFbNkGjgTEDdMMOhKRWQKOTQCO/Oh37jHpRmsbg2AwntiPQE6zJKjJWCwpF/AdwQ/BCkZTfDFeyD1IzHAvs6iYJUVtzs9ggTa8ts2FyZBYWiW3JHwLPEm5AimqAWFD79TkyTCIShnGjd8lxp2ilRhlEOWd5PNEhC70gPWpYKEoFup6PjMrxvlQ7uxsqWMHik/t5ISaT1IArtZERMX097Q/E/r5WY7kk7ZUImBgQdP9RNODYxHiaFO0wBNXxgCaGK2b9i2ieKUGPzzNsQvOmTZ0n9sHRa8q7KxerZJI0c2kV76AB56BhV0SWqoTqi6BE9o1f05jw5L8678zEenXMmOzvoD5yvHzxdoHI=</latexit><latexit sha1_base64="MMyFJBSo9hZ/5lgmtuIXSwfi+mc=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZUYL6qJQ1IXLCtYWOnXIpLdtMJMJSUYpw3yIG3/FjQsVV4IL/8b0sdDWA5d7OOdekntCyZk2rvvtzM0vLC4t51byq2vrG5uFre0bHSeKQp3GPFbNkGjgTEDdMMOhKRWQKOTQCO/Oh37jHpRmsbg2AwntiPQE6zJKjJWCwpF/AdwQ/BCkZTfDFeyD1IzHAvs6iYJUVtzs9ggTa8ts2FyZBYWiW3JHwLPEm5AimqAWFD79TkyTCIShnGjd8lxp2ilRhlEOWd5PNEhC70gPWpYKEoFup6PjMrxvlQ7uxsqWMHik/t5ISaT1IArtZERMX097Q/E/r5WY7kk7ZUImBgQdP9RNODYxHiaFO0wBNXxgCaGK2b9i2ieKUGPzzNsQvOmTZ0n9sHRa8q7KxerZJI0c2kV76AB56BhV0SWqoTqi6BE9o1f05jw5L8678zEenXMmOzvoD5yvHzxdoHI=</latexit><latexit sha1_base64="MMyFJBSo9hZ/5lgmtuIXSwfi+mc=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZUYL6qJQ1IXLCtYWOnXIpLdtMJMJSUYpw3yIG3/FjQsVV4IL/8b0sdDWA5d7OOdekntCyZk2rvvtzM0vLC4t51byq2vrG5uFre0bHSeKQp3GPFbNkGjgTEDdMMOhKRWQKOTQCO/Oh37jHpRmsbg2AwntiPQE6zJKjJWCwpF/AdwQ/BCkZTfDFeyD1IzHAvs6iYJUVtzs9ggTa8ts2FyZBYWiW3JHwLPEm5AimqAWFD79TkyTCIShnGjd8lxp2ilRhlEOWd5PNEhC70gPWpYKEoFup6PjMrxvlQ7uxsqWMHik/t5ISaT1IArtZERMX097Q/E/r5WY7kk7ZUImBgQdP9RNODYxHiaFO0wBNXxgCaGK2b9i2ieKUGPzzNsQvOmTZ0n9sHRa8q7KxerZJI0c2kV76AB56BhV0SWqoTqi6BE9o1f05jw5L8678zEenXMmOzvoD5yvHzxdoHI=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="B2ZYR+yRJED+C1fwVL8qprASG58=">AAACEHicbZDNSgMxFIXv+G/9q27dBEVwVTIqqAtB0IVLBWsLnTpk0lsNZjIhyShlmAdx46u4caHiyp1vY1q70NYDIR/nJCT3JFoK6yj9CiYmp6ZnZufmKwuLS8sr1dXFK5vlhmOdZzIzzYRZlEJh3QknsakNsjSR2EjuTvp54x6NFZm6dD2N7ZTdKNEVnDlvxdXd6BSlY+QhLvZoSY5IhNoKmSkS2TyNC31Ey+tdwnysy/5GdRlXN2mNDkTGIRzCJgx1Hlc/o07G8xSV45JZ2wqpdu2CGSe4xLIS5RY143fsBlseFUvRtovBcCXZ8k6HdDPjl3Jk4P6+UbDU2l6a+JMpc7d2NOub/2Wt3HUP2oVQOneo+M9D3VwSl5F+U6QjDHInex4YN8L/lfBbZhh3vs+KLyEcHXkc6ju1w1p4QWEO1mEDtiGEfTiGMziHOnB4hGd4hbfgKXgJ3n/amgiGta3BHwUf31r2nuw=</latexit><latexit sha1_base64="B2ZYR+yRJED+C1fwVL8qprASG58=">AAACEHicbZDNSgMxFIXv+G/9q27dBEVwVTIqqAtB0IVLBWsLnTpk0lsNZjIhyShlmAdx46u4caHiyp1vY1q70NYDIR/nJCT3JFoK6yj9CiYmp6ZnZufmKwuLS8sr1dXFK5vlhmOdZzIzzYRZlEJh3QknsakNsjSR2EjuTvp54x6NFZm6dD2N7ZTdKNEVnDlvxdXd6BSlY+QhLvZoSY5IhNoKmSkS2TyNC31Ey+tdwnysy/5GdRlXN2mNDkTGIRzCJgx1Hlc/o07G8xSV45JZ2wqpdu2CGSe4xLIS5RY143fsBlseFUvRtovBcCXZ8k6HdDPjl3Jk4P6+UbDU2l6a+JMpc7d2NOub/2Wt3HUP2oVQOneo+M9D3VwSl5F+U6QjDHInex4YN8L/lfBbZhh3vs+KLyEcHXkc6ju1w1p4QWEO1mEDtiGEfTiGMziHOnB4hGd4hbfgKXgJ3n/amgiGta3BHwUf31r2nuw=</latexit><latexit sha1_base64="8CKvy+T53iDMwbSztSz88Az75YA=">AAACG3icbVBNSwMxEM3W7/pV9eglWARPJauCeigU9eBRwWqhW5dsOm2D2WxIskpZ9od48a948aDiSfDgvzGtPWjrg2Ee782QzIuU4MYS8uUVpqZnZufmF4qLS8srq6W19SuTpJpBnSUi0Y2IGhBcQt1yK6ChNNA4EnAd3Z4M/Os70IYn8tL2FbRi2pW8wxm1TgpLe8EpCEvxfZjtkxxXcQDKcJFIHJg0DjNVJfnNHqbOVvmgEZWHpTKpkCHwJPFHpIxGOA9LH0E7YWkM0jJBjWn6RNlWRrXlTEBeDFIDirJb2oWmo5LGYFrZ8LgcbzuljTuJdiUtHqq/NzIaG9OPIzcZU9sz495A/M9rprZz2Mq4VKkFyX4e6qQC2wQPksJtroFZ0XeEMs3dXzHrUU2ZdXkWXQj++MmTpL5bOar4F6RcOx6lMY820RbaQT46QDV0hs5RHTH0gJ7QC3r1Hr1n7817/xkteKOdDfQH3uc3Ox2gbg==</latexit><latexit sha1_base64="MMyFJBSo9hZ/5lgmtuIXSwfi+mc=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZUYL6qJQ1IXLCtYWOnXIpLdtMJMJSUYpw3yIG3/FjQsVV4IL/8b0sdDWA5d7OOdekntCyZk2rvvtzM0vLC4t51byq2vrG5uFre0bHSeKQp3GPFbNkGjgTEDdMMOhKRWQKOTQCO/Oh37jHpRmsbg2AwntiPQE6zJKjJWCwpF/AdwQ/BCkZTfDFeyD1IzHAvs6iYJUVtzs9ggTa8ts2FyZBYWiW3JHwLPEm5AimqAWFD79TkyTCIShnGjd8lxp2ilRhlEOWd5PNEhC70gPWpYKEoFup6PjMrxvlQ7uxsqWMHik/t5ISaT1IArtZERMX097Q/E/r5WY7kk7ZUImBgQdP9RNODYxHiaFO0wBNXxgCaGK2b9i2ieKUGPzzNsQvOmTZ0n9sHRa8q7KxerZJI0c2kV76AB56BhV0SWqoTqi6BE9o1f05jw5L8678zEenXMmOzvoD5yvHzxdoHI=</latexit><latexit sha1_base64="MMyFJBSo9hZ/5lgmtuIXSwfi+mc=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZUYL6qJQ1IXLCtYWOnXIpLdtMJMJSUYpw3yIG3/FjQsVV4IL/8b0sdDWA5d7OOdekntCyZk2rvvtzM0vLC4t51byq2vrG5uFre0bHSeKQp3GPFbNkGjgTEDdMMOhKRWQKOTQCO/Oh37jHpRmsbg2AwntiPQE6zJKjJWCwpF/AdwQ/BCkZTfDFeyD1IzHAvs6iYJUVtzs9ggTa8ts2FyZBYWiW3JHwLPEm5AimqAWFD79TkyTCIShnGjd8lxp2ilRhlEOWd5PNEhC70gPWpYKEoFup6PjMrxvlQ7uxsqWMHik/t5ISaT1IArtZERMX097Q/E/r5WY7kk7ZUImBgQdP9RNODYxHiaFO0wBNXxgCaGK2b9i2ieKUGPzzNsQvOmTZ0n9sHRa8q7KxerZJI0c2kV76AB56BhV0SWqoTqi6BE9o1f05jw5L8678zEenXMmOzvoD5yvHzxdoHI=</latexit><latexit sha1_base64="MMyFJBSo9hZ/5lgmtuIXSwfi+mc=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZUYL6qJQ1IXLCtYWOnXIpLdtMJMJSUYpw3yIG3/FjQsVV4IL/8b0sdDWA5d7OOdekntCyZk2rvvtzM0vLC4t51byq2vrG5uFre0bHSeKQp3GPFbNkGjgTEDdMMOhKRWQKOTQCO/Oh37jHpRmsbg2AwntiPQE6zJKjJWCwpF/AdwQ/BCkZTfDFeyD1IzHAvs6iYJUVtzs9ggTa8ts2FyZBYWiW3JHwLPEm5AimqAWFD79TkyTCIShnGjd8lxp2ilRhlEOWd5PNEhC70gPWpYKEoFup6PjMrxvlQ7uxsqWMHik/t5ISaT1IArtZERMX097Q/E/r5WY7kk7ZUImBgQdP9RNODYxHiaFO0wBNXxgCaGK2b9i2ieKUGPzzNsQvOmTZ0n9sHRa8q7KxerZJI0c2kV76AB56BhV0SWqoTqi6BE9o1f05jw5L8678zEenXMmOzvoD5yvHzxdoHI=</latexit><latexit sha1_base64="MMyFJBSo9hZ/5lgmtuIXSwfi+mc=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZUYL6qJQ1IXLCtYWOnXIpLdtMJMJSUYpw3yIG3/FjQsVV4IL/8b0sdDWA5d7OOdekntCyZk2rvvtzM0vLC4t51byq2vrG5uFre0bHSeKQp3GPFbNkGjgTEDdMMOhKRWQKOTQCO/Oh37jHpRmsbg2AwntiPQE6zJKjJWCwpF/AdwQ/BCkZTfDFeyD1IzHAvs6iYJUVtzs9ggTa8ts2FyZBYWiW3JHwLPEm5AimqAWFD79TkyTCIShnGjd8lxp2ilRhlEOWd5PNEhC70gPWpYKEoFup6PjMrxvlQ7uxsqWMHik/t5ISaT1IArtZERMX097Q/E/r5WY7kk7ZUImBgQdP9RNODYxHiaFO0wBNXxgCaGK2b9i2ieKUGPzzNsQvOmTZ0n9sHRa8q7KxerZJI0c2kV76AB56BhV0SWqoTqi6BE9o1f05jw5L8678zEenXMmOzvoD5yvHzxdoHI=</latexit><latexit sha1_base64="MMyFJBSo9hZ/5lgmtuIXSwfi+mc=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZUYL6qJQ1IXLCtYWOnXIpLdtMJMJSUYpw3yIG3/FjQsVV4IL/8b0sdDWA5d7OOdekntCyZk2rvvtzM0vLC4t51byq2vrG5uFre0bHSeKQp3GPFbNkGjgTEDdMMOhKRWQKOTQCO/Oh37jHpRmsbg2AwntiPQE6zJKjJWCwpF/AdwQ/BCkZTfDFeyD1IzHAvs6iYJUVtzs9ggTa8ts2FyZBYWiW3JHwLPEm5AimqAWFD79TkyTCIShnGjd8lxp2ilRhlEOWd5PNEhC70gPWpYKEoFup6PjMrxvlQ7uxsqWMHik/t5ISaT1IArtZERMX097Q/E/r5WY7kk7ZUImBgQdP9RNODYxHiaFO0wBNXxgCaGK2b9i2ieKUGPzzNsQvOmTZ0n9sHRa8q7KxerZJI0c2kV76AB56BhV0SWqoTqi6BE9o1f05jw5L8678zEenXMmOzvoD5yvHzxdoHI=</latexit><latexit sha1_base64="MMyFJBSo9hZ/5lgmtuIXSwfi+mc=">AAACG3icbVDLSgMxFM34rPVVdekmWARXZUYL6qJQ1IXLCtYWOnXIpLdtMJMJSUYpw3yIG3/FjQsVV4IL/8b0sdDWA5d7OOdekntCyZk2rvvtzM0vLC4t51byq2vrG5uFre0bHSeKQp3GPFbNkGjgTEDdMMOhKRWQKOTQCO/Oh37jHpRmsbg2AwntiPQE6zJKjJWCwpF/AdwQ/BCkZTfDFeyD1IzHAvs6iYJUVtzs9ggTa8ts2FyZBYWiW3JHwLPEm5AimqAWFD79TkyTCIShnGjd8lxp2ilRhlEOWd5PNEhC70gPWpYKEoFup6PjMrxvlQ7uxsqWMHik/t5ISaT1IArtZERMX097Q/E/r5WY7kk7ZUImBgQdP9RNODYxHiaFO0wBNXxgCaGK2b9i2ieKUGPzzNsQvOmTZ0n9sHRa8q7KxerZJI0c2kV76AB56BhV0SWqoTqi6BE9o1f05jw5L8678zEenXMmOzvoD5yvHzxdoHI=</latexit>

