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Talk Outline
• Neural Networks with External Memory


• Reinforcement Learning with Memory Systems


• Some Limitations and Weaknesses Therein


• The MEmory, INference, and Reinforcement Learning 
Agent (MERLIN)


• Its Behavior on Interesting Tasks Characterized by Partial 
Observability


• Re The Programmer’s Apprentice: Imitation-Learning for 
Complex Skills (Motor Skills) 



Neural Turing Machines (NTMs) and 
Differentiable Neural Computers (DNCs)

• Trainable neural networks 
that can read and write to 
external memory.


• Can instantiate simple 
algorithms operating over 
simple data structures 
like lists and graphs.


• Have higher capacity 
memory than LSTMs 
(Hochreiter and 
Schmidhuber, 1997) 
alone.
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(Graves, Wayne, Danihelka, arXiv 2014) (Graves, Wayne et al., Nature 2016)



Neural Turing Machines (NTMs) and 
Differentiable Neural Computers (DNCs)

NTMs are a little more 
primitive / kludgy than DNCs.

(Graves, Wayne, Danihelka, arXiv 2014) (Graves, Wayne et al., Nature 2016)
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A Simple DNC

Read Key

Write Vector

LSTM

Read Vector

Inputs

Outputs

Memory

Reading from Memory

wt[i] =
exp(kt ·Mt[i, ·])P
j exp(kt ·Mt[j, ·])

<latexit sha1_base64="b+7DMG5Aed4705Z89/0VooFXzb4="></latexit><latexit sha1_base64="b+7DMG5Aed4705Z89/0VooFXzb4="></latexit><latexit sha1_base64="b+7DMG5Aed4705Z89/0VooFXzb4="></latexit><latexit sha1_base64="b+7DMG5Aed4705Z89/0VooFXzb4="></latexit>

mt =
X

i

wt[i]Mt[i, ·]
<latexit sha1_base64="0ycyZfMKzCt3bjXAA3Wd6ZhOzKg=">AAACEHicbVDLSsQwFE3H9/iqunQTHEQXMrQi6EYYdONGUHBGYVpKmmY0TNKU5FYZynyCG3/FjQtF3Lp059+YznTh68DlHs65l+SeOBPcgOd9OrWJyanpmdm5+vzC4tKyu7LaMSrXlLWpEkpfxcQwwVPWBg6CXWWaERkLdhn3j0v/8pZpw1V6AYOMhZJcp7zHKQErRe5WECuRFHIYAT7EgcllxPFdBF0e4tOy7QQ0URBGbsNreiPgv8SvSANVOIvcjyBRNJcsBSqIMV3fyyAsiAZOBRvWg9ywjNA+uWZdS1MimQmL0UFDvGmVBPeUtpUCHqnfNwoijRnI2E5KAjfmt1eK/3ndHHoHYcHTLAeW0vFDvVxgULhMBydcMwpiYAmhmtu/YnpDNKFgM6zbEPzfJ/8lnd2m7zX9871G66iKYxatow20jXy0j1roBJ2hNqLoHj2iZ/TiPDhPzqvzNh6tOdXOGvoB5/0L5Qyceg==</latexit><latexit sha1_base64="0ycyZfMKzCt3bjXAA3Wd6ZhOzKg=">AAACEHicbVDLSsQwFE3H9/iqunQTHEQXMrQi6EYYdONGUHBGYVpKmmY0TNKU5FYZynyCG3/FjQtF3Lp059+YznTh68DlHs65l+SeOBPcgOd9OrWJyanpmdm5+vzC4tKyu7LaMSrXlLWpEkpfxcQwwVPWBg6CXWWaERkLdhn3j0v/8pZpw1V6AYOMhZJcp7zHKQErRe5WECuRFHIYAT7EgcllxPFdBF0e4tOy7QQ0URBGbsNreiPgv8SvSANVOIvcjyBRNJcsBSqIMV3fyyAsiAZOBRvWg9ywjNA+uWZdS1MimQmL0UFDvGmVBPeUtpUCHqnfNwoijRnI2E5KAjfmt1eK/3ndHHoHYcHTLAeW0vFDvVxgULhMBydcMwpiYAmhmtu/YnpDNKFgM6zbEPzfJ/8lnd2m7zX9871G66iKYxatow20jXy0j1roBJ2hNqLoHj2iZ/TiPDhPzqvzNh6tOdXOGvoB5/0L5Qyceg==</latexit><latexit sha1_base64="0ycyZfMKzCt3bjXAA3Wd6ZhOzKg=">AAACEHicbVDLSsQwFE3H9/iqunQTHEQXMrQi6EYYdONGUHBGYVpKmmY0TNKU5FYZynyCG3/FjQtF3Lp059+YznTh68DlHs65l+SeOBPcgOd9OrWJyanpmdm5+vzC4tKyu7LaMSrXlLWpEkpfxcQwwVPWBg6CXWWaERkLdhn3j0v/8pZpw1V6AYOMhZJcp7zHKQErRe5WECuRFHIYAT7EgcllxPFdBF0e4tOy7QQ0URBGbsNreiPgv8SvSANVOIvcjyBRNJcsBSqIMV3fyyAsiAZOBRvWg9ywjNA+uWZdS1MimQmL0UFDvGmVBPeUtpUCHqnfNwoijRnI2E5KAjfmt1eK/3ndHHoHYcHTLAeW0vFDvVxgULhMBydcMwpiYAmhmtu/YnpDNKFgM6zbEPzfJ/8lnd2m7zX9871G66iKYxatow20jXy0j1roBJ2hNqLoHj2iZ/TiPDhPzqvzNh6tOdXOGvoB5/0L5Qyceg==</latexit><latexit sha1_base64="0ycyZfMKzCt3bjXAA3Wd6ZhOzKg=">AAACEHicbVDLSsQwFE3H9/iqunQTHEQXMrQi6EYYdONGUHBGYVpKmmY0TNKU5FYZynyCG3/FjQtF3Lp059+YznTh68DlHs65l+SeOBPcgOd9OrWJyanpmdm5+vzC4tKyu7LaMSrXlLWpEkpfxcQwwVPWBg6CXWWaERkLdhn3j0v/8pZpw1V6AYOMhZJcp7zHKQErRe5WECuRFHIYAT7EgcllxPFdBF0e4tOy7QQ0URBGbsNreiPgv8SvSANVOIvcjyBRNJcsBSqIMV3fyyAsiAZOBRvWg9ywjNA+uWZdS1MimQmL0UFDvGmVBPeUtpUCHqnfNwoijRnI2E5KAjfmt1eK/3ndHHoHYcHTLAeW0vFDvVxgULhMBydcMwpiYAmhmtu/YnpDNKFgM6zbEPzfJ/8lnd2m7zX9871G66iKYxatow20jXy0j1roBJ2hNqLoHj2iZ/TiPDhPzqvzNh6tOdXOGvoB5/0L5Qyceg==</latexit>

mt
<latexit sha1_base64="DM8vSf7ZGaBUjCUGQTnYI8Qzvf0=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzAOTJczOziZD5rHM9AphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFqeAWfP/bK62tb2xulbcrO7t7+wfVw6O21ZmhrEW10KYbEcsEV6wFHATrpoYRGQnWica3M7/zxIzlWj3AJGWhJEPFE04JOOmxH2kR53I6gEG15tf9OfAqCQpSQwWag+pXP9Y0k0wBFcTaXuCnEObEAKeCTSv9zLKU0DEZsp6jikhmw3x+8RSfOSXGiTauFOC5+nsiJ9LaiYxcpyQwssveTPzP62WQXIc5V2kGTNHFoiQTGDSevY9jbhgFMXGEUMPdrZiOiCEUXEgVF0Kw/PIqaV/UA78e3F/WGjdFHGV0gk7ROQrQFWqgO9RELUSRQs/oFb151nvx3r2PRWvJK2aO0R94nz/vv5ET</latexit><latexit sha1_base64="DM8vSf7ZGaBUjCUGQTnYI8Qzvf0=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzAOTJczOziZD5rHM9AphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFqeAWfP/bK62tb2xulbcrO7t7+wfVw6O21ZmhrEW10KYbEcsEV6wFHATrpoYRGQnWica3M7/zxIzlWj3AJGWhJEPFE04JOOmxH2kR53I6gEG15tf9OfAqCQpSQwWag+pXP9Y0k0wBFcTaXuCnEObEAKeCTSv9zLKU0DEZsp6jikhmw3x+8RSfOSXGiTauFOC5+nsiJ9LaiYxcpyQwssveTPzP62WQXIc5V2kGTNHFoiQTGDSevY9jbhgFMXGEUMPdrZiOiCEUXEgVF0Kw/PIqaV/UA78e3F/WGjdFHGV0gk7ROQrQFWqgO9RELUSRQs/oFb151nvx3r2PRWvJK2aO0R94nz/vv5ET</latexit><latexit sha1_base64="DM8vSf7ZGaBUjCUGQTnYI8Qzvf0=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzAOTJczOziZD5rHM9AphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFqeAWfP/bK62tb2xulbcrO7t7+wfVw6O21ZmhrEW10KYbEcsEV6wFHATrpoYRGQnWica3M7/zxIzlWj3AJGWhJEPFE04JOOmxH2kR53I6gEG15tf9OfAqCQpSQwWag+pXP9Y0k0wBFcTaXuCnEObEAKeCTSv9zLKU0DEZsp6jikhmw3x+8RSfOSXGiTauFOC5+nsiJ9LaiYxcpyQwssveTPzP62WQXIc5V2kGTNHFoiQTGDSevY9jbhgFMXGEUMPdrZiOiCEUXEgVF0Kw/PIqaV/UA78e3F/WGjdFHGV0gk7ROQrQFWqgO9RELUSRQs/oFb151nvx3r2PRWvJK2aO0R94nz/vv5ET</latexit><latexit sha1_base64="DM8vSf7ZGaBUjCUGQTnYI8Qzvf0=">AAAB8XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48RzAOTJczOziZD5rHM9AphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFqeAWfP/bK62tb2xulbcrO7t7+wfVw6O21ZmhrEW10KYbEcsEV6wFHATrpoYRGQnWica3M7/zxIzlWj3AJGWhJEPFE04JOOmxH2kR53I6gEG15tf9OfAqCQpSQwWag+pXP9Y0k0wBFcTaXuCnEObEAKeCTSv9zLKU0DEZsp6jikhmw3x+8RSfOSXGiTauFOC5+nsiJ9LaiYxcpyQwssveTPzP62WQXIc5V2kGTNHFoiQTGDSevY9jbhgFMXGEUMPdrZiOiCEUXEgVF0Kw/PIqaV/UA78e3F/WGjdFHGV0gk7ROQrQFWqgO9RELUSRQs/oFb151nvx3r2PRWvJK2aO0R94nz/vv5ET</latexit>

kt
<latexit sha1_base64="MIcDF6oqu9+WVRMWKNIeC7ypme4=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKJvNpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdkBgmuGQt5ChYN9WMJKFgnXB8O/M7T0wbruQDTlIWJGQoecwpQSs99kMlonw8HeCgWvPq3hzuKvELUoMCzUH1qx8pmiVMIhXEmJ7vpRjkRCOngk0r/cywlNAxGbKepZIkzAT5/OKpe2aVyI2VtiXRnau/J3KSGDNJQtuZEByZZW8m/uf1Moyvg5zLNEMm6WJRnAkXlTt73424ZhTFxBJCNbe3unRENKFoQ6rYEPzll1dJ+6Lue3X//rLWuCniKMMJnMI5+HAFDbiDJrSAgoRneIU3xzgvzrvzsWgtOcXMMfyB8/kD7LGREQ==</latexit><latexit sha1_base64="MIcDF6oqu9+WVRMWKNIeC7ypme4=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKJvNpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdkBgmuGQt5ChYN9WMJKFgnXB8O/M7T0wbruQDTlIWJGQoecwpQSs99kMlonw8HeCgWvPq3hzuKvELUoMCzUH1qx8pmiVMIhXEmJ7vpRjkRCOngk0r/cywlNAxGbKepZIkzAT5/OKpe2aVyI2VtiXRnau/J3KSGDNJQtuZEByZZW8m/uf1Moyvg5zLNEMm6WJRnAkXlTt73424ZhTFxBJCNbe3unRENKFoQ6rYEPzll1dJ+6Lue3X//rLWuCniKMMJnMI5+HAFDbiDJrSAgoRneIU3xzgvzrvzsWgtOcXMMfyB8/kD7LGREQ==</latexit><latexit sha1_base64="MIcDF6oqu9+WVRMWKNIeC7ypme4=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKJvNpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdkBgmuGQt5ChYN9WMJKFgnXB8O/M7T0wbruQDTlIWJGQoecwpQSs99kMlonw8HeCgWvPq3hzuKvELUoMCzUH1qx8pmiVMIhXEmJ7vpRjkRCOngk0r/cywlNAxGbKepZIkzAT5/OKpe2aVyI2VtiXRnau/J3KSGDNJQtuZEByZZW8m/uf1Moyvg5zLNEMm6WJRnAkXlTt73424ZhTFxBJCNbe3unRENKFoQ6rYEPzll1dJ+6Lue3X//rLWuCniKMMJnMI5+HAFDbiDJrSAgoRneIU3xzgvzrvzsWgtOcXMMfyB8/kD7LGREQ==</latexit><latexit sha1_base64="MIcDF6oqu9+WVRMWKNIeC7ypme4=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKJvNpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdkBgmuGQt5ChYN9WMJKFgnXB8O/M7T0wbruQDTlIWJGQoecwpQSs99kMlonw8HeCgWvPq3hzuKvELUoMCzUH1qx8pmiVMIhXEmJ7vpRjkRCOngk0r/cywlNAxGbKepZIkzAT5/OKpe2aVyI2VtiXRnau/J3KSGDNJQtuZEByZZW8m/uf1Moyvg5zLNEMm6WJRnAkXlTt73424ZhTFxBJCNbe3unRENKFoQ6rYEPzll1dJ+6Lue3X//rLWuCniKMMJnMI5+HAFDbiDJrSAgoRneIU3xzgvzrvzsWgtOcXMMfyB8/kD7LGREQ==</latexit>

Read “Attention Weighting”