= ✏+ ✏� ✏� ✏ = 0
<latexit sha1_base64="hLlUZLmG2Hzcf7k+c14mH+5vHg0=">AAACGHicbZDNSsNAFIUn/tb6F3XpZrAIglgSEdRFoejGZQVjC20ok+lNO3QyCTMToZS+hhtfxY0LFbfd+TZO2oDa9sDAx7n3cueeIOFMacf5tpaWV1bX1gsbxc2t7Z1de2//UcWppODRmMeyERAFnAnwNNMcGokEEgUc6kH/NqvXn0AqFosHPUjAj0hXsJBRoo3Vtp0KbkGiGI8FPv3Fs4VYwU6xbZecsjMRngc3hxLKVWvb41YnpmkEQlNOlGq6TqL9IZGaUQ6jYitVkBDaJ11oGhQkAuUPJ5eN8LFxOjiMpXlC44n7d2JIIqUGUWA6I6J7araWmYtqzVSHV/6QiSTVIOh0UZhyrGOcxYQ7TALVfGCAUMnMXzHtEUmoNmFmIbizJ8+Dd16+Lrv3F6XqTZ5GAR2iI3SCXHSJqugO1ZCHKHpGr+gdfVgv1pv1aX1NW5esfOYA/ZM1/gEiA54Q</latexit><latexit sha1_base64="hLlUZLmG2Hzcf7k+c14mH+5vHg0=">AAACGHicbZDNSsNAFIUn/tb6F3XpZrAIglgSEdRFoejGZQVjC20ok+lNO3QyCTMToZS+hhtfxY0LFbfd+TZO2oDa9sDAx7n3cueeIOFMacf5tpaWV1bX1gsbxc2t7Z1de2//UcWppODRmMeyERAFnAnwNNMcGokEEgUc6kH/NqvXn0AqFosHPUjAj0hXsJBRoo3Vtp0KbkGiGI8FPv3Fs4VYwU6xbZecsjMRngc3hxLKVWvb41YnpmkEQlNOlGq6TqL9IZGaUQ6jYitVkBDaJ11oGhQkAuUPJ5eN8LFxOjiMpXlC44n7d2JIIqUGUWA6I6J7araWmYtqzVSHV/6QiSTVIOh0UZhyrGOcxYQ7TALVfGCAUMnMXzHtEUmoNmFmIbizJ8+Dd16+Lrv3F6XqTZ5GAR2iI3SCXHSJqugO1ZCHKHpGr+gdfVgv1pv1aX1NW5esfOYA/ZM1/gEiA54Q</latexit><latexit sha1_base64="hLlUZLmG2Hzcf7k+c14mH+5vHg0=">AAACGHicbZDNSsNAFIUn/tb6F3XpZrAIglgSEdRFoejGZQVjC20ok+lNO3QyCTMToZS+hhtfxY0LFbfd+TZO2oDa9sDAx7n3cueeIOFMacf5tpaWV1bX1gsbxc2t7Z1de2//UcWppODRmMeyERAFnAnwNNMcGokEEgUc6kH/NqvXn0AqFosHPUjAj0hXsJBRoo3Vtp0KbkGiGI8FPv3Fs4VYwU6xbZecsjMRngc3hxLKVWvb41YnpmkEQlNOlGq6TqL9IZGaUQ6jYitVkBDaJ11oGhQkAuUPJ5eN8LFxOjiMpXlC44n7d2JIIqUGUWA6I6J7araWmYtqzVSHV/6QiSTVIOh0UZhyrGOcxYQ7TALVfGCAUMnMXzHtEUmoNmFmIbizJ8+Dd16+Lrv3F6XqTZ5GAR2iI3SCXHSJqugO1ZCHKHpGr+gdfVgv1pv1aX1NW5esfOYA/ZM1/gEiA54Q</latexit><latexit sha1_base64="hLlUZLmG2Hzcf7k+c14mH+5vHg0=">AAACGHicbZDNSsNAFIUn/tb6F3XpZrAIglgSEdRFoejGZQVjC20ok+lNO3QyCTMToZS+hhtfxY0LFbfd+TZO2oDa9sDAx7n3cueeIOFMacf5tpaWV1bX1gsbxc2t7Z1de2//UcWppODRmMeyERAFnAnwNNMcGokEEgUc6kH/NqvXn0AqFosHPUjAj0hXsJBRoo3Vtp0KbkGiGI8FPv3Fs4VYwU6xbZecsjMRngc3hxLKVWvb41YnpmkEQlNOlGq6TqL9IZGaUQ6jYitVkBDaJ11oGhQkAuUPJ5eN8LFxOjiMpXlC44n7d2JIIqUGUWA6I6J7araWmYtqzVSHV/6QiSTVIOh0UZhyrGOcxYQ7TALVfGCAUMnMXzHtEUmoNmFmIbizJ8+Dd16+Lrv3F6XqTZ5GAR2iI3SCXHSJqugO1ZCHKHpGr+gdfVgv1pv1aX1NW5esfOYA/ZM1/gEiA54Q</latexit>



Hebb’s Rule

�w40 = 0
<latexit sha1_base64="swM7EBcflJM3+SvuoIfXg3KNY4w=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsDuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWEiuAbH+bYKK6tr6xvFzdLW9s7unl3ef9BxqijzaCxi1QqJZoJL5gEHwVqJYiQKBWuGw+up33xkSvNY3sM4YX5E+pL3OCVgpMAud26YAIJHQVZzJvgSO4FdcarODHiZuDmpoByNwP7qdGOaRkwCFUTrtusk4GdEAaeCTUqdVLOE0CHps7ahkkRM+9ns9Ak+NkoX92JlSgKeqb8nMhJpPY5C0xkRGOhFbyr+57VT6J37GZdJCkzS+aJeKjDEeJoD7nLFKIixIYQqbm7FdEAUoWDSKpkQ3MWXl4l3Wr2oune1Sv0qT6OIDtEROkEuOkN1dIsayEMUjdAzekVv1pP1Yr1bH/PWgpXPHKA/sD5/AI1Dkm4=</latexit><latexit sha1_base64="swM7EBcflJM3+SvuoIfXg3KNY4w=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsDuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWEiuAbH+bYKK6tr6xvFzdLW9s7unl3ef9BxqijzaCxi1QqJZoJL5gEHwVqJYiQKBWuGw+up33xkSvNY3sM4YX5E+pL3OCVgpMAud26YAIJHQVZzJvgSO4FdcarODHiZuDmpoByNwP7qdGOaRkwCFUTrtusk4GdEAaeCTUqdVLOE0CHps7ahkkRM+9ns9Ak+NkoX92JlSgKeqb8nMhJpPY5C0xkRGOhFbyr+57VT6J37GZdJCkzS+aJeKjDEeJoD7nLFKIixIYQqbm7FdEAUoWDSKpkQ3MWXl4l3Wr2oune1Sv0qT6OIDtEROkEuOkN1dIsayEMUjdAzekVv1pP1Yr1bH/PWgpXPHKA/sD5/AI1Dkm4=</latexit><latexit sha1_base64="swM7EBcflJM3+SvuoIfXg3KNY4w=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsDuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWEiuAbH+bYKK6tr6xvFzdLW9s7unl3ef9BxqijzaCxi1QqJZoJL5gEHwVqJYiQKBWuGw+up33xkSvNY3sM4YX5E+pL3OCVgpMAud26YAIJHQVZzJvgSO4FdcarODHiZuDmpoByNwP7qdGOaRkwCFUTrtusk4GdEAaeCTUqdVLOE0CHps7ahkkRM+9ns9Ak+NkoX92JlSgKeqb8nMhJpPY5C0xkRGOhFbyr+57VT6J37GZdJCkzS+aJeKjDEeJoD7nLFKIixIYQqbm7FdEAUoWDSKpkQ3MWXl4l3Wr2oune1Sv0qT6OIDtEROkEuOkN1dIsayEMUjdAzekVv1pP1Yr1bH/PWgpXPHKA/sD5/AI1Dkm4=</latexit><latexit sha1_base64="swM7EBcflJM3+SvuoIfXg3KNY4w=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsDuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWEiuAbH+bYKK6tr6xvFzdLW9s7unl3ef9BxqijzaCxi1QqJZoJL5gEHwVqJYiQKBWuGw+up33xkSvNY3sM4YX5E+pL3OCVgpMAud26YAIJHQVZzJvgSO4FdcarODHiZuDmpoByNwP7qdGOaRkwCFUTrtusk4GdEAaeCTUqdVLOE0CHps7ahkkRM+9ns9Ak+NkoX92JlSgKeqb8nMhJpPY5C0xkRGOhFbyr+57VT6J37GZdJCkzS+aJeKjDEeJoD7nLFKIixIYQqbm7FdEAUoWDSKpkQ3MWXl4l3Wr2oune1Sv0qT6OIDtEROkEuOkN1dIsayEMUjdAzekVv1pP1Yr1bH/PWgpXPHKA/sD5/AI1Dkm4=</latexit>

�w41 = 0
<latexit sha1_base64="z2tmWiePhpsCA7FOqtxpMFGp4LE=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsLuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWHCmdKO820VVlbX1jeKm6Wt7Z3dPbu8/6DiVBLqkZjHshViRTkT1NNMc9pKJMVRyGkzHF5P/eYjlYrF4l6PE+pHuC9YjxGsjRTY5c4N5RqjUZDV3Am6RE5gV5yqMwNaJm5OKpCjEdhfnW5M0ogKTThWqu06ifYzLDUjnE5KnVTRBJMh7tO2oQJHVPnZ7PQJOjZKF/ViaUpoNFN/T2Q4UmochaYzwnqgFr2p+J/XTnXv3M+YSFJNBZkv6qUc6RhNc0BdJinRfGwIJpKZWxEZYImJNmmVTAju4svLxDutXlTdu1qlfpWnUYRDOIITcOEM6nALDfCAwAie4RXerCfrxXq3PuatBSufOYA/sD5/AI7Lkm8=</latexit><latexit sha1_base64="z2tmWiePhpsCA7FOqtxpMFGp4LE=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsLuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWHCmdKO820VVlbX1jeKm6Wt7Z3dPbu8/6DiVBLqkZjHshViRTkT1NNMc9pKJMVRyGkzHF5P/eYjlYrF4l6PE+pHuC9YjxGsjRTY5c4N5RqjUZDV3Am6RE5gV5yqMwNaJm5OKpCjEdhfnW5M0ogKTThWqu06ifYzLDUjnE5KnVTRBJMh7tO2oQJHVPnZ7PQJOjZKF/ViaUpoNFN/T2Q4UmochaYzwnqgFr2p+J/XTnXv3M+YSFJNBZkv6qUc6RhNc0BdJinRfGwIJpKZWxEZYImJNmmVTAju4svLxDutXlTdu1qlfpWnUYRDOIITcOEM6nALDfCAwAie4RXerCfrxXq3PuatBSufOYA/sD5/AI7Lkm8=</latexit><latexit sha1_base64="z2tmWiePhpsCA7FOqtxpMFGp4LE=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsLuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWHCmdKO820VVlbX1jeKm6Wt7Z3dPbu8/6DiVBLqkZjHshViRTkT1NNMc9pKJMVRyGkzHF5P/eYjlYrF4l6PE+pHuC9YjxGsjRTY5c4N5RqjUZDV3Am6RE5gV5yqMwNaJm5OKpCjEdhfnW5M0ogKTThWqu06ifYzLDUjnE5KnVTRBJMh7tO2oQJHVPnZ7PQJOjZKF/ViaUpoNFN/T2Q4UmochaYzwnqgFr2p+J/XTnXv3M+YSFJNBZkv6qUc6RhNc0BdJinRfGwIJpKZWxEZYImJNmmVTAju4svLxDutXlTdu1qlfpWnUYRDOIITcOEM6nALDfCAwAie4RXerCfrxXq3PuatBSufOYA/sD5/AI7Lkm8=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="ekhCF0OcA4LEE0HLGCIDKYVnZBg=">AAAB7nicbZBLSwMxFIXv1FetVadu3QSL4KrMiKAuBEEXLis4ttAOQya904ZmHiQZSxn7U9y4UPHnuPPfmD4W2nog8HFOwr05YSa40o7zbZXW1jc2t8rblZ3q7t6+Xas+qjSXDD2WilS2Q6pQ8AQ9zbXAdiaRxqHAVji8meatJ5SKp8mDHmfox7Sf8Igzqo0V2LXuLQpNySgoztwJuSJOYNedhjMTWQV3AXVYqBnYX91eyvIYE80EVarjOpn2Cyo1ZwInlW6uMKNsSPvYMZjQGJVfzFafkGPj9EiUSnMSTWbu7xcFjZUax6G5GVM9UMvZ1Pwv6+Q6uvALnmS5xoTNB0W5IDol0x5Ij0tkWowNUCa52ZWwAZWUadNWxZTgLn95FbzTxmXDvXegDIdwBCfgwjlcwx00wQMGI3iBN3i3nq1X62PeVsla1HYAf2R9/gBBeJEL</latexit><latexit sha1_base64="ekhCF0OcA4LEE0HLGCIDKYVnZBg=">AAAB7nicbZBLSwMxFIXv1FetVadu3QSL4KrMiKAuBEEXLis4ttAOQya904ZmHiQZSxn7U9y4UPHnuPPfmD4W2nog8HFOwr05YSa40o7zbZXW1jc2t8rblZ3q7t6+Xas+qjSXDD2WilS2Q6pQ8AQ9zbXAdiaRxqHAVji8meatJ5SKp8mDHmfox7Sf8Igzqo0V2LXuLQpNySgoztwJuSJOYNedhjMTWQV3AXVYqBnYX91eyvIYE80EVarjOpn2Cyo1ZwInlW6uMKNsSPvYMZjQGJVfzFafkGPj9EiUSnMSTWbu7xcFjZUax6G5GVM9UMvZ1Pwv6+Q6uvALnmS5xoTNB0W5IDol0x5Ij0tkWowNUCa52ZWwAZWUadNWxZTgLn95FbzTxmXDvXegDIdwBCfgwjlcwx00wQMGI3iBN3i3nq1X62PeVsla1HYAf2R9/gBBeJEL</latexit><latexit sha1_base64="9AvHKeaIzKdU4Iol9pMXREHEAVM=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5KIoB6Eoh48VjC20Iaw2W7apZtN2N1YSuxP8eJBxav/xJv/xm2bg1YfDDzem2FmXphyprTjfFmlpeWV1bXyemVjc2t7x67u3qskk4R6JOGJbIdYUc4E9TTTnLZTSXEcctoKh1dTv/VApWKJuNPjlPox7gsWMYK1kQK72r2mXGM0CvITd4IukBPYNafuzID+ErcgNSjQDOzPbi8hWUyFJhwr1XGdVPs5lpoRTieVbqZoiskQ92nHUIFjqvx8dvoEHRqlh6JEmhIazdSfEzmOlRrHoemMsR6oRW8q/ud1Mh2d+TkTaaapIPNFUcaRTtA0B9RjkhLNx4ZgIpm5FZEBlphok1bFhOAuvvyXeMf187p769Qal0UaZdiHAzgCF06hATfQBA8IjOAJXuDVerSerTfrfd5asoqZPfgF6+MbjYuSaw==</latexit><latexit sha1_base64="z2tmWiePhpsCA7FOqtxpMFGp4LE=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsLuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWHCmdKO820VVlbX1jeKm6Wt7Z3dPbu8/6DiVBLqkZjHshViRTkT1NNMc9pKJMVRyGkzHF5P/eYjlYrF4l6PE+pHuC9YjxGsjRTY5c4N5RqjUZDV3Am6RE5gV5yqMwNaJm5OKpCjEdhfnW5M0ogKTThWqu06ifYzLDUjnE5KnVTRBJMh7tO2oQJHVPnZ7PQJOjZKF/ViaUpoNFN/T2Q4UmochaYzwnqgFr2p+J/XTnXv3M+YSFJNBZkv6qUc6RhNc0BdJinRfGwIJpKZWxEZYImJNmmVTAju4svLxDutXlTdu1qlfpWnUYRDOIITcOEM6nALDfCAwAie4RXerCfrxXq3PuatBSufOYA/sD5/AI7Lkm8=</latexit><latexit sha1_base64="z2tmWiePhpsCA7FOqtxpMFGp4LE=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsLuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWHCmdKO820VVlbX1jeKm6Wt7Z3dPbu8/6DiVBLqkZjHshViRTkT1NNMc9pKJMVRyGkzHF5P/eYjlYrF4l6PE+pHuC9YjxGsjRTY5c4N5RqjUZDV3Am6RE5gV5yqMwNaJm5OKpCjEdhfnW5M0ogKTThWqu06ifYzLDUjnE5KnVTRBJMh7tO2oQJHVPnZ7PQJOjZKF/ViaUpoNFN/T2Q4UmochaYzwnqgFr2p+J/XTnXv3M+YSFJNBZkv6qUc6RhNc0BdJinRfGwIJpKZWxEZYImJNmmVTAju4svLxDutXlTdu1qlfpWnUYRDOIITcOEM6nALDfCAwAie4RXerCfrxXq3PuatBSufOYA/sD5/AI7Lkm8=</latexit><latexit sha1_base64="z2tmWiePhpsCA7FOqtxpMFGp4LE=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsLuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWHCmdKO820VVlbX1jeKm6Wt7Z3dPbu8/6DiVBLqkZjHshViRTkT1NNMc9pKJMVRyGkzHF5P/eYjlYrF4l6PE+pHuC9YjxGsjRTY5c4N5RqjUZDV3Am6RE5gV5yqMwNaJm5OKpCjEdhfnW5M0ogKTThWqu06ifYzLDUjnE5KnVTRBJMh7tO2oQJHVPnZ7PQJOjZKF/ViaUpoNFN/T2Q4UmochaYzwnqgFr2p+J/XTnXv3M+YSFJNBZkv6qUc6RhNc0BdJinRfGwIJpKZWxEZYImJNmmVTAju4svLxDutXlTdu1qlfpWnUYRDOIITcOEM6nALDfCAwAie4RXerCfrxXq3PuatBSufOYA/sD5/AI7Lkm8=</latexit><latexit sha1_base64="z2tmWiePhpsCA7FOqtxpMFGp4LE=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsLuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWHCmdKO820VVlbX1jeKm6Wt7Z3dPbu8/6DiVBLqkZjHshViRTkT1NNMc9pKJMVRyGkzHF5P/eYjlYrF4l6PE+pHuC9YjxGsjRTY5c4N5RqjUZDV3Am6RE5gV5yqMwNaJm5OKpCjEdhfnW5M0ogKTThWqu06ifYzLDUjnE5KnVTRBJMh7tO2oQJHVPnZ7PQJOjZKF/ViaUpoNFN/T2Q4UmochaYzwnqgFr2p+J/XTnXv3M+YSFJNBZkv6qUc6RhNc0BdJinRfGwIJpKZWxEZYImJNmmVTAju4svLxDutXlTdu1qlfpWnUYRDOIITcOEM6nALDfCAwAie4RXerCfrxXq3PuatBSufOYA/sD5/AI7Lkm8=</latexit><latexit sha1_base64="z2tmWiePhpsCA7FOqtxpMFGp4LE=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsLuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWHCmdKO820VVlbX1jeKm6Wt7Z3dPbu8/6DiVBLqkZjHshViRTkT1NNMc9pKJMVRyGkzHF5P/eYjlYrF4l6PE+pHuC9YjxGsjRTY5c4N5RqjUZDV3Am6RE5gV5yqMwNaJm5OKpCjEdhfnW5M0ogKTThWqu06ifYzLDUjnE5KnVTRBJMh7tO2oQJHVPnZ7PQJOjZKF/ViaUpoNFN/T2Q4UmochaYzwnqgFr2p+J/XTnXv3M+YSFJNBZkv6qUc6RhNc0BdJinRfGwIJpKZWxEZYImJNmmVTAju4svLxDutXlTdu1qlfpWnUYRDOIITcOEM6nALDfCAwAie4RXerCfrxXq3PuatBSufOYA/sD5/AI7Lkm8=</latexit><latexit sha1_base64="z2tmWiePhpsCA7FOqtxpMFGp4LE=">AAAB+XicbVBNS8NAEJ3Ur1q/Uj16WSyCp5JIQT0IRT14rGBsoQ1hs922SzebsLuxlNif4sWDilf/iTf/jds2B219MPB4b4aZeWHCmdKO820VVlbX1jeKm6Wt7Z3dPbu8/6DiVBLqkZjHshViRTkT1NNMc9pKJMVRyGkzHF5P/eYjlYrF4l6PE+pHuC9YjxGsjRTY5c4N5RqjUZDV3Am6RE5gV5yqMwNaJm5OKpCjEdhfnW5M0ogKTThWqu06ifYzLDUjnE5KnVTRBJMh7tO2oQJHVPnZ7PQJOjZKF/ViaUpoNFN/T2Q4UmochaYzwnqgFr2p+J/XTnXv3M+YSFJNBZkv6qUc6RhNc0BdJinRfGwIJpKZWxEZYImJNmmVTAju4svLxDutXlTdu1qlfpWnUYRDOIITcOEM6nALDfCAwAie4RXerCfrxXq3PuatBSufOYA/sD5/AI7Lkm8=</latexit>