Read Vector



dt
<latexit sha1_base64="sDJo2LMT7BTvJmyXULxPS+cnxlg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKJvNpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdkBgmuGQt5ChYN9WMJKFgnXB8O/M7T0wbruQDTlIWJGQoecwpQSs99kMlojyaDnBQrXl1bw53lfgFqUGB5qD61Y8UzRImkQpiTM/3UgxyopFTwaaVfmZYSuiYDFnPUkkSZoJ8fvHUPbNK5MZK25LoztXfEzlJjJkkoe1MCI7MsjcT//N6GcbXQc5lmiGTdLEozoSLyp2970ZcM4piYgmhmttbXToimlC0IVVsCP7yy6ukfVH3vbp/f1lr3BRxlOEETuEcfLiCBtxBE1pAQcIzvMKbY5wX5935WLSWnGLmGP7A+fwB4gCRCg==</latexit><latexit sha1_base64="sDJo2LMT7BTvJmyXULxPS+cnxlg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKJvNpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdkBgmuGQt5ChYN9WMJKFgnXB8O/M7T0wbruQDTlIWJGQoecwpQSs99kMlojyaDnBQrXl1bw53lfgFqUGB5qD61Y8UzRImkQpiTM/3UgxyopFTwaaVfmZYSuiYDFnPUkkSZoJ8fvHUPbNK5MZK25LoztXfEzlJjJkkoe1MCI7MsjcT//N6GcbXQc5lmiGTdLEozoSLyp2970ZcM4piYgmhmttbXToimlC0IVVsCP7yy6ukfVH3vbp/f1lr3BRxlOEETuEcfLiCBtxBE1pAQcIzvMKbY5wX5935WLSWnGLmGP7A+fwB4gCRCg==</latexit><latexit sha1_base64="sDJo2LMT7BTvJmyXULxPS+cnxlg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKJvNpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdkBgmuGQt5ChYN9WMJKFgnXB8O/M7T0wbruQDTlIWJGQoecwpQSs99kMlojyaDnBQrXl1bw53lfgFqUGB5qD61Y8UzRImkQpiTM/3UgxyopFTwaaVfmZYSuiYDFnPUkkSZoJ8fvHUPbNK5MZK25LoztXfEzlJjJkkoe1MCI7MsjcT//N6GcbXQc5lmiGTdLEozoSLyp2970ZcM4piYgmhmttbXToimlC0IVVsCP7yy6ukfVH3vbp/f1lr3BRxlOEETuEcfLiCBtxBE1pAQcIzvMKbY5wX5935WLSWnGLmGP7A+fwB4gCRCg==</latexit><latexit sha1_base64="sDJo2LMT7BTvJmyXULxPS+cnxlg=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+4FtKJvNpl262Q27E6GE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvTAU36HnfTmltfWNzq7xd2dnd2z+oHh61jco0ZS2qhNLdkBgmuGQt5ChYN9WMJKFgnXB8O/M7T0wbruQDTlIWJGQoecwpQSs99kMlojyaDnBQrXl1bw53lfgFqUGB5qD61Y8UzRImkQpiTM/3UgxyopFTwaaVfmZYSuiYDFnPUkkSZoJ8fvHUPbNK5MZK25LoztXfEzlJjJkkoe1MCI7MsjcT//N6GcbXQc5lmiGTdLEozoSLyp2970ZcM4piYgmhmttbXToimlC0IVVsCP7yy6ukfVH3vbp/f1lr3BRxlOEETuEcfLiCBtxBE1pAQcIzvMKbY5wX5935WLSWnGLmGP7A+fwB4gCRCg==</latexit>

A Simple DNC
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Mt+1[t, ·] = dt

<latexit sha1_base64="QhDLYHsi6Dz4OQd/HNVqI6rOX24=">AAACB3icbVDLSsNAFJ3UV62vqktBBosgKCURQTdC0Y0boYJ9QBLCZDJth04yYeZGKKE7N/6KGxeKuPUX3Pk3Th8LbT1w4XDOvdx7T5gKrsG2v63CwuLS8kpxtbS2vrG5Vd7eaWqZKcoaVAqp2iHRTPCENYCDYO1UMRKHgrXC/vXIbz0wpblM7mGQMj8m3YR3OCVgpKC8fxvkcOwMXTjBHo0k+PgSe6EUUR4NAwjKFbtqj4HniTMlFTRFPSh/eZGkWcwSoIJo7Tp2Cn5OFHAq2LDkZZqlhPZJl7mGJiRm2s/HfwzxoVEi3JHKVAJ4rP6eyEms9SAOTWdMoKdnvZH4n+dm0Lnwc56kGbCEThZ1MoFB4lEoOOKKURADQwhV3NyKaY8oQsFEVzIhOLMvz5PmadWxq87dWaV2NY2jiPbQATpCDjpHNXSD6qiBKHpEz+gVvVlP1ov1bn1MWgvWdGYX/YH1+QOCjphy</latexit><latexit sha1_base64="QhDLYHsi6Dz4OQd/HNVqI6rOX24=">AAACB3icbVDLSsNAFJ3UV62vqktBBosgKCURQTdC0Y0boYJ9QBLCZDJth04yYeZGKKE7N/6KGxeKuPUX3Pk3Th8LbT1w4XDOvdx7T5gKrsG2v63CwuLS8kpxtbS2vrG5Vd7eaWqZKcoaVAqp2iHRTPCENYCDYO1UMRKHgrXC/vXIbz0wpblM7mGQMj8m3YR3OCVgpKC8fxvkcOwMXTjBHo0k+PgSe6EUUR4NAwjKFbtqj4HniTMlFTRFPSh/eZGkWcwSoIJo7Tp2Cn5OFHAq2LDkZZqlhPZJl7mGJiRm2s/HfwzxoVEi3JHKVAJ4rP6eyEms9SAOTWdMoKdnvZH4n+dm0Lnwc56kGbCEThZ1MoFB4lEoOOKKURADQwhV3NyKaY8oQsFEVzIhOLMvz5PmadWxq87dWaV2NY2jiPbQATpCDjpHNXSD6qiBKHpEz+gVvVlP1ov1bn1MWgvWdGYX/YH1+QOCjphy</latexit><latexit sha1_base64="QhDLYHsi6Dz4OQd/HNVqI6rOX24=">AAACB3icbVDLSsNAFJ3UV62vqktBBosgKCURQTdC0Y0boYJ9QBLCZDJth04yYeZGKKE7N/6KGxeKuPUX3Pk3Th8LbT1w4XDOvdx7T5gKrsG2v63CwuLS8kpxtbS2vrG5Vd7eaWqZKcoaVAqp2iHRTPCENYCDYO1UMRKHgrXC/vXIbz0wpblM7mGQMj8m3YR3OCVgpKC8fxvkcOwMXTjBHo0k+PgSe6EUUR4NAwjKFbtqj4HniTMlFTRFPSh/eZGkWcwSoIJo7Tp2Cn5OFHAq2LDkZZqlhPZJl7mGJiRm2s/HfwzxoVEi3JHKVAJ4rP6eyEms9SAOTWdMoKdnvZH4n+dm0Lnwc56kGbCEThZ1MoFB4lEoOOKKURADQwhV3NyKaY8oQsFEVzIhOLMvz5PmadWxq87dWaV2NY2jiPbQATpCDjpHNXSD6qiBKHpEz+gVvVlP1ov1bn1MWgvWdGYX/YH1+QOCjphy</latexit><latexit sha1_base64="QhDLYHsi6Dz4OQd/HNVqI6rOX24=">AAACB3icbVDLSsNAFJ3UV62vqktBBosgKCURQTdC0Y0boYJ9QBLCZDJth04yYeZGKKE7N/6KGxeKuPUX3Pk3Th8LbT1w4XDOvdx7T5gKrsG2v63CwuLS8kpxtbS2vrG5Vd7eaWqZKcoaVAqp2iHRTPCENYCDYO1UMRKHgrXC/vXIbz0wpblM7mGQMj8m3YR3OCVgpKC8fxvkcOwMXTjBHo0k+PgSe6EUUR4NAwjKFbtqj4HniTMlFTRFPSh/eZGkWcwSoIJo7Tp2Cn5OFHAq2LDkZZqlhPZJl7mGJiRm2s/HfwzxoVEi3JHKVAJ4rP6eyEms9SAOTWdMoKdnvZH4n+dm0Lnwc56kGbCEThZ1MoFB4lEoOOKKURADQwhV3NyKaY8oQsFEVzIhOLMvz5PmadWxq87dWaV2NY2jiPbQATpCDjpHNXSD6qiBKHpEz+gVvVlP1ov1bn1MWgvWdGYX/YH1+QOCjphy</latexit>

Writing to Memory



A More Complicated DNC

Supports reading items based on the order they were written as well.



Supervised Training of RNNs / 
DNCs

=<latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit><latexit sha1_base64="DmNMk2YXYyTv+zN0rWXYwO/YuLg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvpv57SdUmsfywUwS9CM6lDzkjBorNW765Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2m0eRxFO4BTOwYMrqME91KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AIzNjME=</latexit>

t = 1
<latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit> 2

<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>

x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

x3
<latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit>

x4
<latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit>

x5
<latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit>

y1
<latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit><latexit sha1_base64="dFpwFkqSE/qJSmPpk9iKmxkVioY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YpZwP6IjJULBKFrpIRt4g2rNrbtzkFXiFaQGBZqD6ld/GLM04gqZpMb0PDdBP6caBZN8WumnhieUTeiI9yxVNOLGz+enTsmZVYYkjLUthWSu/p7IaWRMFgW2M6I4NsveTPzP66UYXvu5UEmKXLHFojCVBGMy+5sMheYMZWYJZVrYWwkbU00Z2nQqNgRv+eVV0r6oe27du7+sNW6KOMpwAqdwDh5cQQPuoAktYDCCZ3iFN0c6L86787FoLTnFzDH8gfP5Aw02jaE=</latexit>

y2
<latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit><latexit sha1_base64="D3AX+j/PE1m53fMd5IxYxCDCOuI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGi/YA2lM120i7dbMLuRgihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5nfmdJ1Sax/LRZAn6ER1JHnJGjZUeskF9UKm6NXcOskq8glShQHNQ+eoPY5ZGKA0TVOue5ybGz6kynAmclvupxoSyCR1hz1JJI9R+Pj91Ss6tMiRhrGxJQ+bq74mcRlpnUWA7I2rGetmbif95vdSE137OZZIalGyxKEwFMTGZ/U2GXCEzIrOEMsXtrYSNqaLM2HTKNgRv+eVV0q7XPLfm3V9WGzdFHCU4hTO4AA+uoAF30IQWMBjBM7zCmyOcF+fd+Vi0rjnFzAn8gfP5Aw66jaI=</latexit>

y3
<latexit sha1_base64="3BuRcbn1ltrrmLmTfqYvO3TprVc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdY/71drbt2dgSwTryA1KNDsV796g5ilEVfIJDWm67kJ+jnVKJjkk0ovNTyhbEyHvGupohE3fj47dUJOrDIgYaxtKSQz9fdETiNjsiiwnRHFkVn0puJ/XjfF8MrPhUpS5IrNF4WpJBiT6d9kIDRnKDNLKNPC3krYiGrK0KZTsSF4iy8vk8ezuufWvbuLWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPxA+jaM=</latexit><latexit sha1_base64="3BuRcbn1ltrrmLmTfqYvO3TprVc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdY/71drbt2dgSwTryA1KNDsV796g5ilEVfIJDWm67kJ+jnVKJjkk0ovNTyhbEyHvGupohE3fj47dUJOrDIgYaxtKSQz9fdETiNjsiiwnRHFkVn0puJ/XjfF8MrPhUpS5IrNF4WpJBiT6d9kIDRnKDNLKNPC3krYiGrK0KZTsSF4iy8vk8ezuufWvbuLWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPxA+jaM=</latexit><latexit sha1_base64="3BuRcbn1ltrrmLmTfqYvO3TprVc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdY/71drbt2dgSwTryA1KNDsV796g5ilEVfIJDWm67kJ+jnVKJjkk0ovNTyhbEyHvGupohE3fj47dUJOrDIgYaxtKSQz9fdETiNjsiiwnRHFkVn0puJ/XjfF8MrPhUpS5IrNF4WpJBiT6d9kIDRnKDNLKNPC3krYiGrK0KZTsSF4iy8vk8ezuufWvbuLWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPxA+jaM=</latexit><latexit sha1_base64="3BuRcbn1ltrrmLmTfqYvO3TprVc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdY/71drbt2dgSwTryA1KNDsV796g5ilEVfIJDWm67kJ+jnVKJjkk0ovNTyhbEyHvGupohE3fj47dUJOrDIgYaxtKSQz9fdETiNjsiiwnRHFkVn0puJ/XjfF8MrPhUpS5IrNF4WpJBiT6d9kIDRnKDNLKNPC3krYiGrK0KZTsSF4iy8vk8ezuufWvbuLWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPxA+jaM=</latexit>