�w42 = 2✏
<latexit sha1_base64="MXPtWAnqljYmwFPPOrncrWsgUXg=">AAACAnicbVBNS8NAEN34WetX1JteFovgqSSloB6Eoh48VjC20ISy2U7bpZtN2N0oJRS8+Fe8eFDx6q/w5r9x2+agrQ8GHu/NMDMvTDhT2nG+rYXFpeWV1cJacX1jc2vb3tm9U3EqKXg05rFshkQBZwI8zTSHZiKBRCGHRji4HPuNe5CKxeJWDxMIItITrMso0UZq2/v+FXBN8EM7q1ZG+BxXfEgU47HAbbvklJ0J8Dxxc1JCOept+8vvxDSNQGjKiVIt10l0kBGpGeUwKvqpgoTQAelBy1BBIlBBNvlhhI+M0sHdWJoSGk/U3xMZiZQaRqHpjIjuq1lvLP7ntVLdPQ0yJpJUg6DTRd2UYx3jcSC4wyRQzYeGECqZuRXTPpGEahNb0YTgzr48T7xK+azs3lRLtYs8jQI6QIfoGLnoBNXQNaojD1H0iJ7RK3qznqwX6936mLYuWPnMHvoD6/MHW+WWQg==</latexit><latexit sha1_base64="MXPtWAnqljYmwFPPOrncrWsgUXg=">AAACAnicbVBNS8NAEN34WetX1JteFovgqSSloB6Eoh48VjC20ISy2U7bpZtN2N0oJRS8+Fe8eFDx6q/w5r9x2+agrQ8GHu/NMDMvTDhT2nG+rYXFpeWV1cJacX1jc2vb3tm9U3EqKXg05rFshkQBZwI8zTSHZiKBRCGHRji4HPuNe5CKxeJWDxMIItITrMso0UZq2/v+FXBN8EM7q1ZG+BxXfEgU47HAbbvklJ0J8Dxxc1JCOept+8vvxDSNQGjKiVIt10l0kBGpGeUwKvqpgoTQAelBy1BBIlBBNvlhhI+M0sHdWJoSGk/U3xMZiZQaRqHpjIjuq1lvLP7ntVLdPQ0yJpJUg6DTRd2UYx3jcSC4wyRQzYeGECqZuRXTPpGEahNb0YTgzr48T7xK+azs3lRLtYs8jQI6QIfoGLnoBNXQNaojD1H0iJ7RK3qznqwX6936mLYuWPnMHvoD6/MHW+WWQg==</latexit><latexit sha1_base64="MXPtWAnqljYmwFPPOrncrWsgUXg=">AAACAnicbVBNS8NAEN34WetX1JteFovgqSSloB6Eoh48VjC20ISy2U7bpZtN2N0oJRS8+Fe8eFDx6q/w5r9x2+agrQ8GHu/NMDMvTDhT2nG+rYXFpeWV1cJacX1jc2vb3tm9U3EqKXg05rFshkQBZwI8zTSHZiKBRCGHRji4HPuNe5CKxeJWDxMIItITrMso0UZq2/v+FXBN8EM7q1ZG+BxXfEgU47HAbbvklJ0J8Dxxc1JCOept+8vvxDSNQGjKiVIt10l0kBGpGeUwKvqpgoTQAelBy1BBIlBBNvlhhI+M0sHdWJoSGk/U3xMZiZQaRqHpjIjuq1lvLP7ntVLdPQ0yJpJUg6DTRd2UYx3jcSC4wyRQzYeGECqZuRXTPpGEahNb0YTgzr48T7xK+azs3lRLtYs8jQI6QIfoGLnoBNXQNaojD1H0iJ7RK3qznqwX6936mLYuWPnMHvoD6/MHW+WWQg==</latexit><latexit sha1_base64="MXPtWAnqljYmwFPPOrncrWsgUXg=">AAACAnicbVBNS8NAEN34WetX1JteFovgqSSloB6Eoh48VjC20ISy2U7bpZtN2N0oJRS8+Fe8eFDx6q/w5r9x2+agrQ8GHu/NMDMvTDhT2nG+rYXFpeWV1cJacX1jc2vb3tm9U3EqKXg05rFshkQBZwI8zTSHZiKBRCGHRji4HPuNe5CKxeJWDxMIItITrMso0UZq2/v+FXBN8EM7q1ZG+BxXfEgU47HAbbvklJ0J8Dxxc1JCOept+8vvxDSNQGjKiVIt10l0kBGpGeUwKvqpgoTQAelBy1BBIlBBNvlhhI+M0sHdWJoSGk/U3xMZiZQaRqHpjIjuq1lvLP7ntVLdPQ0yJpJUg6DTRd2UYx3jcSC4wyRQzYeGECqZuRXTPpGEahNb0YTgzr48T7xK+azs3lRLtYs8jQI6QIfoGLnoBNXQNaojD1H0iJ7RK3qznqwX6936mLYuWPnMHvoD6/MHW+WWQg==</latexit>

�w43 = 0
<latexit sha1_base64="JqEdYhuj2O3ZxBcaoOPHq37N0yA=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5JoQT0IRT14rGBsoQ1hs522SzebsLuxlNif4sWDilf/iTf/jds2B60+GHi8N8PMvDDhTGnH+bIKS8srq2vF9dLG5tb2jl3evVdxKil4NOaxbIVEAWcCPM00h1YigUQhh2Y4vJr6zQeQisXiTo8T8CPSF6zHKNFGCuxy5xq4JngUZLWTCb7ATmBXnKozA/5L3JxUUI5GYH92ujFNIxCacqJU23US7WdEakY5TEqdVEFC6JD0oW2oIBEoP5udPsGHRuniXixNCY1n6s+JjERKjaPQdEZED9SiNxX/89qp7p35GRNJqkHQ+aJeyrGO8TQH3GUSqOZjQwiVzNyK6YBIQrVJq2RCcBdf/ku84+p51b2tVeqXeRpFtI8O0BFy0SmqoxvUQB6iaISe0At6tR6tZ+vNep+3Fqx8Zg/9gvXxDZHbknE=</latexit><latexit sha1_base64="JqEdYhuj2O3ZxBcaoOPHq37N0yA=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5JoQT0IRT14rGBsoQ1hs522SzebsLuxlNif4sWDilf/iTf/jds2B60+GHi8N8PMvDDhTGnH+bIKS8srq2vF9dLG5tb2jl3evVdxKil4NOaxbIVEAWcCPM00h1YigUQhh2Y4vJr6zQeQisXiTo8T8CPSF6zHKNFGCuxy5xq4JngUZLWTCb7ATmBXnKozA/5L3JxUUI5GYH92ujFNIxCacqJU23US7WdEakY5TEqdVEFC6JD0oW2oIBEoP5udPsGHRuniXixNCY1n6s+JjERKjaPQdEZED9SiNxX/89qp7p35GRNJqkHQ+aJeyrGO8TQH3GUSqOZjQwiVzNyK6YBIQrVJq2RCcBdf/ku84+p51b2tVeqXeRpFtI8O0BFy0SmqoxvUQB6iaISe0At6tR6tZ+vNep+3Fqx8Zg/9gvXxDZHbknE=</latexit><latexit sha1_base64="JqEdYhuj2O3ZxBcaoOPHq37N0yA=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5JoQT0IRT14rGBsoQ1hs522SzebsLuxlNif4sWDilf/iTf/jds2B60+GHi8N8PMvDDhTGnH+bIKS8srq2vF9dLG5tb2jl3evVdxKil4NOaxbIVEAWcCPM00h1YigUQhh2Y4vJr6zQeQisXiTo8T8CPSF6zHKNFGCuxy5xq4JngUZLWTCb7ATmBXnKozA/5L3JxUUI5GYH92ujFNIxCacqJU23US7WdEakY5TEqdVEFC6JD0oW2oIBEoP5udPsGHRuniXixNCY1n6s+JjERKjaPQdEZED9SiNxX/89qp7p35GRNJqkHQ+aJeyrGO8TQH3GUSqOZjQwiVzNyK6YBIQrVJq2RCcBdf/ku84+p51b2tVeqXeRpFtI8O0BFy0SmqoxvUQB6iaISe0At6tR6tZ+vNep+3Fqx8Zg/9gvXxDZHbknE=</latexit><latexit sha1_base64="JqEdYhuj2O3ZxBcaoOPHq37N0yA=">AAAB+XicbVBNS8NAEN3Ur1q/Uj16WSyCp5JoQT0IRT14rGBsoQ1hs522SzebsLuxlNif4sWDilf/iTf/jds2B60+GHi8N8PMvDDhTGnH+bIKS8srq2vF9dLG5tb2jl3evVdxKil4NOaxbIVEAWcCPM00h1YigUQhh2Y4vJr6zQeQisXiTo8T8CPSF6zHKNFGCuxy5xq4JngUZLWTCb7ATmBXnKozA/5L3JxUUI5GYH92ujFNIxCacqJU23US7WdEakY5TEqdVEFC6JD0oW2oIBEoP5udPsGHRuniXixNCY1n6s+JjERKjaPQdEZED9SiNxX/89qp7p35GRNJqkHQ+aJeyrGO8TQH3GUSqOZjQwiVzNyK6YBIQrVJq2RCcBdf/ku84+p51b2tVeqXeRpFtI8O0BFy0SmqoxvUQB6iaISe0At6tR6tZ+vNep+3Fqx8Zg/9gvXxDZHbknE=</latexit>



Hebb’s Rule



Delta Rule

0.5

0.5

1

-1

1

-1

input:  [1, -1, 1, -1]

output: [0.5, 0.5]

target: [1, 1] 

error, or tss: (1-0.5)2  +(1-0.5)2 = 0.25 + 0.25 = 0.5



Delta Rule

0.5

0.5

1

-1

1

-1

input:  [1, -1, 1, -1]

output: [0.5, 0.5]

target: [1, 1] 

error, or tss: (1-0.5)2  +(1-0.5)2 = 0.25 + 0.25 = 0.5

�wij = ✏
@E

@wij
<latexit sha1_base64="iAWAhMjLZB/lzTl8dtNsZ5JWUsQ=">AAACI3icbVDLSgMxFM3UV62vUZdugkVwVWZEUBGh+ACXFawtdErJpHfa2ExmSDJKGeZj3PgrblxocePCfzF9gNp6IHA459wk9/gxZ0o7zqeVm5tfWFzKLxdWVtfWN+zNrTsVJZJClUY8knWfKOBMQFUzzaEeSyChz6Hm9y6Gfu0BpGKRuNX9GJoh6QgWMEq0kVr2qXcJXBP82ErZfYbPsAexYjwS2AskoakXE6kZ4fgq++HjcNayi07JGQHPEndCimiCSsseeO2IJiEITTlRquE6sW6mw1sph6zgJQpiQnukAw1DBQlBNdPRkhneM0obB5E0R2g8Un9PpCRUqh/6JhkS3VXT3lD8z2skOjhupkzEiQZBxw8FCcc6wsPGcJtJoJr3DSFUMvNXTLvElKNNrwVTgju98iypHpROSu7NYbF8Pmkjj3bQLtpHLjpCZXSNKqiKKHpCL+gNvVvP1qs1sD7G0Zw1mdlGf2B9fQMt6qVn</latexit><latexit sha1_base64="iAWAhMjLZB/lzTl8dtNsZ5JWUsQ=">AAACI3icbVDLSgMxFM3UV62vUZdugkVwVWZEUBGh+ACXFawtdErJpHfa2ExmSDJKGeZj3PgrblxocePCfzF9gNp6IHA459wk9/gxZ0o7zqeVm5tfWFzKLxdWVtfWN+zNrTsVJZJClUY8knWfKOBMQFUzzaEeSyChz6Hm9y6Gfu0BpGKRuNX9GJoh6QgWMEq0kVr2qXcJXBP82ErZfYbPsAexYjwS2AskoakXE6kZ4fgq++HjcNayi07JGQHPEndCimiCSsseeO2IJiEITTlRquE6sW6mw1sph6zgJQpiQnukAw1DBQlBNdPRkhneM0obB5E0R2g8Un9PpCRUqh/6JhkS3VXT3lD8z2skOjhupkzEiQZBxw8FCcc6wsPGcJtJoJr3DSFUMvNXTLvElKNNrwVTgju98iypHpROSu7NYbF8Pmkjj3bQLtpHLjpCZXSNKqiKKHpCL+gNvVvP1qs1sD7G0Zw1mdlGf2B9fQMt6qVn</latexit><latexit sha1_base64="iAWAhMjLZB/lzTl8dtNsZ5JWUsQ=">AAACI3icbVDLSgMxFM3UV62vUZdugkVwVWZEUBGh+ACXFawtdErJpHfa2ExmSDJKGeZj3PgrblxocePCfzF9gNp6IHA459wk9/gxZ0o7zqeVm5tfWFzKLxdWVtfWN+zNrTsVJZJClUY8knWfKOBMQFUzzaEeSyChz6Hm9y6Gfu0BpGKRuNX9GJoh6QgWMEq0kVr2qXcJXBP82ErZfYbPsAexYjwS2AskoakXE6kZ4fgq++HjcNayi07JGQHPEndCimiCSsseeO2IJiEITTlRquE6sW6mw1sph6zgJQpiQnukAw1DBQlBNdPRkhneM0obB5E0R2g8Un9PpCRUqh/6JhkS3VXT3lD8z2skOjhupkzEiQZBxw8FCcc6wsPGcJtJoJr3DSFUMvNXTLvElKNNrwVTgju98iypHpROSu7NYbF8Pmkjj3bQLtpHLjpCZXSNKqiKKHpCL+gNvVvP1qs1sD7G0Zw1mdlGf2B9fQMt6qVn</latexit><latexit sha1_base64="iAWAhMjLZB/lzTl8dtNsZ5JWUsQ=">AAACI3icbVDLSgMxFM3UV62vUZdugkVwVWZEUBGh+ACXFawtdErJpHfa2ExmSDJKGeZj3PgrblxocePCfzF9gNp6IHA459wk9/gxZ0o7zqeVm5tfWFzKLxdWVtfWN+zNrTsVJZJClUY8knWfKOBMQFUzzaEeSyChz6Hm9y6Gfu0BpGKRuNX9GJoh6QgWMEq0kVr2qXcJXBP82ErZfYbPsAexYjwS2AskoakXE6kZ4fgq++HjcNayi07JGQHPEndCimiCSsseeO2IJiEITTlRquE6sW6mw1sph6zgJQpiQnukAw1DBQlBNdPRkhneM0obB5E0R2g8Un9PpCRUqh/6JhkS3VXT3lD8z2skOjhupkzEiQZBxw8FCcc6wsPGcJtJoJr3DSFUMvNXTLvElKNNrwVTgju98iypHpROSu7NYbF8Pmkjj3bQLtpHLjpCZXSNKqiKKHpCL+gNvVvP1qs1sD7G0Zw1mdlGf2B9fQMt6qVn</latexit>



E =
1

2

X

i

(yi � ŷi)
2

<latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit>

Delta Rule

�wij = �✏
@E

@wij
<latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit>
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2

<latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit>

Delta Rule

@E

@wij
=

@E

@ŷi

@ŷi
@wij

<latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit>

�wij = �✏
@E

@wij
<latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit>
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2

<latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit>

Delta Rule

@E

@wij
=

@E

@ŷi

@ŷi
@wij

<latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit>
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2

<latexit sha1_base64="CALfHSXQ+E9x/WIQOww5ueXyP4g="></latexit><latexit sha1_base64="CALfHSXQ+E9x/WIQOww5ueXyP4g="></latexit><latexit sha1_base64="CALfHSXQ+E9x/WIQOww5ueXyP4g="></latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="MhQiv6VSeyYskjwoN3st1p6VQlo=">AAACT3icbVFNS8MwGE47dZ9q9eolOIR5cLS7qAdBEMHjBOsGay1plm6h6QdJKpTSP+lJD/4VMd2Gus0XAg/PB2/yxE8ZFdI0PzS9trO7V280W+3O/sGhcdR5FknGMbFxwhI+9pEgjMbEllQyMk45QZHPyMgP7yp99Eq4oEn8JPOUuBGaxTSgGElFeQZ3Ao5w4aSIS4oYvC9/sTNHsshLj5bwBi59VlkMSuiILPJCuB79P9jLlfHihwnPXwae0TX75mLgNrBWoAtWM/SMN2ea4CwiscQMCTGxzFS6RbUMM1K2nEyQFOEQzchEwRhFRLjFopsSnilmCoOEqxNLuGD/JgoUCZFHvnJGSM7FplaR/2mTTAZXbkHjNJMkxstFQcagTGBVNJxSTrBkuQIIc6ruCvEcqcak+o6WKsHafPI2sAf96771aIIGOAGnoAcscAluwQMYAhtg8A6+tLrW0D71mt5ctqVrq9qOwdro7W8h87V4</latexit><latexit sha1_base64="MhQiv6VSeyYskjwoN3st1p6VQlo=">AAACT3icbVFNS8MwGE47dZ9q9eolOIR5cLS7qAdBEMHjBOsGay1plm6h6QdJKpTSP+lJD/4VMd2Gus0XAg/PB2/yxE8ZFdI0PzS9trO7V280W+3O/sGhcdR5FknGMbFxwhI+9pEgjMbEllQyMk45QZHPyMgP7yp99Eq4oEn8JPOUuBGaxTSgGElFeQZ3Ao5w4aSIS4oYvC9/sTNHsshLj5bwBi59VlkMSuiILPJCuB79P9jLlfHihwnPXwae0TX75mLgNrBWoAtWM/SMN2ea4CwiscQMCTGxzFS6RbUMM1K2nEyQFOEQzchEwRhFRLjFopsSnilmCoOEqxNLuGD/JgoUCZFHvnJGSM7FplaR/2mTTAZXbkHjNJMkxstFQcagTGBVNJxSTrBkuQIIc6ruCvEcqcak+o6WKsHafPI2sAf96771aIIGOAGnoAcscAluwQMYAhtg8A6+tLrW0D71mt5ctqVrq9qOwdro7W8h87V4</latexit><latexit sha1_base64="PDu+QWERfakTwlg0NxsaLVH+toE="></latexit><latexit sha1_base64="CALfHSXQ+E9x/WIQOww5ueXyP4g="></latexit><latexit sha1_base64="CALfHSXQ+E9x/WIQOww5ueXyP4g="></latexit><latexit sha1_base64="CALfHSXQ+E9x/WIQOww5ueXyP4g="></latexit><latexit sha1_base64="CALfHSXQ+E9x/WIQOww5ueXyP4g="></latexit><latexit sha1_base64="CALfHSXQ+E9x/WIQOww5ueXyP4g="></latexit><latexit sha1_base64="CALfHSXQ+E9x/WIQOww5ueXyP4g="></latexit>

�wij = �✏
@E

@wij
<latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit>
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2

<latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit>

Delta Rule

@E

@wij
=

@E

@ŷi

@ŷi
@wij

<latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit>
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@ŷi
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@ŷi
(yk � ŷk)
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@ŷi
(yi � ŷi)

2 =
1
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⇤ 2(yi � ŷi) ⇤ �1

= �(yi � ŷi)
<latexit sha1_base64="achj3Nnz0pheLCPIfxu0slT8c3A="></latexit><latexit sha1_base64="achj3Nnz0pheLCPIfxu0slT8c3A="></latexit><latexit sha1_base64="achj3Nnz0pheLCPIfxu0slT8c3A="></latexit><latexit sha1_base64="achj3Nnz0pheLCPIfxu0slT8c3A="></latexit>