y4
<latexit sha1_base64="d0vnnFLrozt7hSTIWhFtSuF6jO4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7GyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByO/M7T6g0j+WjyRL0IzqSPOSMGis9ZIPLQbXm1t05yCrxClKDAs1B9as/jFkaoTRMUK17npsYP6fKcCZwWumnGhPKJnSEPUsljVD7+fzUKTmzypCEsbIlDZmrvydyGmmdRYHtjKgZ62VvJv7n9VITXvs5l0lqULLFojAVxMRk9jcZcoXMiMwSyhS3txI2pooyY9Op2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEInuEV3hzhvDjvzseiteQUM8fwB87nDxHCjaQ=</latexit><latexit sha1_base64="d0vnnFLrozt7hSTIWhFtSuF6jO4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7GyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByO/M7T6g0j+WjyRL0IzqSPOSMGis9ZIPLQbXm1t05yCrxClKDAs1B9as/jFkaoTRMUK17npsYP6fKcCZwWumnGhPKJnSEPUsljVD7+fzUKTmzypCEsbIlDZmrvydyGmmdRYHtjKgZ62VvJv7n9VITXvs5l0lqULLFojAVxMRk9jcZcoXMiMwSyhS3txI2pooyY9Op2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEInuEV3hzhvDjvzseiteQUM8fwB87nDxHCjaQ=</latexit><latexit sha1_base64="d0vnnFLrozt7hSTIWhFtSuF6jO4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7GyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByO/M7T6g0j+WjyRL0IzqSPOSMGis9ZIPLQbXm1t05yCrxClKDAs1B9as/jFkaoTRMUK17npsYP6fKcCZwWumnGhPKJnSEPUsljVD7+fzUKTmzypCEsbIlDZmrvydyGmmdRYHtjKgZ62VvJv7n9VITXvs5l0lqULLFojAVxMRk9jcZcoXMiMwSyhS3txI2pooyY9Op2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEInuEV3hzhvDjvzseiteQUM8fwB87nDxHCjaQ=</latexit><latexit sha1_base64="d0vnnFLrozt7hSTIWhFtSuF6jO4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7GyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ndLa+sbmVnm7srO7t39QPTxq6zhVDFssFrHqBlSj4BJbhhuB3UQhjQKBnWByO/M7T6g0j+WjyRL0IzqSPOSMGis9ZIPLQbXm1t05yCrxClKDAs1B9as/jFkaoTRMUK17npsYP6fKcCZwWumnGhPKJnSEPUsljVD7+fzUKTmzypCEsbIlDZmrvydyGmmdRYHtjKgZ62VvJv7n9VITXvs5l0lqULLFojAVxMRk9jcZcoXMiMwSyhS3txI2pooyY9Op2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEInuEV3hzhvDjvzseiteQUM8fwB87nDxHCjaQ=</latexit>

y5
<latexit sha1_base64="vc6Y/dlJMzU3nDllNghXEqN5BrU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfda/6Fdrbt2dgSwTryA1KNDsV796g5ilEVfIJDWm67kJ+jnVKJjkk0ovNTyhbEyHvGupohE3fj47dUJOrDIgYaxtKSQz9fdETiNjsiiwnRHFkVn0puJ/XjfF8MrPhUpS5IrNF4WpJBiT6d9kIDRnKDNLKNPC3krYiGrK0KZTsSF4iy8vk8ezuufWvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPxNGjaU=</latexit><latexit sha1_base64="vc6Y/dlJMzU3nDllNghXEqN5BrU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfda/6Fdrbt2dgSwTryA1KNDsV796g5ilEVfIJDWm67kJ+jnVKJjkk0ovNTyhbEyHvGupohE3fj47dUJOrDIgYaxtKSQz9fdETiNjsiiwnRHFkVn0puJ/XjfF8MrPhUpS5IrNF4WpJBiT6d9kIDRnKDNLKNPC3krYiGrK0KZTsSF4iy8vk8ezuufWvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPxNGjaU=</latexit><latexit sha1_base64="vc6Y/dlJMzU3nDllNghXEqN5BrU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfda/6Fdrbt2dgSwTryA1KNDsV796g5ilEVfIJDWm67kJ+jnVKJjkk0ovNTyhbEyHvGupohE3fj47dUJOrDIgYaxtKSQz9fdETiNjsiiwnRHFkVn0puJ/XjfF8MrPhUpS5IrNF4WpJBiT6d9kIDRnKDNLKNPC3krYiGrK0KZTsSF4iy8vk8ezuufWvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPxNGjaU=</latexit><latexit sha1_base64="vc6Y/dlJMzU3nDllNghXEqN5BrU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfda/6Fdrbt2dgSwTryA1KNDsV796g5ilEVfIJDWm67kJ+jnVKJjkk0ovNTyhbEyHvGupohE3fj47dUJOrDIgYaxtKSQz9fdETiNjsiiwnRHFkVn0puJ/XjfF8MrPhUpS5IrNF4WpJBiT6d9kIDRnKDNLKNPC3krYiGrK0KZTsSF4iy8vk8ezuufWvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPxNGjaU=</latexit>

h1
<latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit>

h2
<latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit>

h3
<latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit>

h4
<latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit>

h5
<latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit>



Supervised Training of RNNs / 
DNCs

t = 1
<latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit> 2

<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>

x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

x3
<latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit>

x4
<latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit>

x5
<latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit>

ŷ1
<latexit sha1_base64="pGUXXgQkfFgSNXBZi7s11JbW6As=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+yFtKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrIUfBuolmRIaCdcLJ7czvPDFteKweMEtYIMlI8YhTglZ67I8J5tl04A+qNa/uzeGuEr8gNSjQHFS/+sOYppIppIIY0/O9BIOcaORUsGmlnxqWEDohI9azVBHJTJDPD566Z1YZulGsbSl05+rviZxIYzIZ2k5JcGyWvZn4n9dLMboOcq6SFJmii0VRKlyM3dn37pBrRlFklhCqub3VpWOiCUWbUcWG4C+/vEraF3Xfq/v3l7XGTRFHGU7gFM7BhytowB00oQUUJDzDK7w52nlx3p2PRWvJKWaO4Q+czx/cZZBu</latexit><latexit sha1_base64="pGUXXgQkfFgSNXBZi7s11JbW6As=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+yFtKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrIUfBuolmRIaCdcLJ7czvPDFteKweMEtYIMlI8YhTglZ67I8J5tl04A+qNa/uzeGuEr8gNSjQHFS/+sOYppIppIIY0/O9BIOcaORUsGmlnxqWEDohI9azVBHJTJDPD566Z1YZulGsbSl05+rviZxIYzIZ2k5JcGyWvZn4n9dLMboOcq6SFJmii0VRKlyM3dn37pBrRlFklhCqub3VpWOiCUWbUcWG4C+/vEraF3Xfq/v3l7XGTRFHGU7gFM7BhytowB00oQUUJDzDK7w52nlx3p2PRWvJKWaO4Q+czx/cZZBu</latexit><latexit sha1_base64="pGUXXgQkfFgSNXBZi7s11JbW6As=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+yFtKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrIUfBuolmRIaCdcLJ7czvPDFteKweMEtYIMlI8YhTglZ67I8J5tl04A+qNa/uzeGuEr8gNSjQHFS/+sOYppIppIIY0/O9BIOcaORUsGmlnxqWEDohI9azVBHJTJDPD566Z1YZulGsbSl05+rviZxIYzIZ2k5JcGyWvZn4n9dLMboOcq6SFJmii0VRKlyM3dn37pBrRlFklhCqub3VpWOiCUWbUcWG4C+/vEraF3Xfq/v3l7XGTRFHGU7gFM7BhytowB00oQUUJDzDK7w52nlx3p2PRWvJKWaO4Q+czx/cZZBu</latexit><latexit sha1_base64="pGUXXgQkfFgSNXBZi7s11JbW6As=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoxWMF+yFtKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrIUfBuolmRIaCdcLJ7czvPDFteKweMEtYIMlI8YhTglZ67I8J5tl04A+qNa/uzeGuEr8gNSjQHFS/+sOYppIppIIY0/O9BIOcaORUsGmlnxqWEDohI9azVBHJTJDPD566Z1YZulGsbSl05+rviZxIYzIZ2k5JcGyWvZn4n9dLMboOcq6SFJmii0VRKlyM3dn37pBrRlFklhCqub3VpWOiCUWbUcWG4C+/vEraF3Xfq/v3l7XGTRFHGU7gFM7BhytowB00oQUUJDzDK7w52nlx3p2PRWvJKWaO4Q+czx/cZZBu</latexit>

ŷ2
<latexit sha1_base64="vt2u7shejiHbk/KboLS8Zu/hp3Y=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/ZA2lM120y7dbMLuRAihv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ7czvPHFtRKweMEu4H9GREqFgFK302B9TzLPpoD6oVN2aOwdZJV5BqlCgOah89YcxSyOukElqTM9zE/RzqlEwyaflfmp4QtmEjnjPUkUjbvx8fvCUnFtlSMJY21JI5urviZxGxmRRYDsjimOz7M3E/7xeiuG1nwuVpMgVWywKU0kwJrPvyVBozlBmllCmhb2VsDHVlKHNqGxD8JZfXiXtes1za979ZbVxU8RRglM4gwvw4AoacAdNaAGDCJ7hFd4c7bw4787HonXNKWZO4A+czx/d6ZBv</latexit><latexit sha1_base64="vt2u7shejiHbk/KboLS8Zu/hp3Y=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/ZA2lM120y7dbMLuRAihv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ7czvPHFtRKweMEu4H9GREqFgFK302B9TzLPpoD6oVN2aOwdZJV5BqlCgOah89YcxSyOukElqTM9zE/RzqlEwyaflfmp4QtmEjnjPUkUjbvx8fvCUnFtlSMJY21JI5urviZxGxmRRYDsjimOz7M3E/7xeiuG1nwuVpMgVWywKU0kwJrPvyVBozlBmllCmhb2VsDHVlKHNqGxD8JZfXiXtes1za979ZbVxU8RRglM4gwvw4AoacAdNaAGDCJ7hFd4c7bw4787HonXNKWZO4A+czx/d6ZBv</latexit><latexit sha1_base64="vt2u7shejiHbk/KboLS8Zu/hp3Y=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/ZA2lM120y7dbMLuRAihv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ7czvPHFtRKweMEu4H9GREqFgFK302B9TzLPpoD6oVN2aOwdZJV5BqlCgOah89YcxSyOukElqTM9zE/RzqlEwyaflfmp4QtmEjnjPUkUjbvx8fvCUnFtlSMJY21JI5urviZxGxmRRYDsjimOz7M3E/7xeiuG1nwuVpMgVWywKU0kwJrPvyVBozlBmllCmhb2VsDHVlKHNqGxD8JZfXiXtes1za979ZbVxU8RRglM4gwvw4AoacAdNaAGDCJ7hFd4c7bw4787HonXNKWZO4A+czx/d6ZBv</latexit><latexit sha1_base64="vt2u7shejiHbk/KboLS8Zu/hp3Y=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Fj04rGC/ZA2lM120y7dbMLuRAihv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63s7a+sbm1Xdop7+7tHxxWjo7bJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ7czvPHFtRKweMEu4H9GREqFgFK302B9TzLPpoD6oVN2aOwdZJV5BqlCgOah89YcxSyOukElqTM9zE/RzqlEwyaflfmp4QtmEjnjPUkUjbvx8fvCUnFtlSMJY21JI5urviZxGxmRRYDsjimOz7M3E/7xeiuG1nwuVpMgVWywKU0kwJrPvyVBozlBmllCmhb2VsDHVlKHNqGxD8JZfXiXtes1za979ZbVxU8RRglM4gwvw4AoacAdNaAGDCJ7hFd4c7bw4787HonXNKWZO4A+czx/d6ZBv</latexit>

ŷ3
<latexit sha1_base64="am89okQjBjwRirdaLvKGCX94XIo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQq6LHoxWMFWyttKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrIUfBOolmRIaCPYTjm6n/8MS04bG6xyxhgSRDxSNOCVrpsTcimGeT/nm/WvPq3gzuMvELUoMCzX71qzeIaSqZQiqIMV3fSzDIiUZOBZtUeqlhCaFjMmRdSxWRzAT57OCJe2KVgRvF2pZCd6b+nsiJNCaToe2UBEdm0ZuK/3ndFKOrIOcqSZEpOl8UpcLF2J1+7w64ZhRFZgmhmttbXToimlC0GVVsCP7iy8ukfVb3vbp/d1FrXBdxlOEIjuEUfLiEBtxCE1pAQcIzvMKbo50X5935mLeWnGLmEP7A+fwB322QcA==</latexit><latexit sha1_base64="am89okQjBjwRirdaLvKGCX94XIo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQq6LHoxWMFWyttKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrIUfBOolmRIaCPYTjm6n/8MS04bG6xyxhgSRDxSNOCVrpsTcimGeT/nm/WvPq3gzuMvELUoMCzX71qzeIaSqZQiqIMV3fSzDIiUZOBZtUeqlhCaFjMmRdSxWRzAT57OCJe2KVgRvF2pZCd6b+nsiJNCaToe2UBEdm0ZuK/3ndFKOrIOcqSZEpOl8UpcLF2J1+7w64ZhRFZgmhmttbXToimlC0GVVsCP7iy8ukfVb3vbp/d1FrXBdxlOEIjuEUfLiEBtxCE1pAQcIzvMKbo50X5935mLeWnGLmEP7A+fwB322QcA==</latexit><latexit sha1_base64="am89okQjBjwRirdaLvKGCX94XIo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQq6LHoxWMFWyttKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrIUfBOolmRIaCPYTjm6n/8MS04bG6xyxhgSRDxSNOCVrpsTcimGeT/nm/WvPq3gzuMvELUoMCzX71qzeIaSqZQiqIMV3fSzDIiUZOBZtUeqlhCaFjMmRdSxWRzAT57OCJe2KVgRvF2pZCd6b+nsiJNCaToe2UBEdm0ZuK/3ndFKOrIOcqSZEpOl8UpcLF2J1+7w64ZhRFZgmhmttbXToimlC0GVVsCP7iy8ukfVb3vbp/d1FrXBdxlOEIjuEUfLiEBtxCE1pAQcIzvMKbo50X5935mLeWnGLmEP7A+fwB322QcA==</latexit><latexit sha1_base64="am89okQjBjwRirdaLvKGCX94XIo=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQq6LHoxWMFWyttKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrIUfBOolmRIaCPYTjm6n/8MS04bG6xyxhgSRDxSNOCVrpsTcimGeT/nm/WvPq3gzuMvELUoMCzX71qzeIaSqZQiqIMV3fSzDIiUZOBZtUeqlhCaFjMmRdSxWRzAT57OCJe2KVgRvF2pZCd6b+nsiJNCaToe2UBEdm0ZuK/3ndFKOrIOcqSZEpOl8UpcLF2J1+7w64ZhRFZgmhmttbXToimlC0GVVsCP7iy8ukfVb3vbp/d1FrXBdxlOEIjuEUfLiEBtxCE1pAQcIzvMKbo50X5935mLeWnGLmEP7A+fwB322QcA==</latexit>

ŷ4
<latexit sha1_base64="RZGfpMua2l8d8VBNq2h1mSKvaD8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9kPaUDbbTbt0swm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFrpsT+mmGfTweWgWnPr7hxklXgFqUGB5qD61R/GLI24QiapMT3PTdDPqUbBJJ9W+qnhCWUTOuI9SxWNuPHz+cFTcmaVIQljbUshmau/J3IaGZNFge2MKI7NsjcT//N6KYbXfi5UkiJXbLEoTCXBmMy+J0OhOUOZWUKZFvZWwsZUU4Y2o4oNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYRPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8A4PGQcQ==</latexit><latexit sha1_base64="RZGfpMua2l8d8VBNq2h1mSKvaD8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9kPaUDbbTbt0swm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFrpsT+mmGfTweWgWnPr7hxklXgFqUGB5qD61R/GLI24QiapMT3PTdDPqUbBJJ9W+qnhCWUTOuI9SxWNuPHz+cFTcmaVIQljbUshmau/J3IaGZNFge2MKI7NsjcT//N6KYbXfi5UkiJXbLEoTCXBmMy+J0OhOUOZWUKZFvZWwsZUU4Y2o4oNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYRPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8A4PGQcQ==</latexit><latexit sha1_base64="RZGfpMua2l8d8VBNq2h1mSKvaD8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9kPaUDbbTbt0swm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFrpsT+mmGfTweWgWnPr7hxklXgFqUGB5qD61R/GLI24QiapMT3PTdDPqUbBJJ9W+qnhCWUTOuI9SxWNuPHz+cFTcmaVIQljbUshmau/J3IaGZNFge2MKI7NsjcT//N6KYbXfi5UkiJXbLEoTCXBmMy+J0OhOUOZWUKZFvZWwsZUU4Y2o4oNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYRPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8A4PGQcQ==</latexit><latexit sha1_base64="RZGfpMua2l8d8VBNq2h1mSKvaD8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9kPaUDbbTbt0swm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST25nfeeLaiFg9YJZwP6IjJULBKFrpsT+mmGfTweWgWnPr7hxklXgFqUGB5qD61R/GLI24QiapMT3PTdDPqUbBJJ9W+qnhCWUTOuI9SxWNuPHz+cFTcmaVIQljbUshmau/J3IaGZNFge2MKI7NsjcT//N6KYbXfi5UkiJXbLEoTCXBmMy+J0OhOUOZWUKZFvZWwsZUU4Y2o4oNwVt+eZW0L+qeW/fuL2uNmyKOMpzAKZyDB1fQgDtoQgsYRPAMr/DmaOfFeXc+Fq0lp5g5hj9wPn8A4PGQcQ==</latexit>

ŷ5
<latexit sha1_base64="lUknJ24PN0LLlrGXwnrSSHK/ZWw=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMFWyttKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrIUfBOolmRIaCPYTjm6n/8MS04bG6xyxhgSRDxSNOCVrpsTcimGeT/kW/WvPq3gzuMvELUoMCzX71qzeIaSqZQiqIMV3fSzDIiUZOBZtUeqlhCaFjMmRdSxWRzAT57OCJe2KVgRvF2pZCd6b+nsiJNCaToe2UBEdm0ZuK/3ndFKOrIOcqSZEpOl8UpcLF2J1+7w64ZhRFZgmhmttbXToimlC0GVVsCP7iy8ukfVb3vbp/d15rXBdxlOEIjuEUfLiEBtxCE1pAQcIzvMKbo50X5935mLeWnGLmEP7A+fwB4nWQcg==</latexit><latexit sha1_base64="lUknJ24PN0LLlrGXwnrSSHK/ZWw=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMFWyttKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrIUfBOolmRIaCPYTjm6n/8MS04bG6xyxhgSRDxSNOCVrpsTcimGeT/kW/WvPq3gzuMvELUoMCzX71qzeIaSqZQiqIMV3fSzDIiUZOBZtUeqlhCaFjMmRdSxWRzAT57OCJe2KVgRvF2pZCd6b+nsiJNCaToe2UBEdm0ZuK/3ndFKOrIOcqSZEpOl8UpcLF2J1+7w64ZhRFZgmhmttbXToimlC0GVVsCP7iy8ukfVb3vbp/d15rXBdxlOEIjuEUfLiEBtxCE1pAQcIzvMKbo50X5935mLeWnGLmEP7A+fwB4nWQcg==</latexit><latexit sha1_base64="lUknJ24PN0LLlrGXwnrSSHK/ZWw=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMFWyttKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrIUfBOolmRIaCPYTjm6n/8MS04bG6xyxhgSRDxSNOCVrpsTcimGeT/kW/WvPq3gzuMvELUoMCzX71qzeIaSqZQiqIMV3fSzDIiUZOBZtUeqlhCaFjMmRdSxWRzAT57OCJe2KVgRvF2pZCd6b+nsiJNCaToe2UBEdm0ZuK/3ndFKOrIOcqSZEpOl8UpcLF2J1+7w64ZhRFZgmhmttbXToimlC0GVVsCP7iy8ukfVb3vbp/d15rXBdxlOEIjuEUfLiEBtxCE1pAQcIzvMKbo50X5935mLeWnGLmEP7A+fwB4nWQcg==</latexit><latexit sha1_base64="lUknJ24PN0LLlrGXwnrSSHK/ZWw=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSSi6LHoxWMFWyttKJvtpl26uwm7EyGE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvTAQ36HnfTmlldW19o7xZ2dre2d2r7h+0TZxqylo0FrHuhMQwwRVrIUfBOolmRIaCPYTjm6n/8MS04bG6xyxhgSRDxSNOCVrpsTcimGeT/kW/WvPq3gzuMvELUoMCzX71qzeIaSqZQiqIMV3fSzDIiUZOBZtUeqlhCaFjMmRdSxWRzAT57OCJe2KVgRvF2pZCd6b+nsiJNCaToe2UBEdm0ZuK/3ndFKOrIOcqSZEpOl8UpcLF2J1+7w64ZhRFZgmhmttbXToimlC0GVVsCP7iy8ukfVb3vbp/d15rXBdxlOEIjuEUfLiEBtxCE1pAQcIzvMKbo50X5935mLeWnGLmEP7A+fwB4nWQcg==</latexit>

h1
<latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit>

h2
<latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit>

h3
<latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit>

h4
<latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit>

h5
<latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit>

Backpropagation through Time



Write Location Read Location

Example of an NTM (circa 2014) on a looped copy problem. 

(LSTMs struggle on this.)



Looped Copy



Associative List



Learning Complex Data 
Structures (Random Graphs)
1. Source Node Label - Edge Label - Destination Node LabelTime

Labels:

Digital representations of 

numbers between 0 and 999.

2. Source Node Label - Edge Label - Destination Node Label
3. Source Node Label - Edge Label - Destination Node Label



Tube Traversal Problem

Queries of form: From Victoria Station go North on Victoria Line, North on Victoria Line, 
East on Central Line, ….

Content-based lookup



Reinforcement Learning

t = 1
<latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit> 2

<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>

x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

x3
<latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit>

x4
<latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit>

x5
<latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit>

h1
<latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit>

h2
<latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit>

h3
<latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit>

h4
<latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit>

h5
<latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit>

⇡(a1|h1)
<latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit><latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit><latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit><latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit>

⇡(a2|h2)
<latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit><latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit><latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit><latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit>

⇡(a3|h3)
<latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit><latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit><latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit><latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit>

⇡(a4|h4)
<latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit><latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit><latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit><latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit>

⇡(a5|h5)
<latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit><latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit><latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit><latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit>

a1
<latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit>

a2
<latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit>

a3
<latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit><latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit><latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit><latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit>

a4
<latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit><latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit><latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit><latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit>

a5
<latexit sha1_base64="S1tHUguopr56ZoYjvYmTN8Rj4Ac=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9iv9csVt+rOQVaJl5MK5Gj0y1+9QUzTiElDBWrd9dzE+Bkqw6lg01Iv1SxBOsYh61oqMWLaz+anTsmZVQYkjJUtachc/T2RYaT1JApsZ4RmpJe9mfif101NeO1nXCapYZIuFoWpICYms7/JgCtGjZhYglRxeyuhI1RIjU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6njY0=</latexit><latexit sha1_base64="S1tHUguopr56ZoYjvYmTN8Rj4Ac=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9iv9csVt+rOQVaJl5MK5Gj0y1+9QUzTiElDBWrd9dzE+Bkqw6lg01Iv1SxBOsYh61oqMWLaz+anTsmZVQYkjJUtachc/T2RYaT1JApsZ4RmpJe9mfif101NeO1nXCapYZIuFoWpICYms7/JgCtGjZhYglRxeyuhI1RIjU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6njY0=</latexit><latexit sha1_base64="S1tHUguopr56ZoYjvYmTN8Rj4Ac=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9iv9csVt+rOQVaJl5MK5Gj0y1+9QUzTiElDBWrd9dzE+Bkqw6lg01Iv1SxBOsYh61oqMWLaz+anTsmZVQYkjJUtachc/T2RYaT1JApsZ4RmpJe9mfif101NeO1nXCapYZIuFoWpICYms7/JgCtGjZhYglRxeyuhI1RIjU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6njY0=</latexit><latexit sha1_base64="S1tHUguopr56ZoYjvYmTN8Rj4Ac=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9iv9csVt+rOQVaJl5MK5Gj0y1+9QUzTiElDBWrd9dzE+Bkqw6lg01Iv1SxBOsYh61oqMWLaz+anTsmZVQYkjJUtachc/T2RYaT1JApsZ4RmpJe9mfif101NeO1nXCapYZIuFoWpICYms7/JgCtGjZhYglRxeyuhI1RIjU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6njY0=</latexit>

Probability of 
each action

Rt = rt + rt+1 + rt+2 + · · ·+ rT
<latexit sha1_base64="xKsanfoQSg4LxbsH3Ocbb51KUM4=">AAACFHicbZBLS8NAEMc39VXrK+rRy2IRhEJJiqAXoejFY5W+oA1hs920SzcPdidCCf0QXvwqXjwo4tWDN7+N2zSCtg7s8OM/M8zO34sFV2BZX0ZhZXVtfaO4Wdra3tndM/cP2ipKJGUtGolIdj2imOAhawEHwbqxZCTwBOt44+tZvXPPpOJR2IRJzJyADEPuc0pAS65ZuXMBX2Kpc0XnFCr29IdqM+oPIlCZ0nTNslW1ssDLYOdQRnk0XPNTT9MkYCFQQZTq2VYMTkokcCrYtNRPFIsJHZMh62kMScCUk2ZHTfGJVgbYj6R+IeBM/T2RkkCpSeDpzoDASC3WZuJ/tV4C/oWT8jBOgIV0vshPBIYIzxzCAy4ZBTHRQKjk+q+YjogkFLSPJW2CvXjyMrRrVduq2rdn5fpVbkcRHaFjdIpsdI7q6AY1UAtR9ICe0At6NR6NZ+PNeJ+3Fox85hD9CePjG4bbm1o=</latexit><latexit sha1_base64="xKsanfoQSg4LxbsH3Ocbb51KUM4=">AAACFHicbZBLS8NAEMc39VXrK+rRy2IRhEJJiqAXoejFY5W+oA1hs920SzcPdidCCf0QXvwqXjwo4tWDN7+N2zSCtg7s8OM/M8zO34sFV2BZX0ZhZXVtfaO4Wdra3tndM/cP2ipKJGUtGolIdj2imOAhawEHwbqxZCTwBOt44+tZvXPPpOJR2IRJzJyADEPuc0pAS65ZuXMBX2Kpc0XnFCr29IdqM+oPIlCZ0nTNslW1ssDLYOdQRnk0XPNTT9MkYCFQQZTq2VYMTkokcCrYtNRPFIsJHZMh62kMScCUk2ZHTfGJVgbYj6R+IeBM/T2RkkCpSeDpzoDASC3WZuJ/tV4C/oWT8jBOgIV0vshPBIYIzxzCAy4ZBTHRQKjk+q+YjogkFLSPJW2CvXjyMrRrVduq2rdn5fpVbkcRHaFjdIpsdI7q6AY1UAtR9ICe0At6NR6NZ+PNeJ+3Fox85hD9CePjG4bbm1o=</latexit><latexit sha1_base64="xKsanfoQSg4LxbsH3Ocbb51KUM4=">AAACFHicbZBLS8NAEMc39VXrK+rRy2IRhEJJiqAXoejFY5W+oA1hs920SzcPdidCCf0QXvwqXjwo4tWDN7+N2zSCtg7s8OM/M8zO34sFV2BZX0ZhZXVtfaO4Wdra3tndM/cP2ipKJGUtGolIdj2imOAhawEHwbqxZCTwBOt44+tZvXPPpOJR2IRJzJyADEPuc0pAS65ZuXMBX2Kpc0XnFCr29IdqM+oPIlCZ0nTNslW1ssDLYOdQRnk0XPNTT9MkYCFQQZTq2VYMTkokcCrYtNRPFIsJHZMh62kMScCUk2ZHTfGJVgbYj6R+IeBM/T2RkkCpSeDpzoDASC3WZuJ/tV4C/oWT8jBOgIV0vshPBIYIzxzCAy4ZBTHRQKjk+q+YjogkFLSPJW2CvXjyMrRrVduq2rdn5fpVbkcRHaFjdIpsdI7q6AY1UAtR9ICe0At6NR6NZ+PNeJ+3Fox85hD9CePjG4bbm1o=</latexit><latexit sha1_base64="xKsanfoQSg4LxbsH3Ocbb51KUM4=">AAACFHicbZBLS8NAEMc39VXrK+rRy2IRhEJJiqAXoejFY5W+oA1hs920SzcPdidCCf0QXvwqXjwo4tWDN7+N2zSCtg7s8OM/M8zO34sFV2BZX0ZhZXVtfaO4Wdra3tndM/cP2ipKJGUtGolIdj2imOAhawEHwbqxZCTwBOt44+tZvXPPpOJR2IRJzJyADEPuc0pAS65ZuXMBX2Kpc0XnFCr29IdqM+oPIlCZ0nTNslW1ssDLYOdQRnk0XPNTT9MkYCFQQZTq2VYMTkokcCrYtNRPFIsJHZMh62kMScCUk2ZHTfGJVgbYj6R+IeBM/T2RkkCpSeDpzoDASC3WZuJ/tV4C/oWT8jBOgIV0vshPBIYIzxzCAy4ZBTHRQKjk+q+YjogkFLSPJW2CvXjyMrRrVduq2rdn5fpVbkcRHaFjdIpsdI7q6AY1UAtR9ICe0At6NR6NZ+PNeJ+3Fox85hD9CePjG4bbm1o=</latexit>

Maximize expected “return”



Reinforcement Learning

t = 1
<latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit> 2

<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>

x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

x3
<latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit>

x4
<latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit>

x5
<latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit>

h1
<latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit>

h2
<latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit>

h3
<latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit>

h4
<latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit>

h5
<latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit>

⇡(a1|h1)
<latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit><latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit><latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit><latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit>

⇡(a2|h2)
<latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit><latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit><latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit><latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit>

⇡(a3|h3)
<latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit><latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit><latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit><latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit>

⇡(a4|h4)
<latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit><latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit><latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit><latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit>

⇡(a5|h5)
<latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit><latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit><latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit><latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit>

a1
<latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit>

a2
<latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit>

a3
<latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit><latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit><latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit><latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit>

a4
<latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit><latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit><latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit><latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit>

a5
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Policy Gradient

Probability of 
each action



A Simple Memory-Based RL 
Challenge (Memory Game)

Partially observed, 
need to know “what is where” 

(a kind of state estimation)



Control Architecture “a”

Sensory Data



Control Architecture “b”

Sensory Data



Remarkably

• Both these models fail to solve this 
very simple task. Why?