�wij = �✏
@E

@wij
<latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit>



E =
1

2

X

i

(yi � ŷi)
2

<latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit>

Delta Rule

@E

@wij
=

@E

@ŷi

@ŷi
@wij

<latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit>

�(yi � ŷi)
<latexit sha1_base64="rHIiiKnI2nTOCc2UAGW64OYipL0=">AAAB+nicbVBNS8NAEN3Ur1q/Yj16WSxCPbQkIqi3ohePFYwW2hA22027dPPB7kQMIX/FiwcVr/4Sb/4bt20O2vpg4PHeDDPz/ERwBZb1bVRWVtfWN6qbta3tnd09c79+r+JUUubQWMSy5xPFBI+YAxwE6yWSkdAX7MGfXE/9h0cmFY+jO8gS5oZkFPGAUwJa8sx6q5l5HLfwYEwgzwqPn3hmw2pbM+BlYpekgUp0PfNrMIxpGrIIqCBK9W0rATcnEjgVrKgNUsUSQidkxPqaRiRkys1ntxf4WCtDHMRSVwR4pv6eyEmoVBb6ujMkMFaL3lT8z+unEFy4OY+SFFhE54uCVGCI8TQIPOSSURCZJoRKrm/FdEwkoaDjqukQ7MWXl4lz2r5s27dnjc5VmUYVHaIj1EQ2OkcddIO6yEEUPaFn9IrejMJ4Md6Nj3lrxShnDtAfGJ8/yXqTMQ==</latexit><latexit sha1_base64="rHIiiKnI2nTOCc2UAGW64OYipL0=">AAAB+nicbVBNS8NAEN3Ur1q/Yj16WSxCPbQkIqi3ohePFYwW2hA22027dPPB7kQMIX/FiwcVr/4Sb/4bt20O2vpg4PHeDDPz/ERwBZb1bVRWVtfWN6qbta3tnd09c79+r+JUUubQWMSy5xPFBI+YAxwE6yWSkdAX7MGfXE/9h0cmFY+jO8gS5oZkFPGAUwJa8sx6q5l5HLfwYEwgzwqPn3hmw2pbM+BlYpekgUp0PfNrMIxpGrIIqCBK9W0rATcnEjgVrKgNUsUSQidkxPqaRiRkys1ntxf4WCtDHMRSVwR4pv6eyEmoVBb6ujMkMFaL3lT8z+unEFy4OY+SFFhE54uCVGCI8TQIPOSSURCZJoRKrm/FdEwkoaDjqukQ7MWXl4lz2r5s27dnjc5VmUYVHaIj1EQ2OkcddIO6yEEUPaFn9IrejMJ4Md6Nj3lrxShnDtAfGJ8/yXqTMQ==</latexit><latexit sha1_base64="rHIiiKnI2nTOCc2UAGW64OYipL0=">AAAB+nicbVBNS8NAEN3Ur1q/Yj16WSxCPbQkIqi3ohePFYwW2hA22027dPPB7kQMIX/FiwcVr/4Sb/4bt20O2vpg4PHeDDPz/ERwBZb1bVRWVtfWN6qbta3tnd09c79+r+JUUubQWMSy5xPFBI+YAxwE6yWSkdAX7MGfXE/9h0cmFY+jO8gS5oZkFPGAUwJa8sx6q5l5HLfwYEwgzwqPn3hmw2pbM+BlYpekgUp0PfNrMIxpGrIIqCBK9W0rATcnEjgVrKgNUsUSQidkxPqaRiRkys1ntxf4WCtDHMRSVwR4pv6eyEmoVBb6ujMkMFaL3lT8z+unEFy4OY+SFFhE54uCVGCI8TQIPOSSURCZJoRKrm/FdEwkoaDjqukQ7MWXl4lz2r5s27dnjc5VmUYVHaIj1EQ2OkcddIO6yEEUPaFn9IrejMJ4Md6Nj3lrxShnDtAfGJ8/yXqTMQ==</latexit><latexit sha1_base64="rHIiiKnI2nTOCc2UAGW64OYipL0=">AAAB+nicbVBNS8NAEN3Ur1q/Yj16WSxCPbQkIqi3ohePFYwW2hA22027dPPB7kQMIX/FiwcVr/4Sb/4bt20O2vpg4PHeDDPz/ERwBZb1bVRWVtfWN6qbta3tnd09c79+r+JUUubQWMSy5xPFBI+YAxwE6yWSkdAX7MGfXE/9h0cmFY+jO8gS5oZkFPGAUwJa8sx6q5l5HLfwYEwgzwqPn3hmw2pbM+BlYpekgUp0PfNrMIxpGrIIqCBK9W0rATcnEjgVrKgNUsUSQidkxPqaRiRkys1ntxf4WCtDHMRSVwR4pv6eyEmoVBb6ujMkMFaL3lT8z+unEFy4OY+SFFhE54uCVGCI8TQIPOSSURCZJoRKrm/FdEwkoaDjqukQ7MWXl4lz2r5s27dnjc5VmUYVHaIj1EQ2OkcddIO6yEEUPaFn9IrejMJ4Md6Nj3lrxShnDtAfGJ8/yXqTMQ==</latexit>
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<latexit sha1_base64="PogeHRum8QYSpWn3PlW9l2mwBLs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsp+3azSbsbsQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLS8srqWnG9tLG5tb1T3t2713GqGPosFrFqhlSj4BJ9w43AZqKQRqHARji8mviNR1Sax/LOjBIMItqXvMcZNVa6feo8dMoVt+pOQRaJl5MK5Kh3yl/tbszSCKVhgmrd8tzEBBlVhjOB41I71ZhQNqR9bFkqaYQ6yKanjsmRVbqkFytb0pCp+nsio5HWoyi0nRE1Az3vTcT/vFZqeudBxmWSGpRstqiXCmJiMvmbdLlCZsTIEsoUt7cSNqCKMmPTKdkQvPmXF4l/Ur2oejenldplnkYRDuAQjsGDM6jBNdTBBwZ9eIZXeHOE8+K8Ox+z1oKTz+zDHzifP8+gja0=</latexit><latexit sha1_base64="PogeHRum8QYSpWn3PlW9l2mwBLs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsp+3azSbsbsQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLS8srqWnG9tLG5tb1T3t2713GqGPosFrFqhlSj4BJ9w43AZqKQRqHARji8mviNR1Sax/LOjBIMItqXvMcZNVa6feo8dMoVt+pOQRaJl5MK5Kh3yl/tbszSCKVhgmrd8tzEBBlVhjOB41I71ZhQNqR9bFkqaYQ6yKanjsmRVbqkFytb0pCp+nsio5HWoyi0nRE1Az3vTcT/vFZqeudBxmWSGpRstqiXCmJiMvmbdLlCZsTIEsoUt7cSNqCKMmPTKdkQvPmXF4l/Ur2oejenldplnkYRDuAQjsGDM6jBNdTBBwZ9eIZXeHOE8+K8Ox+z1oKTz+zDHzifP8+gja0=</latexit><latexit sha1_base64="PogeHRum8QYSpWn3PlW9l2mwBLs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsp+3azSbsbsQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLS8srqWnG9tLG5tb1T3t2713GqGPosFrFqhlSj4BJ9w43AZqKQRqHARji8mviNR1Sax/LOjBIMItqXvMcZNVa6feo8dMoVt+pOQRaJl5MK5Kh3yl/tbszSCKVhgmrd8tzEBBlVhjOB41I71ZhQNqR9bFkqaYQ6yKanjsmRVbqkFytb0pCp+nsio5HWoyi0nRE1Az3vTcT/vFZqeudBxmWSGpRstqiXCmJiMvmbdLlCZsTIEsoUt7cSNqCKMmPTKdkQvPmXF4l/Ur2oejenldplnkYRDuAQjsGDM6jBNdTBBwZ9eIZXeHOE8+K8Ox+z1oKTz+zDHzifP8+gja0=</latexit><latexit sha1_base64="X/BbPPQRM1pmBhxdK1enSbL+gJw=">AAAB2HicbZDNSgMxFIXv1L86Vq1rN8EiuCozbtSd4MZlBccW2qFkMnfa0ExmSO4IpfQFXLhRfDB3vo3pz0KtBwIf5yTk3pOUSloKgi+vtrW9s7tX3/cPGv7h0XGz8WSLygiMRKEK00u4RSU1RiRJYa80yPNEYTeZ3C3y7jMaKwv9SNMS45yPtMyk4OSszrDZCtrBUmwTwjW0YK1h83OQFqLKUZNQ3Np+GJQUz7ghKRTO/UFlseRiwkfYd6h5jjaeLcecs3PnpCwrjDua2NL9+WLGc2uneeJu5pzG9m+2MP/L+hVl1/FM6rIi1GL1UVYpRgVb7MxSaVCQmjrgwkg3KxNjbrgg14zvOgj/brwJ0WX7ph0+BFCHUziDCwjhCm7hHjoQgYAUXuDNG3uv3vuqqpq37uwEfsn7+AaqKYoN</latexit><latexit sha1_base64="WseH3Lvm3kkPA2C34FDGWVRT7Ro=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVm3Kg7wY3Lio4ttEPJpHfa2EwyJBmxDH0ENy5UfCx3vo3pz0JbDwQ+zknIvSfOBDfW97+90tr6xuZWebuyU93d268dVB+MyjXDkCmhdDumBgWXGFpuBbYzjTSNBbbi0fU0bz2hNlzJezvOMErpQPKEM2qddffce+zV6n7Dn4msQrCAOizU7NW+un3F8hSlZYIa0wn8zEYF1ZYzgZNKNzeYUTaiA+w4lDRFExWzUSfkxDl9kijtjrRk5v5+UdDUmHEau5sptUOznE3N/7JObpOLqOAyyy1KNv8oyQWxikz3Jn2ukVkxdkCZ5m5WwoZUU2ZdOxVXQrC88iqEZ43LRnDrQxmO4BhOIYBzuIIbaEIIDAbwAm/w7gnv1fuYt1XyFrUdwh95nz+zw4xZ</latexit><latexit sha1_base64="WseH3Lvm3kkPA2C34FDGWVRT7Ro=">AAAB3nicbZDNSgMxFIXv1L9aq1a3boJFcFVm3Kg7wY3Lio4ttEPJpHfa2EwyJBmxDH0ENy5UfCx3vo3pz0JbDwQ+zknIvSfOBDfW97+90tr6xuZWebuyU93d268dVB+MyjXDkCmhdDumBgWXGFpuBbYzjTSNBbbi0fU0bz2hNlzJezvOMErpQPKEM2qddffce+zV6n7Dn4msQrCAOizU7NW+un3F8hSlZYIa0wn8zEYF1ZYzgZNKNzeYUTaiA+w4lDRFExWzUSfkxDl9kijtjrRk5v5+UdDUmHEau5sptUOznE3N/7JObpOLqOAyyy1KNv8oyQWxikz3Jn2ukVkxdkCZ5m5WwoZUU2ZdOxVXQrC88iqEZ43LRnDrQxmO4BhOIYBzuIIbaEIIDAbwAm/w7gnv1fuYt1XyFrUdwh95nz+zw4xZ</latexit><latexit sha1_base64="kDQ/E3SSmZDxd1K1XVaS+dFoNLc=">AAAB6XicbVBNT8JAEJ36ifiFevSykZh4Iq0X9Ub04hGjFRJoyHbZwsp22+xOjaThJ3jxoMar/8ib/8YFelDwJZO8vDeTmXlhKoVB1/12lpZXVtfWSxvlza3tnd3K3v69STLNuM8SmehWSA2XQnEfBUreSjWncSh5MxxeTfzmI9dGJOoORykPYtpXIhKMopVun7oP3UrVrblTkEXiFaQKBRrdylenl7As5gqZpMa0PTfFIKcaBZN8XO5khqeUDWmfty1VNOYmyKenjsmxVXokSrQthWSq/p7IaWzMKA5tZ0xxYOa9ifif184wOg9yodIMuWKzRVEmCSZk8jfpCc0ZypEllGlhbyVsQDVlaNMp2xC8+ZcXiX9au6h5N261flmkUYJDOIIT8OAM6nANDfCBQR+e4RXeHOm8OO/Ox6x1ySlmDuAPnM8fzmCNqQ==</latexit><latexit sha1_base64="PogeHRum8QYSpWn3PlW9l2mwBLs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsp+3azSbsbsQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLS8srqWnG9tLG5tb1T3t2713GqGPosFrFqhlSj4BJ9w43AZqKQRqHARji8mviNR1Sax/LOjBIMItqXvMcZNVa6feo8dMoVt+pOQRaJl5MK5Kh3yl/tbszSCKVhgmrd8tzEBBlVhjOB41I71ZhQNqR9bFkqaYQ6yKanjsmRVbqkFytb0pCp+nsio5HWoyi0nRE1Az3vTcT/vFZqeudBxmWSGpRstqiXCmJiMvmbdLlCZsTIEsoUt7cSNqCKMmPTKdkQvPmXF4l/Ur2oejenldplnkYRDuAQjsGDM6jBNdTBBwZ9eIZXeHOE8+K8Ox+z1oKTz+zDHzifP8+gja0=</latexit><latexit sha1_base64="PogeHRum8QYSpWn3PlW9l2mwBLs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsp+3azSbsbsQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLS8srqWnG9tLG5tb1T3t2713GqGPosFrFqhlSj4BJ9w43AZqKQRqHARji8mviNR1Sax/LOjBIMItqXvMcZNVa6feo8dMoVt+pOQRaJl5MK5Kh3yl/tbszSCKVhgmrd8tzEBBlVhjOB41I71ZhQNqR9bFkqaYQ6yKanjsmRVbqkFytb0pCp+nsio5HWoyi0nRE1Az3vTcT/vFZqeudBxmWSGpRstqiXCmJiMvmbdLlCZsTIEsoUt7cSNqCKMmPTKdkQvPmXF4l/Ur2oejenldplnkYRDuAQjsGDM6jBNdTBBwZ9eIZXeHOE8+K8Ox+z1oKTz+zDHzifP8+gja0=</latexit><latexit sha1_base64="PogeHRum8QYSpWn3PlW9l2mwBLs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsp+3azSbsbsQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLS8srqWnG9tLG5tb1T3t2713GqGPosFrFqhlSj4BJ9w43AZqKQRqHARji8mviNR1Sax/LOjBIMItqXvMcZNVa6feo8dMoVt+pOQRaJl5MK5Kh3yl/tbszSCKVhgmrd8tzEBBlVhjOB41I71ZhQNqR9bFkqaYQ6yKanjsmRVbqkFytb0pCp+nsio5HWoyi0nRE1Az3vTcT/vFZqeudBxmWSGpRstqiXCmJiMvmbdLlCZsTIEsoUt7cSNqCKMmPTKdkQvPmXF4l/Ur2oejenldplnkYRDuAQjsGDM6jBNdTBBwZ9eIZXeHOE8+K8Ox+z1oKTz+zDHzifP8+gja0=</latexit><latexit sha1_base64="PogeHRum8QYSpWn3PlW9l2mwBLs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsp+3azSbsbsQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLS8srqWnG9tLG5tb1T3t2713GqGPosFrFqhlSj4BJ9w43AZqKQRqHARji8mviNR1Sax/LOjBIMItqXvMcZNVa6feo8dMoVt+pOQRaJl5MK5Kh3yl/tbszSCKVhgmrd8tzEBBlVhjOB41I71ZhQNqR9bFkqaYQ6yKanjsmRVbqkFytb0pCp+nsio5HWoyi0nRE1Az3vTcT/vFZqeudBxmWSGpRstqiXCmJiMvmbdLlCZsTIEsoUt7cSNqCKMmPTKdkQvPmXF4l/Ur2oejenldplnkYRDuAQjsGDM6jBNdTBBwZ9eIZXeHOE8+K8Ox+z1oKTz+zDHzifP8+gja0=</latexit><latexit sha1_base64="PogeHRum8QYSpWn3PlW9l2mwBLs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsp+3azSbsbsQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLS8srqWnG9tLG5tb1T3t2713GqGPosFrFqhlSj4BJ9w43AZqKQRqHARji8mviNR1Sax/LOjBIMItqXvMcZNVa6feo8dMoVt+pOQRaJl5MK5Kh3yl/tbszSCKVhgmrd8tzEBBlVhjOB41I71ZhQNqR9bFkqaYQ6yKanjsmRVbqkFytb0pCp+nsio5HWoyi0nRE1Az3vTcT/vFZqeudBxmWSGpRstqiXCmJiMvmbdLlCZsTIEsoUt7cSNqCKMmPTKdkQvPmXF4l/Ur2oejenldplnkYRDuAQjsGDM6jBNdTBBwZ9eIZXeHOE8+K8Ox+z1oKTz+zDHzifP8+gja0=</latexit><latexit sha1_base64="PogeHRum8QYSpWn3PlW9l2mwBLs=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsp+3azSbsbsQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTATXxnW/ncLS8srqWnG9tLG5tb1T3t2713GqGPosFrFqhlSj4BJ9w43AZqKQRqHARji8mviNR1Sax/LOjBIMItqXvMcZNVa6feo8dMoVt+pOQRaJl5MK5Kh3yl/tbszSCKVhgmrd8tzEBBlVhjOB41I71ZhQNqR9bFkqaYQ6yKanjsmRVbqkFytb0pCp+nsio5HWoyi0nRE1Az3vTcT/vFZqeudBxmWSGpRstqiXCmJiMvmbdLlCZsTIEsoUt7cSNqCKMmPTKdkQvPmXF4l/Ur2oejenldplnkYRDuAQjsGDM6jBNdTBBwZ9eIZXeHOE8+K8Ox+z1oKTz+zDHzifP8+gja0=</latexit>
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<latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit>
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<latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit>