• RL-LSTM: lacks capacity for 
storing and search mechanism for 
recalling positions and images.


• RL-MEM: has capacity and search 
mechanism, but (we argue) policy 
gradient RL does not provide the 
right objective function to 
determine what is stored in memory.



Policy Gradient

• Policy gradient: relatively high variance (noisy) estimator 
of performance improvement direction.


• trajectory dependent


• Intuitively, feels wrong: memory for, say, the memory 
game should not only develop through gradients from 
success or failure due to trial and error action choices 
(“motor twitches”).



Prediction, Compression, and 
State Estimation

Classical Control: Separate State Estimation from Control Design


Our strategy: instead build perceptual representations and memories 
by unsupervised predictive modeling / state estimation



Unsupervised Predictive Memory 
in a Goal-Directed Agent



Unsupervised Predictive Memory 
in a Goal-Directed Agent

Alden Hung Tim Lillicrap



Unsupervised Learning
Modern framework for unsupervised learning:


Variational Autoencoders (Kingma and Welling, 2013) 
(Rezende and Mohamed, 2014)


log p(x) � Eq(z|x)


log p(x|z)�KL[q(z|x)||p(z)]

�
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<latexit sha1_base64="+PQVDuQlW4ADNanyY5GoguNmNGk=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQxCcgkzIugx6EXQQwSzwGQIPZ2epEnPYneNJJkEL/6KFw+KePUrvPk3dpaDJj4oeLxXRVU9NxJcgWl+G6ml5ZXVtfR6ZmNza3snu7tXVWEsKavQUISy7hLFBA9YBTgIVo8kI74rWM3tXo792gOTiofBHfQj5vikHXCPUwJaamYPGsB6kFzfjOz7/GDYK+DhEEf5QcFpZnNm0ZwALxJrRnJohnIz+9VohTT2WQBUEKVsy4zASYgETgUbZRqxYhGhXdJmtqYB8ZlykskLI3yslRb2QqkrADxRf08kxFeq77u60yfQUfPeWPzPs2Pwzp2EB1EMLKDTRV4sMIR4nAducckoiL4mhEqub8W0QyShoFPL6BCs+ZcXSfWkaJlF6/Y0V7qYxZFGh+gI5ZGFzlAJXaEyqiCKHtEzekVvxpPxYrwbH9PWlDGb2Ud/YHz+AEpklrA=</latexit><latexit sha1_base64="+PQVDuQlW4ADNanyY5GoguNmNGk=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQxCcgkzIugx6EXQQwSzwGQIPZ2epEnPYneNJJkEL/6KFw+KePUrvPk3dpaDJj4oeLxXRVU9NxJcgWl+G6ml5ZXVtfR6ZmNza3snu7tXVWEsKavQUISy7hLFBA9YBTgIVo8kI74rWM3tXo792gOTiofBHfQj5vikHXCPUwJaamYPGsB6kFzfjOz7/GDYK+DhEEf5QcFpZnNm0ZwALxJrRnJohnIz+9VohTT2WQBUEKVsy4zASYgETgUbZRqxYhGhXdJmtqYB8ZlykskLI3yslRb2QqkrADxRf08kxFeq77u60yfQUfPeWPzPs2Pwzp2EB1EMLKDTRV4sMIR4nAducckoiL4mhEqub8W0QyShoFPL6BCs+ZcXSfWkaJlF6/Y0V7qYxZFGh+gI5ZGFzlAJXaEyqiCKHtEzekVvxpPxYrwbH9PWlDGb2Ud/YHz+AEpklrA=</latexit><latexit sha1_base64="+PQVDuQlW4ADNanyY5GoguNmNGk=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQxCcgkzIugx6EXQQwSzwGQIPZ2epEnPYneNJJkEL/6KFw+KePUrvPk3dpaDJj4oeLxXRVU9NxJcgWl+G6ml5ZXVtfR6ZmNza3snu7tXVWEsKavQUISy7hLFBA9YBTgIVo8kI74rWM3tXo792gOTiofBHfQj5vikHXCPUwJaamYPGsB6kFzfjOz7/GDYK+DhEEf5QcFpZnNm0ZwALxJrRnJohnIz+9VohTT2WQBUEKVsy4zASYgETgUbZRqxYhGhXdJmtqYB8ZlykskLI3yslRb2QqkrADxRf08kxFeq77u60yfQUfPeWPzPs2Pwzp2EB1EMLKDTRV4sMIR4nAducckoiL4mhEqub8W0QyShoFPL6BCs+ZcXSfWkaJlF6/Y0V7qYxZFGh+gI5ZGFzlAJXaEyqiCKHtEzekVvxpPxYrwbH9PWlDGb2Ud/YHz+AEpklrA=</latexit><latexit sha1_base64="+PQVDuQlW4ADNanyY5GoguNmNGk=">AAACAnicbVDJSgNBEO2JW4xb1JN4aQxCcgkzIugx6EXQQwSzwGQIPZ2epEnPYneNJJkEL/6KFw+KePUrvPk3dpaDJj4oeLxXRVU9NxJcgWl+G6ml5ZXVtfR6ZmNza3snu7tXVWEsKavQUISy7hLFBA9YBTgIVo8kI74rWM3tXo792gOTiofBHfQj5vikHXCPUwJaamYPGsB6kFzfjOz7/GDYK+DhEEf5QcFpZnNm0ZwALxJrRnJohnIz+9VohTT2WQBUEKVsy4zASYgETgUbZRqxYhGhXdJmtqYB8ZlykskLI3yslRb2QqkrADxRf08kxFeq77u60yfQUfPeWPzPs2Pwzp2EB1EMLKDTRV4sMIR4nAducckoiL4mhEqub8W0QyShoFPL6BCs+ZcXSfWkaJlF6/Y0V7qYxZFGh+gI5ZGFzlAJXaEyqiCKHtEzekVvxpPxYrwbH9PWlDGb2Ud/YHz+AEpklrA=</latexit>

q(z|x) = N (µ(x),⌃(x))
<latexit sha1_base64="swUHoVfnhjjBZ/NKCV2rkMAvAFA=">AAACEHicbZDLSgMxFIYz9VbrrerSTbCILUiZEUE3QtGNK6loL9ApJZNm2tAkMyYZaR37CG58FTcuFHHr0p1vY9rOQlt/CHz85xxyzu+FjCpt299Wam5+YXEpvZxZWV1b38hublVVEElMKjhggax7SBFGBaloqhmph5Ig7jFS83rno3rtjkhFA3GjByFpctQR1KcYaWO1svu3+fuHfgGeQpcj3cWIxZfDvMujfL9wAN1r2uHIYKGVzdlFeyw4C04COZCo3Mp+ue0AR5wIjRlSquHYoW7GSGqKGRlm3EiREOEe6pCGQYE4Uc14fNAQ7hmnDf1Amic0HLu/J2LElRpwz3SOtlbTtZH5X60Raf+kGVMRRpoIPPnIjxjUARylA9tUEqzZwADCkppdIe4iibA2GWZMCM70ybNQPSw6dtG5OsqVzpI40mAH7II8cMAxKIELUAYVgMEjeAav4M16sl6sd+tj0pqykplt8EfW5w+wZpsU</latexit><latexit sha1_base64="swUHoVfnhjjBZ/NKCV2rkMAvAFA=">AAACEHicbZDLSgMxFIYz9VbrrerSTbCILUiZEUE3QtGNK6loL9ApJZNm2tAkMyYZaR37CG58FTcuFHHr0p1vY9rOQlt/CHz85xxyzu+FjCpt299Wam5+YXEpvZxZWV1b38hublVVEElMKjhggax7SBFGBaloqhmph5Ig7jFS83rno3rtjkhFA3GjByFpctQR1KcYaWO1svu3+fuHfgGeQpcj3cWIxZfDvMujfL9wAN1r2uHIYKGVzdlFeyw4C04COZCo3Mp+ue0AR5wIjRlSquHYoW7GSGqKGRlm3EiREOEe6pCGQYE4Uc14fNAQ7hmnDf1Amic0HLu/J2LElRpwz3SOtlbTtZH5X60Raf+kGVMRRpoIPPnIjxjUARylA9tUEqzZwADCkppdIe4iibA2GWZMCM70ybNQPSw6dtG5OsqVzpI40mAH7II8cMAxKIELUAYVgMEjeAav4M16sl6sd+tj0pqykplt8EfW5w+wZpsU</latexit><latexit sha1_base64="swUHoVfnhjjBZ/NKCV2rkMAvAFA=">AAACEHicbZDLSgMxFIYz9VbrrerSTbCILUiZEUE3QtGNK6loL9ApJZNm2tAkMyYZaR37CG58FTcuFHHr0p1vY9rOQlt/CHz85xxyzu+FjCpt299Wam5+YXEpvZxZWV1b38hublVVEElMKjhggax7SBFGBaloqhmph5Ig7jFS83rno3rtjkhFA3GjByFpctQR1KcYaWO1svu3+fuHfgGeQpcj3cWIxZfDvMujfL9wAN1r2uHIYKGVzdlFeyw4C04COZCo3Mp+ue0AR5wIjRlSquHYoW7GSGqKGRlm3EiREOEe6pCGQYE4Uc14fNAQ7hmnDf1Amic0HLu/J2LElRpwz3SOtlbTtZH5X60Raf+kGVMRRpoIPPnIjxjUARylA9tUEqzZwADCkppdIe4iibA2GWZMCM70ybNQPSw6dtG5OsqVzpI40mAH7II8cMAxKIELUAYVgMEjeAav4M16sl6sd+tj0pqykplt8EfW5w+wZpsU</latexit><latexit sha1_base64="swUHoVfnhjjBZ/NKCV2rkMAvAFA=">AAACEHicbZDLSgMxFIYz9VbrrerSTbCILUiZEUE3QtGNK6loL9ApJZNm2tAkMyYZaR37CG58FTcuFHHr0p1vY9rOQlt/CHz85xxyzu+FjCpt299Wam5+YXEpvZxZWV1b38hublVVEElMKjhggax7SBFGBaloqhmph5Ig7jFS83rno3rtjkhFA3GjByFpctQR1KcYaWO1svu3+fuHfgGeQpcj3cWIxZfDvMujfL9wAN1r2uHIYKGVzdlFeyw4C04COZCo3Mp+ue0AR5wIjRlSquHYoW7GSGqKGRlm3EiREOEe6pCGQYE4Uc14fNAQ7hmnDf1Amic0HLu/J2LElRpwz3SOtlbTtZH5X60Raf+kGVMRRpoIPPnIjxjUARylA9tUEqzZwADCkppdIe4iibA2GWZMCM70ybNQPSw6dtG5OsqVzpI40mAH7II8cMAxKIELUAYVgMEjeAav4M16sl6sd+tj0pqykplt8EfW5w+wZpsU</latexit>



Unsupervised Predictive 
Modeling

Sequential Variational Autoencoders or Variational RNNs 
(Gregor, 2015), (Chung, 2015).


zt
<latexit sha1_base64="FwGNjDpgT/rE3ScCnb/RkjaEFLQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J0IN/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6c+9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqudWvbvLSv06j6MIJ3AK5+BBDepwCw1oAoMhPMMrvDnSeXHenY9Fa8HJZ47hD5zPH3RIjeU=</latexit><latexit sha1_base64="FwGNjDpgT/rE3ScCnb/RkjaEFLQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J0IN/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6c+9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqudWvbvLSv06j6MIJ3AK5+BBDepwCw1oAoMhPMMrvDnSeXHenY9Fa8HJZ47hD5zPH3RIjeU=</latexit><latexit sha1_base64="FwGNjDpgT/rE3ScCnb/RkjaEFLQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J0IN/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6c+9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqudWvbvLSv06j6MIJ3AK5+BBDepwCw1oAoMhPMMrvDnSeXHenY9Fa8HJZ47hD5zPH3RIjeU=</latexit><latexit sha1_base64="FwGNjDpgT/rE3ScCnb/RkjaEFLQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2m3bpZhN2J0IN/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//ci1EbF6wEnC/YgOlQgFo2il+6c+9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqudWvbvLSv06j6MIJ3AK5+BBDepwCw1oAoMhPMMrvDnSeXHenY9Fa8HJZ47hD5zPH3RIjeU=</latexit>

p(zt|z1, a1, z2, a2, . . . , zt�1, at�1)
<latexit sha1_base64="lzKAdvRHkJ3BhZnSX4pPzZ58p1M=">AAACG3icbZBLSwMxEMezPmt9rXr0EixCBS27RdBj0YvHCvYB7bJk07QNzT5IZoV27ffw4lfx4kERT4IHv43Z7R60dSDDj//MJJm/FwmuwLK+jaXlldW19cJGcXNre2fX3NtvqjCWlDVoKELZ9ohiggesARwEa0eSEd8TrOWNrtN6655JxcPgDsYRc3wyCHifUwJacs1qVJ648DBx7VNM0jRxqynp1O2FoFIhgTN7mooZnLhmyapYWeBFsHMooTzqrvmpr6KxzwKggijVsa0InIRI4FSwabEbKxYROiID1tEYEJ8pJ8l2m+JjrfRwP5T6BIAz9fdEQnylxr6nO30CQzVfS8X/ap0Y+pdOwoMoBhbQ2UP9WGAIcWoU7nHJKIixBkIl13/FdEgkoaDtLGoT7PmVF6FZrdhWxb49L9WucjsK6BAdoTKy0QWqoRtURw1E0SN6Rq/ozXgyXox342PWumTkMwfoTxhfP9fwniw=</latexit><latexit sha1_base64="lzKAdvRHkJ3BhZnSX4pPzZ58p1M=">AAACG3icbZBLSwMxEMezPmt9rXr0EixCBS27RdBj0YvHCvYB7bJk07QNzT5IZoV27ffw4lfx4kERT4IHv43Z7R60dSDDj//MJJm/FwmuwLK+jaXlldW19cJGcXNre2fX3NtvqjCWlDVoKELZ9ohiggesARwEa0eSEd8TrOWNrtN6655JxcPgDsYRc3wyCHifUwJacs1qVJ648DBx7VNM0jRxqynp1O2FoFIhgTN7mooZnLhmyapYWeBFsHMooTzqrvmpr6KxzwKggijVsa0InIRI4FSwabEbKxYROiID1tEYEJ8pJ8l2m+JjrfRwP5T6BIAz9fdEQnylxr6nO30CQzVfS8X/ap0Y+pdOwoMoBhbQ2UP9WGAIcWoU7nHJKIixBkIl13/FdEgkoaDtLGoT7PmVF6FZrdhWxb49L9WucjsK6BAdoTKy0QWqoRtURw1E0SN6Rq/ozXgyXox342PWumTkMwfoTxhfP9fwniw=</latexit><latexit sha1_base64="lzKAdvRHkJ3BhZnSX4pPzZ58p1M=">AAACG3icbZBLSwMxEMezPmt9rXr0EixCBS27RdBj0YvHCvYB7bJk07QNzT5IZoV27ffw4lfx4kERT4IHv43Z7R60dSDDj//MJJm/FwmuwLK+jaXlldW19cJGcXNre2fX3NtvqjCWlDVoKELZ9ohiggesARwEa0eSEd8TrOWNrtN6655JxcPgDsYRc3wyCHifUwJacs1qVJ648DBx7VNM0jRxqynp1O2FoFIhgTN7mooZnLhmyapYWeBFsHMooTzqrvmpr6KxzwKggijVsa0InIRI4FSwabEbKxYROiID1tEYEJ8pJ8l2m+JjrfRwP5T6BIAz9fdEQnylxr6nO30CQzVfS8X/ap0Y+pdOwoMoBhbQ2UP9WGAIcWoU7nHJKIixBkIl13/FdEgkoaDtLGoT7PmVF6FZrdhWxb49L9WucjsK6BAdoTKy0QWqoRtURw1E0SN6Rq/ozXgyXox342PWumTkMwfoTxhfP9fwniw=</latexit><latexit sha1_base64="lzKAdvRHkJ3BhZnSX4pPzZ58p1M=">AAACG3icbZBLSwMxEMezPmt9rXr0EixCBS27RdBj0YvHCvYB7bJk07QNzT5IZoV27ffw4lfx4kERT4IHv43Z7R60dSDDj//MJJm/FwmuwLK+jaXlldW19cJGcXNre2fX3NtvqjCWlDVoKELZ9ohiggesARwEa0eSEd8TrOWNrtN6655JxcPgDsYRc3wyCHifUwJacs1qVJ648DBx7VNM0jRxqynp1O2FoFIhgTN7mooZnLhmyapYWeBFsHMooTzqrvmpr6KxzwKggijVsa0InIRI4FSwabEbKxYROiID1tEYEJ8pJ8l2m+JjrfRwP5T6BIAz9fdEQnylxr6nO30CQzVfS8X/ap0Y+pdOwoMoBhbQ2UP9WGAIcWoU7nHJKIixBkIl13/FdEgkoaDtLGoT7PmVF6FZrdhWxb49L9WucjsK6BAdoTKy0QWqoRtURw1E0SN6Rq/ozXgyXox342PWumTkMwfoTxhfP9fwniw=</latexit>

State variable (compressed representation)

Prior

Posterior

Prior is trained to predict posterior. 

Posterior is trained to make minimal deviation from prior whilst propagating information 
about observation.

log p(xt|zt)�KL[q||p]
<latexit sha1_base64="x7uqhPPFeo3ezQpYRjQZvlq41dw=">AAACDHicbVDLSgMxFM3UV62vqks3wSLUhWVGBF0W3Qi6qGAfMB1KJs20oZmHyR1pnfYD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxsJrsA0v43MwuLS8kp2Nbe2vrG5ld/eqakwlpRVaShC2XCJYoIHrAocBGtEkhHfFazu9i7Gfv2eScXD4BYGEXN80gm4xykBLbXyhaYIOzgq9luAh/ihBYf4CDeB9SG5uh7Zd8Nh5OiUWTInwPPESkkBpai08l/NdkhjnwVABVHKtswInIRI4FSwUa4ZKxYR2iMdZmsaEJ8pJ5kcM8IHWmljL5T6BYAn6u+JhPhKDXxXJ30CXTXrjcX/PDsG78xJeBDFwAI6XeTFAkOIx83gNpeMghhoQqjk+q+YdokkFHR/OV2CNXvyPKkdlyyzZN2cFMrnaR1ZtIf2URFZ6BSV0SWqoCqi6BE9o1f0ZjwZL8a78TGNZox0Zhf9gfH5A1Uamoo=</latexit><latexit sha1_base64="x7uqhPPFeo3ezQpYRjQZvlq41dw=">AAACDHicbVDLSgMxFM3UV62vqks3wSLUhWVGBF0W3Qi6qGAfMB1KJs20oZmHyR1pnfYD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxsJrsA0v43MwuLS8kp2Nbe2vrG5ld/eqakwlpRVaShC2XCJYoIHrAocBGtEkhHfFazu9i7Gfv2eScXD4BYGEXN80gm4xykBLbXyhaYIOzgq9luAh/ihBYf4CDeB9SG5uh7Zd8Nh5OiUWTInwPPESkkBpai08l/NdkhjnwVABVHKtswInIRI4FSwUa4ZKxYR2iMdZmsaEJ8pJ5kcM8IHWmljL5T6BYAn6u+JhPhKDXxXJ30CXTXrjcX/PDsG78xJeBDFwAI6XeTFAkOIx83gNpeMghhoQqjk+q+YdokkFHR/OV2CNXvyPKkdlyyzZN2cFMrnaR1ZtIf2URFZ6BSV0SWqoCqi6BE9o1f0ZjwZL8a78TGNZox0Zhf9gfH5A1Uamoo=</latexit><latexit sha1_base64="x7uqhPPFeo3ezQpYRjQZvlq41dw=">AAACDHicbVDLSgMxFM3UV62vqks3wSLUhWVGBF0W3Qi6qGAfMB1KJs20oZmHyR1pnfYD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxsJrsA0v43MwuLS8kp2Nbe2vrG5ld/eqakwlpRVaShC2XCJYoIHrAocBGtEkhHfFazu9i7Gfv2eScXD4BYGEXN80gm4xykBLbXyhaYIOzgq9luAh/ihBYf4CDeB9SG5uh7Zd8Nh5OiUWTInwPPESkkBpai08l/NdkhjnwVABVHKtswInIRI4FSwUa4ZKxYR2iMdZmsaEJ8pJ5kcM8IHWmljL5T6BYAn6u+JhPhKDXxXJ30CXTXrjcX/PDsG78xJeBDFwAI6XeTFAkOIx83gNpeMghhoQqjk+q+YdokkFHR/OV2CNXvyPKkdlyyzZN2cFMrnaR1ZtIf2URFZ6BSV0SWqoCqi6BE9o1f0ZjwZL8a78TGNZox0Zhf9gfH5A1Uamoo=</latexit><latexit sha1_base64="x7uqhPPFeo3ezQpYRjQZvlq41dw=">AAACDHicbVDLSgMxFM3UV62vqks3wSLUhWVGBF0W3Qi6qGAfMB1KJs20oZmHyR1pnfYD3Pgrblwo4tYPcOffmLaz0NYDgcM553JzjxsJrsA0v43MwuLS8kp2Nbe2vrG5ld/eqakwlpRVaShC2XCJYoIHrAocBGtEkhHfFazu9i7Gfv2eScXD4BYGEXN80gm4xykBLbXyhaYIOzgq9luAh/ihBYf4CDeB9SG5uh7Zd8Nh5OiUWTInwPPESkkBpai08l/NdkhjnwVABVHKtswInIRI4FSwUa4ZKxYR2iMdZmsaEJ8pJ5kcM8IHWmljL5T6BYAn6u+JhPhKDXxXJ30CXTXrjcX/PDsG78xJeBDFwAI6XeTFAkOIx83gNpeMghhoQqjk+q+YdokkFHR/OV2CNXvyPKkdlyyzZN2cFMrnaR1ZtIf2URFZ6BSV0SWqoCqi6BE9o1f0ZjwZL8a78TGNZox0Zhf9gfH5A1Uamoo=</latexit>

q(zt|z1, a1, z2, a2, . . . , zt�1, at�1, xt)
<latexit sha1_base64="72c7rvPqZDHVSCWEn2lNAUvRSZQ="></latexit><latexit sha1_base64="72c7rvPqZDHVSCWEn2lNAUvRSZQ="></latexit><latexit sha1_base64="72c7rvPqZDHVSCWEn2lNAUvRSZQ="></latexit><latexit sha1_base64="72c7rvPqZDHVSCWEn2lNAUvRSZQ="></latexit>

Variational Lower Bound (VLB)



What the Mechanism Looks 
Like

Sensory Data

Two Modes:  
1) prediction 
2) inference / state estimation 



Memory-Based Predictor

Sensory Data

Two-fold advantage: state variables are good representations;  
also, memory helps prediction.



MERLIN

Sensory Data



MERLIN on the Memory Game



Truncation for Very Long Tasks

t = 1
<latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit><latexit sha1_base64="Qpn0zRW/a5dcp3xJaP86jUKLncU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqBeh6MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6QGvvX654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fzU6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF75mVBJilyxxaIwlQRjMvubDITmDOXEEsq0sLcSNqKaMrTplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8qEEd7qABTWAwhGd4hTdHOi/Ou/OxaC04+cwx/IHz+QPR3416</latexit> 2

<latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit><latexit sha1_base64="bGronyvkxiOrftIdMcDlRYPusyM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSrlU9t+o1ryr12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfCGMtg==</latexit>

3
<latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit><latexit sha1_base64="JYBj3t+WTAQe8bLkJgi7MxOh5ms=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFVqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfaWMtw==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>

x1
<latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit><latexit sha1_base64="9Ebez7AsyXnUS7K0KmzSc78bSSE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9T3+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8MrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4uK/XrPI4inMApnIMHNajDLTSgCQyG8Ayv8OYI58V5dz4WrQUnnzmGP3A+fwALsI2g</latexit>

x2
<latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit><latexit sha1_base64="sU5hbPAK+kK9DlSNNuLNHNxer84=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmnVqp5b9e4uKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gANNI2h</latexit>

x3
<latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit><latexit sha1_base64="TQ33fRXyPFetK0LUClcfydpelNI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+qd98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t1dVGrXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AEOuI2i</latexit>

x4
<latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit><latexit sha1_base64="AlKM6oMHVKv8OS4xnuSaxrc1A3Q=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0/9Sv9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3VKvXrPI4inMApnIMHl1CHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gAQPI2j</latexit>

x5
<latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit><latexit sha1_base64="Jq6DIXDrhmvucMdfM/j1gJ7WFU8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+pd9MoVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVT236t2dV2rXeRxFOIJjOAUPLqEGt1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AERwI2k</latexit>

h1
<latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit><latexit sha1_base64="45Ml8x6aCfejCo7Bn14nCOm4+2A=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpYdT3+27Vq3lzkFXiF6QKBRp996s3SFgWc4VMUmO6vpdikFONgkk+rfQyw1PKxnTIu5YqGnMT5PNTp+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62YYXQe5UGmGXLHFoiiTBBMy+5sMhOYM5cQSyrSwtxI2opoytOlUbAj+8surpHVR872af39Zrd8UcZThBE7hHHy4gjrcQQOawGAIz/AKb450Xpx352PRWnKKmWP4A+fzB/NBjZA=</latexit>

h2
<latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit><latexit sha1_base64="ExEHew5ijAySOISVJzNT70Xex1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmnXqp5b9e6vKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD0xY2R</latexit>

h3
<latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit><latexit sha1_base64="jPVMWU5sbKkZF6nWGDYjSyH0e/o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOpf9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t3XKvWbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD2SY2S</latexit>

h4
<latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit><latexit sha1_base64="G2OkU4BGntcFaZ10MRbQSHlB/+I=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTyoDcoVt+ouQNaJl5MK5GgOyl/9YczSCKVhgmrd89zE+BlVhjOBs1I/1ZhQNqEj7FkqaYTazxanzsiFVYYkjJUtachC/T2R0UjraRTYzoiasV715uJ/Xi814bWfcZmkBiVbLgpTQUxM5n+TIVfIjJhaQpni9lbCxlRRZmw6JRuCt/ryOmlfVT236t3XKo2bPI4inME5XIIHdWjAHTShBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwD3zY2T</latexit>

h5
<latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit><latexit sha1_base64="pPn5JhuWrO9nQ0zyXDiuUEdFB1o=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0MOrX+uWKW3XnIKvEy0kFcjT65a/eIGZphNIwQbXuem5i/Iwqw5nAaamXakwoG9Mhdi2VNELtZ/NTp+TMKgMSxsqWNGSu/p7IaKT1JApsZ0TNSC97M/E/r5ua8NrPuExSg5ItFoWpICYms7/JgCtkRkwsoUxxeythI6ooMzadkg3BW355lbQuqp5b9e4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gD5UY2U</latexit>