Delta Rule

@E

@wij
=

@E

@ŷi

@ŷi
@wij

<latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit>

= �(yi � ŷi)xj
<latexit sha1_base64="XBqojYEh+nugE/KGhNPCKeC1byw=">AAACAHicbVDLSsNAFL2pr1pfUTeCm8Ei1EVLIoK6EIpuXFYwttCGMJlO2rGTBzMTMYS68VfcuFBx62e482+cPhZaPXDhcM693HuPn3AmlWV9GYW5+YXFpeJyaWV1bX3D3Ny6kXEqCHVIzGPR8rGknEXUUUxx2koExaHPadMfXIz85h0VksXRtcoS6oa4F7GAEay05Jk7Z6hayTyGqqjTxyrPhh47QPferWeWrZo1BvpL7CkpwxQNz/zsdGOShjRShGMp27aVKDfHQjHC6bDUSSVNMBngHm1rGuGQSjcffzBE+1rpoiAWuiKFxurPiRyHUmahrztDrPpy1huJ/3ntVAUnbs6iJFU0IpNFQcqRitEoDtRlghLFM00wEUzfikgfC0yUDq2kQ7BnX/5LnMPaac2+OirXz6dpFGEX9qACNhxDHS6hAQ4QeIAneIFX49F4Nt6M90lrwZjObMMvGB/fbMiVKw==</latexit><latexit sha1_base64="XBqojYEh+nugE/KGhNPCKeC1byw=">AAACAHicbVDLSsNAFL2pr1pfUTeCm8Ei1EVLIoK6EIpuXFYwttCGMJlO2rGTBzMTMYS68VfcuFBx62e482+cPhZaPXDhcM693HuPn3AmlWV9GYW5+YXFpeJyaWV1bX3D3Ny6kXEqCHVIzGPR8rGknEXUUUxx2koExaHPadMfXIz85h0VksXRtcoS6oa4F7GAEay05Jk7Z6hayTyGqqjTxyrPhh47QPferWeWrZo1BvpL7CkpwxQNz/zsdGOShjRShGMp27aVKDfHQjHC6bDUSSVNMBngHm1rGuGQSjcffzBE+1rpoiAWuiKFxurPiRyHUmahrztDrPpy1huJ/3ntVAUnbs6iJFU0IpNFQcqRitEoDtRlghLFM00wEUzfikgfC0yUDq2kQ7BnX/5LnMPaac2+OirXz6dpFGEX9qACNhxDHS6hAQ4QeIAneIFX49F4Nt6M90lrwZjObMMvGB/fbMiVKw==</latexit><latexit sha1_base64="XBqojYEh+nugE/KGhNPCKeC1byw=">AAACAHicbVDLSsNAFL2pr1pfUTeCm8Ei1EVLIoK6EIpuXFYwttCGMJlO2rGTBzMTMYS68VfcuFBx62e482+cPhZaPXDhcM693HuPn3AmlWV9GYW5+YXFpeJyaWV1bX3D3Ny6kXEqCHVIzGPR8rGknEXUUUxx2koExaHPadMfXIz85h0VksXRtcoS6oa4F7GAEay05Jk7Z6hayTyGqqjTxyrPhh47QPferWeWrZo1BvpL7CkpwxQNz/zsdGOShjRShGMp27aVKDfHQjHC6bDUSSVNMBngHm1rGuGQSjcffzBE+1rpoiAWuiKFxurPiRyHUmahrztDrPpy1huJ/3ntVAUnbs6iJFU0IpNFQcqRitEoDtRlghLFM00wEUzfikgfC0yUDq2kQ7BnX/5LnMPaac2+OirXz6dpFGEX9qACNhxDHS6hAQ4QeIAneIFX49F4Nt6M90lrwZjObMMvGB/fbMiVKw==</latexit><latexit sha1_base64="XBqojYEh+nugE/KGhNPCKeC1byw=">AAACAHicbVDLSsNAFL2pr1pfUTeCm8Ei1EVLIoK6EIpuXFYwttCGMJlO2rGTBzMTMYS68VfcuFBx62e482+cPhZaPXDhcM693HuPn3AmlWV9GYW5+YXFpeJyaWV1bX3D3Ny6kXEqCHVIzGPR8rGknEXUUUxx2koExaHPadMfXIz85h0VksXRtcoS6oa4F7GAEay05Jk7Z6hayTyGqqjTxyrPhh47QPferWeWrZo1BvpL7CkpwxQNz/zsdGOShjRShGMp27aVKDfHQjHC6bDUSSVNMBngHm1rGuGQSjcffzBE+1rpoiAWuiKFxurPiRyHUmahrztDrPpy1huJ/3ntVAUnbs6iJFU0IpNFQcqRitEoDtRlghLFM00wEUzfikgfC0yUDq2kQ7BnX/5LnMPaac2+OirXz6dpFGEX9qACNhxDHS6hAQ4QeIAneIFX49F4Nt6M90lrwZjObMMvGB/fbMiVKw==</latexit>

�wij = �✏
@E

@wij
<latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit>
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<latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit><latexit sha1_base64="McJcjdzS320YyCmcETtnyII+IqA=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0WogiUpgroQiiK4rGBtoYlhMp20Q2eSMDMRQsg/uPFX3LhQcevKnX/jtM1Cqwfu5XDOvczc48eMSmVZX0Zpbn5hcam8XFlZXVvfMDe3bmWUCEzaOGKR6PpIEkZD0lZUMdKNBUHcZ6Tjjy7GfueeCEmj8EalMXE5GoQ0oBgpLXnmwSU8g04gEM7sPGvk0JEJ9yispbodQmeIVJbmHt2/a3hm1apbE8C/xC5IFRRoeean049wwkmoMENS9mwrVm6GhKKYkbziJJLECI/QgPQ0DREn0s0mN+VwTyt9GERCV6jgRP25kSEuZcp9PcmRGspZbyz+5/USFZy4GQ3jRJEQTx8KEgZVBMcBwT4VBCuWaoKwoPqvEA+RDkjpGCs6BHv25L+k3aif1u3ro2rzvEijDHbALqgBGxyDJrgCLdAGGDyAJ/ACXo1H49l4M96noyWj2NkGv2B8fAOLxZxK</latexit>

Delta Rule

@E

@wij
=

@E

@ŷi

@ŷi
@wij

<latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit><latexit sha1_base64="gQcstnPqlmsH5Yd5VdZDkFHd4Q8=">AAACXnicfVFdS8MwFE3rx+Y+XNUXwZfgEHwarQjqgzAUwccJ1g3WUtIs3eLSD5J0Mkr/pG+CL/4T060w3cQLgcM5596bnPgJo0Ka5oemb23v7Faqe7V6o7nfMg4OX0ScckxsHLOYD3wkCKMRsSWVjAwSTlDoM9L3p/eF3p8RLmgcPct5QtwQjSMaUIykojxj5gQc4cxJEJcUMfiQr/Cbl9HXPIe38B+TM0Eym+cezdddK2VzpGe0zY65KLgJrBK0QVk9z3h3RjFOQxJJzJAQQ8tMpJsVYzEjec1JBUkQnqIxGSoYoZAIN1vkk8MzxYxgEHN1IgkX7M+ODIVCzENfOUMkJ2JdK8i/tGEqg2s3o1GSShLh5aIgZVDGsAgbjignWLK5Aghzqu4K8QSplKT6kpoKwVp/8iawLzo3Hevpst29K9OoghNwCs6BBa5AFzyCHrABBp+artW1hvalV/Sm3lpada3sOQK/Sj/+BuhBuH0=</latexit>