⇡(a1|h1)
<latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit><latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit><latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit><latexit sha1_base64="irQ1qyREiIosFSE3Ii2MXMb733o=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRahXspGBD0WvXisYD+gXZdsmm1Ds9klySpl7f/w4kERr/4Xb/4b03YP2vpg4PHeDDPzgkRwbVz32ymsrK6tbxQ3S1vbO7t75f2Dlo5TRVmTxiJWnYBoJrhkTcONYJ1EMRIFgrWD0fXUbz8wpXks78w4YV5EBpKHnBJjpftewqvEx+gJDX186pcrbs2dAS0TnJMK5Gj45a9eP6ZpxKShgmjdxW5ivIwow6lgk1Iv1SwhdEQGrGupJBHTXja7eoJOrNJHYaxsSYNm6u+JjERaj6PAdkbEDPWiNxX/87qpCS+9jMskNUzS+aIwFcjEaBoB6nPFqBFjSwhV3N6K6JAoQo0NqmRDwIsvL5PWWQ27NXx7Xqlf5XEU4QiOoQoYLqAON9CAJlBQ8Ayv8OY8Oi/Ou/Mxby04+cwh/IHz+QN/t5Ex</latexit>

⇡(a2|h2)
<latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit><latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit><latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit><latexit sha1_base64="XztMNINBD9f5AxEo3rgW3W6Ri84=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9ktgh6LXjxWsB/Qrks2zbahSXZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8MOFMG9f9dlZW19Y3Ngtbxe2d3b390sFhS8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wdD312w9UaRbLOzNOqC/wQLKIEWysdN9LWAUHNfSEhkHtLCiV3ao7A1omXk7KkKMRlL56/ZikgkpDONa667mJ8TOsDCOcToq9VNMEkxEe0K6lEguq/Wx29QSdWqWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vG5qoks/YzJJDZVkvihKOTIxmkaA+kxRYvjYEkwUs7ciMsQKE2ODKtoQvMWXl0mrVvXcqnd7Xq5f5XEU4BhOoAIeXEAdbqABTSCg4Ble4c15dF6cd+dj3rri5DNH8AfO5w+Cx5Ez</latexit>

⇡(a3|h3)
<latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit><latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit><latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit><latexit sha1_base64="AefdJAa7q492ctiBU+hdU1zi2qw=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9KKiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBhdeRNQ==</latexit>

⇡(a4|h4)
<latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit><latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit><latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit><latexit sha1_base64="RI4vIc1sckNhkQyIhNM7gcFsy5I=">AAAB9XicbVBNSwMxEJ34WetX1aOXYBHqpexKQY9FLx4r2A9o1yWbZtvQbHZJskpZ+z+8eFDEq//Fm//GtN2Dtj4YeLw3w8y8IBFcG8f5Riura+sbm4Wt4vbO7t5+6eCwpeNUUdaksYhVJyCaCS5Z03AjWCdRjESBYO1gdD312w9MaR7LOzNOmBeRgeQhp8RY6b6X8Arxa/gJD/3amV8qO1VnBrxM3JyUIUfDL331+jFNIyYNFUTrruskxsuIMpwKNin2Us0SQkdkwLqWShIx7WWzqyf41Cp9HMbKljR4pv6eyEik9TgKbGdEzFAvelPxP6+bmvDSy7hMUsMknS8KU4FNjKcR4D5XjBoxtoRQxe2tmA6JItTYoIo2BHfx5WXSOq+6TtW9rZXrV3kcBTiGE6iACxdQhxtoQBMoKHiGV3hDj+gFvaOPeesKymeO4A/Q5w+I55E3</latexit>

⇡(a5|h5)
<latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit><latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit><latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit><latexit sha1_base64="fxpKYr+p3auU41+wvrYdyrG0q74=">AAAB9XicbVBNT8JAEJ3iF+IX6tHLRmKCF9IaiR6JXjxiYoEEarNdtrBhu212txpS+R9ePGiMV/+LN/+NC/Sg4EsmeXlvJjPzgoQzpW372yqsrK6tbxQ3S1vbO7t75f2DlopTSahLYh7LToAV5UxQVzPNaSeRFEcBp+1gdD312w9UKhaLOz1OqBfhgWAhI1gb6b6XsCr26+gJDf36qV+u2DV7BrRMnJxUIEfTL3/1+jFJIyo04ViprmMn2suw1IxwOin1UkUTTEZ4QLuGChxR5WWzqyfoxCh9FMbSlNBopv6eyHCk1DgKTGeE9VAtelPxP6+b6vDSy5hIUk0FmS8KU450jKYRoD6TlGg+NgQTycytiAyxxESboEomBGfx5WXSOqs5ds25Pa80rvI4inAEx1AFBy6gATfQBBcISHiGV3izHq0X6936mLcWrHzmEP7A+vwBi/eROQ==</latexit>

a1
<latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit><latexit sha1_base64="wsT5Nu7IRtGXr4hz2Mhzs1hh/ig=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUCbbTbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIpypo0EYnqhKiZ4JI1DTeCdVLFMA4Fa4fj25nffmJK80Q+mknKghiHkkecorHSA/b9vlv1at4cZJX4BalCgUbf/eoNEprFTBoqUOuu76UmyFEZTgWbVnqZZinSMQ5Z11KJMdNBPj91Ss6sMiBRomxJQ+bq74kcY60ncWg7YzQjvezNxP+8bmai6yDnMs0Mk3SxKMoEMQmZ/U0GXDFqxMQSpIrbWwkdoUJqbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmUBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AeiXjYk=</latexit>

a2
<latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit><latexit sha1_base64="m2Y6p5cPedPUatzCzwWRbdkujXw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68Ttq1qudWvfurSuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+objYo=</latexit>

a3
<latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit><latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit><latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit><latexit sha1_base64="WVlocJNRIb0SmhNVTQu9mqfyyt4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0m0oMeiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9i/7JcrbtWdg6wSLycVyNHol796g5imEZOGCtS667mJ8TNUhlPBpqVeqlmCdIxD1rVUYsS0n81PnZIzqwxIGCtb0pC5+nsiw0jrSRTYzgjNSC97M/E/r5ua8NrPuExSwyRdLApTQUxMZn+TAVeMGjGxBKni9lZCR6iQGptOyYbgLb+8SloXVc+teve1Sv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+ufjYs=</latexit>

a4
<latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit><latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit><latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit><latexit sha1_base64="M/9bnjMxUSzK+5dq3u7w9RKkRb0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI9FLx4r2g9oQ5lsN+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUUdaisYhVN0DNBJesZbgRrJsohlEgWCeY3M79zhNTmsfy0UwT5kc4kjzkFI2VHnBQG5QrbtVdgKwTLycVyNEclL/6w5imEZOGCtS657mJ8TNUhlPBZqV+qlmCdIIj1rNUYsS0ny1OnZELqwxJGCtb0pCF+nsiw0jraRTYzgjNWK96c/E/r5ea8NrPuExSwyRdLgpTQUxM5n+TIVeMGjG1BKni9lZCx6iQGptOyYbgrb68TtpXVc+teve1SuMmj6MIZ3AOl+BBHRpwB01oAYURPMMrvDnCeXHenY9la8HJZ07hD5zPH+0jjYw=</latexit>

a5
<latexit sha1_base64="S1tHUguopr56ZoYjvYmTN8Rj4Ac=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9iv9csVt+rOQVaJl5MK5Gj0y1+9QUzTiElDBWrd9dzE+Bkqw6lg01Iv1SxBOsYh61oqMWLaz+anTsmZVQYkjJUtachc/T2RYaT1JApsZ4RmpJe9mfif101NeO1nXCapYZIuFoWpICYms7/JgCtGjZhYglRxeyuhI1RIjU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6njY0=</latexit><latexit sha1_base64="S1tHUguopr56ZoYjvYmTN8Rj4Ac=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9iv9csVt+rOQVaJl5MK5Gj0y1+9QUzTiElDBWrd9dzE+Bkqw6lg01Iv1SxBOsYh61oqMWLaz+anTsmZVQYkjJUtachc/T2RYaT1JApsZ4RmpJe9mfif101NeO1nXCapYZIuFoWpICYms7/JgCtGjZhYglRxeyuhI1RIjU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6njY0=</latexit><latexit sha1_base64="S1tHUguopr56ZoYjvYmTN8Rj4Ac=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9iv9csVt+rOQVaJl5MK5Gj0y1+9QUzTiElDBWrd9dzE+Bkqw6lg01Iv1SxBOsYh61oqMWLaz+anTsmZVQYkjJUtachc/T2RYaT1JApsZ4RmpJe9mfif101NeO1nXCapYZIuFoWpICYms7/JgCtGjZhYglRxeyuhI1RIjU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6njY0=</latexit><latexit sha1_base64="S1tHUguopr56ZoYjvYmTN8Rj4Ac=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oUy2m3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqKGvSWMSqE6BmgkvWNNwI1kkUwygQrB2Mb2d++4kpzWP5aCYJ8yMcSh5yisZKD9iv9csVt+rOQVaJl5MK5Gj0y1+9QUzTiElDBWrd9dzE+Bkqw6lg01Iv1SxBOsYh61oqMWLaz+anTsmZVQYkjJUtachc/T2RYaT1JApsZ4RmpJe9mfif101NeO1nXCapYZIuFoWpICYms7/JgCtGjZhYglRxeyuhI1RIjU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBApDeIZXeHOE8+K8Ox+L1oKTzxzDHzifP+6njY0=</latexit>

Here, unless otherwise specified, we truncate every 20 steps (15 steps per second).



The Bullet Problem

Saliency and 
“The Bullet Problem”

Gluck and Myers, 1993



MERLIN

Sensory Data

Return Prediction State variable z is only 200 dimensional



Navigation





Return Prediction



Gluck and Myers





Hierarchical Behavior



Arbitrary Visuomotor Mapping 
(Wise and Murray, 2000)



Arbitrary Visuomotor Mapping 
(Wise and Murray, 2000)



Rapid Reward Valuation (One-
Shot)



Rapid Reward Valuation (One-
Shot)



An Episodic Task that Breaks 
Gradient Flow

Block 1 Block 2 Block 3 Block 1’

Episodic Water Mazes



An Episodic Task that Breaks 
Gradient Flow







Latent Learning

Tolman and Honzik, 1930 Learning in the absence of direct task reward.



Latent Learning



Learning from Demonstrations

Programmer’s Apprentice: (Waters and Rich, 1987)


The objective for programming is hard to write down!


Imitation is a useful proxy when the objective is hard to 
articulate.


Maybe that’s why it was called the programmer’s 
apprentice.



Learning Human Behaviors

Given human input-output measurements, how to build a 
good imitation learner?


Simple approach is supervised learning or behavioral cloning: 


Problem with this approach: if you find yourself in a state 
unlike one the human demonstrated, the policy may do 
anything.


⌧ = (s1, a1, s2, a2, s3, a3, . . . )
<latexit sha1_base64="d56dX+qRHTccBpA+HmSTeAFlFPs=">AAACFXicbZBLS8NAEMc39VXrK+rRy2IRKpSSVEEvQtGLxwr2AW0Im+2mXbp5sDsRSuiX8OJX8eJBEa+CN7+NmzYHbR3Y4cd/ZpidvxcLrsCyvo3Cyura+kZxs7S1vbO7Z+4ftFWUSMpaNBKR7HpEMcFD1gIOgnVjyUjgCdbxxjdZvfPApOJReA+TmDkBGYbc55SAllyz2geS4CtcUa5dxSRLyq1nVM/oLCOd+oMI1Klrlq2aNQu8DHYOZZRH0zW/9CBNAhYCFUSpnm3F4KREAqeCTUv9RLGY0DEZsp7GkARMOensqik+0coA+5HULwQ8U39PpCRQahJ4ujMgMFKLtUz8r9ZLwL90Uh7GCbCQzhf5icAQ4cwiPOCSURATDYRKrv+K6YhIQkEbWdIm2IsnL0O7XrOtmn13Xm5c53YU0RE6RhVkowvUQLeoiVqIokf0jF7Rm/FkvBjvxse8tWDkM4foTxifP2nmmpc=</latexit><latexit sha1_base64="d56dX+qRHTccBpA+HmSTeAFlFPs=">AAACFXicbZBLS8NAEMc39VXrK+rRy2IRKpSSVEEvQtGLxwr2AW0Im+2mXbp5sDsRSuiX8OJX8eJBEa+CN7+NmzYHbR3Y4cd/ZpidvxcLrsCyvo3Cyura+kZxs7S1vbO7Z+4ftFWUSMpaNBKR7HpEMcFD1gIOgnVjyUjgCdbxxjdZvfPApOJReA+TmDkBGYbc55SAllyz2geS4CtcUa5dxSRLyq1nVM/oLCOd+oMI1Klrlq2aNQu8DHYOZZRH0zW/9CBNAhYCFUSpnm3F4KREAqeCTUv9RLGY0DEZsp7GkARMOensqik+0coA+5HULwQ8U39PpCRQahJ4ujMgMFKLtUz8r9ZLwL90Uh7GCbCQzhf5icAQ4cwiPOCSURATDYRKrv+K6YhIQkEbWdIm2IsnL0O7XrOtmn13Xm5c53YU0RE6RhVkowvUQLeoiVqIokf0jF7Rm/FkvBjvxse8tWDkM4foTxifP2nmmpc=</latexit><latexit sha1_base64="d56dX+qRHTccBpA+HmSTeAFlFPs=">AAACFXicbZBLS8NAEMc39VXrK+rRy2IRKpSSVEEvQtGLxwr2AW0Im+2mXbp5sDsRSuiX8OJX8eJBEa+CN7+NmzYHbR3Y4cd/ZpidvxcLrsCyvo3Cyura+kZxs7S1vbO7Z+4ftFWUSMpaNBKR7HpEMcFD1gIOgnVjyUjgCdbxxjdZvfPApOJReA+TmDkBGYbc55SAllyz2geS4CtcUa5dxSRLyq1nVM/oLCOd+oMI1Klrlq2aNQu8DHYOZZRH0zW/9CBNAhYCFUSpnm3F4KREAqeCTUv9RLGY0DEZsp7GkARMOensqik+0coA+5HULwQ8U39PpCRQahJ4ujMgMFKLtUz8r9ZLwL90Uh7GCbCQzhf5icAQ4cwiPOCSURATDYRKrv+K6YhIQkEbWdIm2IsnL0O7XrOtmn13Xm5c53YU0RE6RhVkowvUQLeoiVqIokf0jF7Rm/FkvBjvxse8tWDkM4foTxifP2nmmpc=</latexit><latexit sha1_base64="d56dX+qRHTccBpA+HmSTeAFlFPs=">AAACFXicbZBLS8NAEMc39VXrK+rRy2IRKpSSVEEvQtGLxwr2AW0Im+2mXbp5sDsRSuiX8OJX8eJBEa+CN7+NmzYHbR3Y4cd/ZpidvxcLrsCyvo3Cyura+kZxs7S1vbO7Z+4ftFWUSMpaNBKR7HpEMcFD1gIOgnVjyUjgCdbxxjdZvfPApOJReA+TmDkBGYbc55SAllyz2geS4CtcUa5dxSRLyq1nVM/oLCOd+oMI1Klrlq2aNQu8DHYOZZRH0zW/9CBNAhYCFUSpnm3F4KREAqeCTUv9RLGY0DEZsp7GkARMOensqik+0coA+5HULwQ8U39PpCRQahJ4ujMgMFKLtUz8r9ZLwL90Uh7GCbCQzhf5icAQ4cwiPOCSURATDYRKrv+K6YhIQkEbWdIm2IsnL0O7XrOtmn13Xm5c53YU0RE6RhVkowvUQLeoiVqIokf0jF7Rm/FkvBjvxse8tWDkM4foTxifP2nmmpc=</latexit>

max
✓

X

k

log p✓(ak|sk)
<latexit sha1_base64="Lyon6h7yfZ0EpKG7byQZFNrbZBw=">AAACFHicbZA9SwNBEIb3/IzxK2ppsxgERQh3ImgZtLGMYD4gF465zSZZsnt37M6JIeZH2PhXbCwUsbWw89+4Sa7QxBcWXp6ZYXbeMJHCoOt+OwuLS8srq7m1/PrG5tZ2YWe3ZuJUM15lsYx1IwTDpYh4FQVK3kg0BxVKXg/7V+N6/Y5rI+LoFgcJbynoRqIjGKBFQeHEV3Af+NjjCNQ3qQr61JdxlyYZPAJLHqgJ+sdBoeiW3InovPEyUySZKkHhy2/HLFU8QibBmKbnJtgagkbBJB/l/dTwBFgfurxpbQSKm9ZwctSIHlrSpp1Y2xchndDfE0NQxgxUaDsVYM/M1sbwv1ozxc5FayiiJEUesemiTiopxnScEG0LzRnKgTXAtLB/pawHGhjaHPM2BG/25HlTOy15bsm7OSuWL7M4cmSfHJAj4pFzUibXpEKqhJFH8kxeyZvz5Lw4787HtHXByWb2yB85nz/Hr537</latexit><latexit sha1_base64="Lyon6h7yfZ0EpKG7byQZFNrbZBw=">AAACFHicbZA9SwNBEIb3/IzxK2ppsxgERQh3ImgZtLGMYD4gF465zSZZsnt37M6JIeZH2PhXbCwUsbWw89+4Sa7QxBcWXp6ZYXbeMJHCoOt+OwuLS8srq7m1/PrG5tZ2YWe3ZuJUM15lsYx1IwTDpYh4FQVK3kg0BxVKXg/7V+N6/Y5rI+LoFgcJbynoRqIjGKBFQeHEV3Af+NjjCNQ3qQr61JdxlyYZPAJLHqgJ+sdBoeiW3InovPEyUySZKkHhy2/HLFU8QibBmKbnJtgagkbBJB/l/dTwBFgfurxpbQSKm9ZwctSIHlrSpp1Y2xchndDfE0NQxgxUaDsVYM/M1sbwv1ozxc5FayiiJEUesemiTiopxnScEG0LzRnKgTXAtLB/pawHGhjaHPM2BG/25HlTOy15bsm7OSuWL7M4cmSfHJAj4pFzUibXpEKqhJFH8kxeyZvz5Lw4787HtHXByWb2yB85nz/Hr537</latexit><latexit sha1_base64="Lyon6h7yfZ0EpKG7byQZFNrbZBw=">AAACFHicbZA9SwNBEIb3/IzxK2ppsxgERQh3ImgZtLGMYD4gF465zSZZsnt37M6JIeZH2PhXbCwUsbWw89+4Sa7QxBcWXp6ZYXbeMJHCoOt+OwuLS8srq7m1/PrG5tZ2YWe3ZuJUM15lsYx1IwTDpYh4FQVK3kg0BxVKXg/7V+N6/Y5rI+LoFgcJbynoRqIjGKBFQeHEV3Af+NjjCNQ3qQr61JdxlyYZPAJLHqgJ+sdBoeiW3InovPEyUySZKkHhy2/HLFU8QibBmKbnJtgagkbBJB/l/dTwBFgfurxpbQSKm9ZwctSIHlrSpp1Y2xchndDfE0NQxgxUaDsVYM/M1sbwv1ozxc5FayiiJEUesemiTiopxnScEG0LzRnKgTXAtLB/pawHGhjaHPM2BG/25HlTOy15bsm7OSuWL7M4cmSfHJAj4pFzUibXpEKqhJFH8kxeyZvz5Lw4787HtHXByWb2yB85nz/Hr537</latexit><latexit sha1_base64="Lyon6h7yfZ0EpKG7byQZFNrbZBw=">AAACFHicbZA9SwNBEIb3/IzxK2ppsxgERQh3ImgZtLGMYD4gF465zSZZsnt37M6JIeZH2PhXbCwUsbWw89+4Sa7QxBcWXp6ZYXbeMJHCoOt+OwuLS8srq7m1/PrG5tZ2YWe3ZuJUM15lsYx1IwTDpYh4FQVK3kg0BxVKXg/7V+N6/Y5rI+LoFgcJbynoRqIjGKBFQeHEV3Af+NjjCNQ3qQr61JdxlyYZPAJLHqgJ+sdBoeiW3InovPEyUySZKkHhy2/HLFU8QibBmKbnJtgagkbBJB/l/dTwBFgfurxpbQSKm9ZwctSIHlrSpp1Y2xchndDfE0NQxgxUaDsVYM/M1sbwv1ozxc5FayiiJEUesemiTiopxnScEG0LzRnKgTXAtLB/pawHGhjaHPM2BG/25HlTOy15bsm7OSuWL7M4cmSfHJAj4pFzUibXpEKqhJFH8kxeyZvz5Lw4787HtHXByWb2yB85nz/Hr537</latexit>



Learning Human Behaviors

Another approach: make the achieved states / trajectories look 
like one’s from demonstration data.


Advantage: if the agent gets away from the distribution of 
states, there is a motivation to get back.


Problem with this approach: It typically implies having a model 
of transitions that is good. This can be hard for complicated 
environments.

max
✓

X

k

log[p(sk+1|sk, ak)p✓(ak|sk)]
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Learning Human Behaviors
Another approach: make marginal distributions over states 
similar to the expert’s.


Inverse Reinforcement Learning


Generative Adversarial Imitation Learning (Ho and Ermon, 
2016) based on GANs (Goodfellow, 2014). Here, fool the 
discriminator:

max
✓

X

k

p(sk)
<latexit sha1_base64="byT4VXdke1bH3TWMRsz3iNucYqs=">AAACAnicbVBNS8NAEN34WetX1JN4WSxCvZREBD0WvXisYD+gCWGz3bRLdpOwOxFLKV78K148KOLVX+HNf+O2zUFbHww83pthZl6YCa7Bcb6tpeWV1bX10kZ5c2t7Z9fe22/pNFeUNWkqUtUJiWaCJ6wJHATrZIoRGQrWDuPrid++Z0rzNLmDYcZ8SfoJjzglYKTAPvQkeQg8GDAg2NO5DGKcVXUQnwZ2xak5U+BF4hakggo0AvvL66U0lywBKojWXdfJwB8RBZwKNi57uWYZoTHps66hCZFM+6PpC2N8YpQejlJlKgE8VX9PjIjUeihD0ykJDPS8NxH/87o5RJf+iCdZDiyhs0VRLjCkeJIH7nHFKIihIYQqbm7FdEAUoWBSK5sQ3PmXF0nrrOY6Nff2vFK/KuIooSN0jKrIRReojm5QAzURRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwB8HJbR</latexit><latexit sha1_base64="byT4VXdke1bH3TWMRsz3iNucYqs=">AAACAnicbVBNS8NAEN34WetX1JN4WSxCvZREBD0WvXisYD+gCWGz3bRLdpOwOxFLKV78K148KOLVX+HNf+O2zUFbHww83pthZl6YCa7Bcb6tpeWV1bX10kZ5c2t7Z9fe22/pNFeUNWkqUtUJiWaCJ6wJHATrZIoRGQrWDuPrid++Z0rzNLmDYcZ8SfoJjzglYKTAPvQkeQg8GDAg2NO5DGKcVXUQnwZ2xak5U+BF4hakggo0AvvL66U0lywBKojWXdfJwB8RBZwKNi57uWYZoTHps66hCZFM+6PpC2N8YpQejlJlKgE8VX9PjIjUeihD0ykJDPS8NxH/87o5RJf+iCdZDiyhs0VRLjCkeJIH7nHFKIihIYQqbm7FdEAUoWBSK5sQ3PmXF0nrrOY6Nff2vFK/KuIooSN0jKrIRReojm5QAzURRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwB8HJbR</latexit><latexit sha1_base64="byT4VXdke1bH3TWMRsz3iNucYqs=">AAACAnicbVBNS8NAEN34WetX1JN4WSxCvZREBD0WvXisYD+gCWGz3bRLdpOwOxFLKV78K148KOLVX+HNf+O2zUFbHww83pthZl6YCa7Bcb6tpeWV1bX10kZ5c2t7Z9fe22/pNFeUNWkqUtUJiWaCJ6wJHATrZIoRGQrWDuPrid++Z0rzNLmDYcZ8SfoJjzglYKTAPvQkeQg8GDAg2NO5DGKcVXUQnwZ2xak5U+BF4hakggo0AvvL66U0lywBKojWXdfJwB8RBZwKNi57uWYZoTHps66hCZFM+6PpC2N8YpQejlJlKgE8VX9PjIjUeihD0ykJDPS8NxH/87o5RJf+iCdZDiyhs0VRLjCkeJIH7nHFKIihIYQqbm7FdEAUoWBSK5sQ3PmXF0nrrOY6Nff2vFK/KuIooSN0jKrIRReojm5QAzURRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwB8HJbR</latexit><latexit sha1_base64="byT4VXdke1bH3TWMRsz3iNucYqs=">AAACAnicbVBNS8NAEN34WetX1JN4WSxCvZREBD0WvXisYD+gCWGz3bRLdpOwOxFLKV78K148KOLVX+HNf+O2zUFbHww83pthZl6YCa7Bcb6tpeWV1bX10kZ5c2t7Z9fe22/pNFeUNWkqUtUJiWaCJ6wJHATrZIoRGQrWDuPrid++Z0rzNLmDYcZ8SfoJjzglYKTAPvQkeQg8GDAg2NO5DGKcVXUQnwZ2xak5U+BF4hakggo0AvvL66U0lywBKojWXdfJwB8RBZwKNi57uWYZoTHps66hCZFM+6PpC2N8YpQejlJlKgE8VX9PjIjUeihD0ykJDPS8NxH/87o5RJf+iCdZDiyhs0VRLjCkeJIH7nHFKIihIYQqbm7FdEAUoWBSK5sQ3PmXF0nrrOY6Nff2vFK/KuIooSN0jKrIRReojm5QAzURRY/oGb2iN+vJerHerY9Z65JVzBygP7A+fwB8HJbR</latexit>

max
✓

pdiscriminator(demonstration|sk)
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Learning Human Behaviors

Generative Adversarial Imitation Learning (Ho and Ermon, 
2016)


Learning Human Behaviors from Motion Capture by 
Adversarial Imitation (Merel, Tassa, Dhruva TB, Sriram 
Srinivasan, Jay Lemmon, Ziyu Wang, Greg Wayne, Nicolas 
Heess, 2017)



Conditional GAIL
Note: no action information strictly needed; important, as 
explained next



Algorithm



Pipeline



Running and Turning



Running and Turning



Conclusions and Prospects

• MERLIN model can solve quite sophisticated tasks from raw sensory data in partially observed 
environments.


• Perception and memory formation are guided by a process of predictive modeling and 
compression, less by trial and error task success.


• 200 dimensional z captures relevant features from approximately 10^4 sensory dimensions.


• Lessens the need for end-to-end gradient computation. 


• MERLIN uses a temporal credit assignment window of 1.3 seconds to solve memory tasks of 
6 minutes.


• Can make use of information acquired without associated reward, exhibiting properties of latent 
learning.


• Provides a conceptual but functional model of the interaction of multiple neural systems in a 
complete, goal-directed cognitive architecture.


• GAIL can be scaled up to do imitation learning of non-obvious objectives.



Noticed This

• Btw, sounds relevant: NEURAL SKETCH LEARNING FOR 
CONDITIONAL PROGRAM GENERATION (Murali et al., 
2018) 
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unsupervised learning / compressing sensory data 

state variables — prior and posterior; instantiation in memory model 

variational autoencoder framework 

problem with pure unsupervised learning: bullet problem (gluck and myers) 

scaling to challenging rl problems — typically use truncated backpropagation through 
time 

Knock on benefit: can cut backpropagation time scales 

figures: back matter learning curves for navigation tasks, one step prediction, unroll 
length ext. fig 10