= �(yi � ŷi)xj
<latexit sha1_base64="XBqojYEh+nugE/KGhNPCKeC1byw=">AAACAHicbVDLSsNAFL2pr1pfUTeCm8Ei1EVLIoK6EIpuXFYwttCGMJlO2rGTBzMTMYS68VfcuFBx62e482+cPhZaPXDhcM693HuPn3AmlWV9GYW5+YXFpeJyaWV1bX3D3Ny6kXEqCHVIzGPR8rGknEXUUUxx2koExaHPadMfXIz85h0VksXRtcoS6oa4F7GAEay05Jk7Z6hayTyGqqjTxyrPhh47QPferWeWrZo1BvpL7CkpwxQNz/zsdGOShjRShGMp27aVKDfHQjHC6bDUSSVNMBngHm1rGuGQSjcffzBE+1rpoiAWuiKFxurPiRyHUmahrztDrPpy1huJ/3ntVAUnbs6iJFU0IpNFQcqRitEoDtRlghLFM00wEUzfikgfC0yUDq2kQ7BnX/5LnMPaac2+OirXz6dpFGEX9qACNhxDHS6hAQ4QeIAneIFX49F4Nt6M90lrwZjObMMvGB/fbMiVKw==</latexit><latexit sha1_base64="XBqojYEh+nugE/KGhNPCKeC1byw=">AAACAHicbVDLSsNAFL2pr1pfUTeCm8Ei1EVLIoK6EIpuXFYwttCGMJlO2rGTBzMTMYS68VfcuFBx62e482+cPhZaPXDhcM693HuPn3AmlWV9GYW5+YXFpeJyaWV1bX3D3Ny6kXEqCHVIzGPR8rGknEXUUUxx2koExaHPadMfXIz85h0VksXRtcoS6oa4F7GAEay05Jk7Z6hayTyGqqjTxyrPhh47QPferWeWrZo1BvpL7CkpwxQNz/zsdGOShjRShGMp27aVKDfHQjHC6bDUSSVNMBngHm1rGuGQSjcffzBE+1rpoiAWuiKFxurPiRyHUmahrztDrPpy1huJ/3ntVAUnbs6iJFU0IpNFQcqRitEoDtRlghLFM00wEUzfikgfC0yUDq2kQ7BnX/5LnMPaac2+OirXz6dpFGEX9qACNhxDHS6hAQ4QeIAneIFX49F4Nt6M90lrwZjObMMvGB/fbMiVKw==</latexit><latexit sha1_base64="XBqojYEh+nugE/KGhNPCKeC1byw=">AAACAHicbVDLSsNAFL2pr1pfUTeCm8Ei1EVLIoK6EIpuXFYwttCGMJlO2rGTBzMTMYS68VfcuFBx62e482+cPhZaPXDhcM693HuPn3AmlWV9GYW5+YXFpeJyaWV1bX3D3Ny6kXEqCHVIzGPR8rGknEXUUUxx2koExaHPadMfXIz85h0VksXRtcoS6oa4F7GAEay05Jk7Z6hayTyGqqjTxyrPhh47QPferWeWrZo1BvpL7CkpwxQNz/zsdGOShjRShGMp27aVKDfHQjHC6bDUSSVNMBngHm1rGuGQSjcffzBE+1rpoiAWuiKFxurPiRyHUmahrztDrPpy1huJ/3ntVAUnbs6iJFU0IpNFQcqRitEoDtRlghLFM00wEUzfikgfC0yUDq2kQ7BnX/5LnMPaac2+OirXz6dpFGEX9qACNhxDHS6hAQ4QeIAneIFX49F4Nt6M90lrwZjObMMvGB/fbMiVKw==</latexit><latexit sha1_base64="XBqojYEh+nugE/KGhNPCKeC1byw=">AAACAHicbVDLSsNAFL2pr1pfUTeCm8Ei1EVLIoK6EIpuXFYwttCGMJlO2rGTBzMTMYS68VfcuFBx62e482+cPhZaPXDhcM693HuPn3AmlWV9GYW5+YXFpeJyaWV1bX3D3Ny6kXEqCHVIzGPR8rGknEXUUUxx2koExaHPadMfXIz85h0VksXRtcoS6oa4F7GAEay05Jk7Z6hayTyGqqjTxyrPhh47QPferWeWrZo1BvpL7CkpwxQNz/zsdGOShjRShGMp27aVKDfHQjHC6bDUSSVNMBngHm1rGuGQSjcffzBE+1rpoiAWuiKFxurPiRyHUmahrztDrPpy1huJ/3ntVAUnbs6iJFU0IpNFQcqRitEoDtRlghLFM00wEUzfikgfC0yUDq2kQ7BnX/5LnMPaac2+OirXz6dpFGEX9qACNhxDHS6hAQ4QeIAneIFX49F4Nt6M90lrwZjObMMvGB/fbMiVKw==</latexit>

�wij = ✏(yi � ŷi)xj
<latexit sha1_base64="y6yBHiGYh1FQS9exbtH4pSE5iZc=">AAACF3icbVBNS8NAEN3Ur1q/qh69LBahHqyJCOpBKOrBo4JVoSlhs5222242YXeihtCf4cW/4sWDile9+W9Maw9afTDweG+GmXl+JIVB2/60chOTU9Mz+dnC3PzC4lJxeeXShLHmUOOhDPW1zwxIoaCGAiVcRxpY4Eu48nvHA//qBrQRobrAJIJGwNpKtARnmElecds9AYmM3nqp6PbpIXUhMkKGipYTT9At6nYYpknfE5v0zusWvGLJrthD0L/EGZESGeHMK364zZDHASjkkhlTd+wIGynTKLiEfsGNDUSM91gb6hlVLADTSIeP9elGpjRpK9RZKaRD9edEygJjksDPOgOGHTPuDcT/vHqMrf1GKlQUIyj+vagVS4ohHaREm0IDR5lkhHEtslsp7zDNOGZZDkJwxl/+S2o7lYOKc75bqh6N0siTNbJOysQhe6RKTskZqRFO7skjeSYv1oP1ZL1ab9+tOWs0s0p+wXr/AsSqnos=</latexit><latexit sha1_base64="y6yBHiGYh1FQS9exbtH4pSE5iZc=">AAACF3icbVBNS8NAEN3Ur1q/qh69LBahHqyJCOpBKOrBo4JVoSlhs5222242YXeihtCf4cW/4sWDile9+W9Maw9afTDweG+GmXl+JIVB2/60chOTU9Mz+dnC3PzC4lJxeeXShLHmUOOhDPW1zwxIoaCGAiVcRxpY4Eu48nvHA//qBrQRobrAJIJGwNpKtARnmElecds9AYmM3nqp6PbpIXUhMkKGipYTT9At6nYYpknfE5v0zusWvGLJrthD0L/EGZESGeHMK364zZDHASjkkhlTd+wIGynTKLiEfsGNDUSM91gb6hlVLADTSIeP9elGpjRpK9RZKaRD9edEygJjksDPOgOGHTPuDcT/vHqMrf1GKlQUIyj+vagVS4ohHaREm0IDR5lkhHEtslsp7zDNOGZZDkJwxl/+S2o7lYOKc75bqh6N0siTNbJOysQhe6RKTskZqRFO7skjeSYv1oP1ZL1ab9+tOWs0s0p+wXr/AsSqnos=</latexit><latexit sha1_base64="y6yBHiGYh1FQS9exbtH4pSE5iZc=">AAACF3icbVBNS8NAEN3Ur1q/qh69LBahHqyJCOpBKOrBo4JVoSlhs5222242YXeihtCf4cW/4sWDile9+W9Maw9afTDweG+GmXl+JIVB2/60chOTU9Mz+dnC3PzC4lJxeeXShLHmUOOhDPW1zwxIoaCGAiVcRxpY4Eu48nvHA//qBrQRobrAJIJGwNpKtARnmElecds9AYmM3nqp6PbpIXUhMkKGipYTT9At6nYYpknfE5v0zusWvGLJrthD0L/EGZESGeHMK364zZDHASjkkhlTd+wIGynTKLiEfsGNDUSM91gb6hlVLADTSIeP9elGpjRpK9RZKaRD9edEygJjksDPOgOGHTPuDcT/vHqMrf1GKlQUIyj+vagVS4ohHaREm0IDR5lkhHEtslsp7zDNOGZZDkJwxl/+S2o7lYOKc75bqh6N0siTNbJOysQhe6RKTskZqRFO7skjeSYv1oP1ZL1ab9+tOWs0s0p+wXr/AsSqnos=</latexit><latexit sha1_base64="y6yBHiGYh1FQS9exbtH4pSE5iZc=">AAACF3icbVBNS8NAEN3Ur1q/qh69LBahHqyJCOpBKOrBo4JVoSlhs5222242YXeihtCf4cW/4sWDile9+W9Maw9afTDweG+GmXl+JIVB2/60chOTU9Mz+dnC3PzC4lJxeeXShLHmUOOhDPW1zwxIoaCGAiVcRxpY4Eu48nvHA//qBrQRobrAJIJGwNpKtARnmElecds9AYmM3nqp6PbpIXUhMkKGipYTT9At6nYYpknfE5v0zusWvGLJrthD0L/EGZESGeHMK364zZDHASjkkhlTd+wIGynTKLiEfsGNDUSM91gb6hlVLADTSIeP9elGpjRpK9RZKaRD9edEygJjksDPOgOGHTPuDcT/vHqMrf1GKlQUIyj+vagVS4ohHaREm0IDR5lkhHEtslsp7zDNOGZZDkJwxl/+S2o7lYOKc75bqh6N0siTNbJOysQhe6RKTskZqRFO7skjeSYv1oP1ZL1ab9+tOWs0s0p+wXr/AsSqnos=</latexit>

Update rule:

�wij = �✏
@E

@wij
<latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit><latexit sha1_base64="ebjU/UrB1zkR54UiuTkwmjwaTaM=">AAACJXicbVDLSgMxFM3UV62vUZdugkVwY5kRQV0Uig9wWcHaQqeUTHqnjc1khiSjlGG+xo2/4sZFFcGVv2L6ALV6IHA459wk9/gxZ0o7zoeVm5tfWFzKLxdWVtfWN+zNrVsVJZJCjUY8kg2fKOBMQE0zzaERSyChz6Hu989Hfv0epGKRuNGDGFoh6QoWMEq0kdp22bsArgl+aKfsLsNlfIA9iBXjkcBeIAlNvZhIzQjHl9k3n8Sztl10Ss4Y+C9xp6SIpqi27aHXiWgSgtCUE6WarhPrVjq6lXLICl6iICa0T7rQNFSQEFQrHa+Z4T2jdHAQSXOExmP150RKQqUGoW+SIdE9NeuNxP+8ZqKDk1bKRJxoEHTyUJBwrCM86gx3mASq+cAQQiUzf8W0R0w52jRbMCW4syv/JbXD0mnJvT4qVs6mbeTRDtpF+8hFx6iCrlAV1RBFj+gZDdGr9WS9WG/W+ySas6Yz2+gXrM8vBXKlyA==</latexit>



• (…)

Homework question + lr demo



• These are linear models: outputs can only be expressed 
as a linear combination of inputs


• Usually, we need nonlinear functions, e.g. to capture 
mapping from images to class labels (not just a linear 
combination of pixels)

Linear Predictability Constraint


