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Marin Bukov

Example: use RL to prepare many-body states in  
a nonintegrable spin chain

• RL and quantum control

• variational theory for optimal protocols

in this talk:  
Reinforcement Learning (RL) for quantum control
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MB et al, PRX 8 031086 (2018)

Phase transitions in the 
control landscape:
• how “hard” is it for the RL agent to Learn?
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<latexit sha1_base64="OXPNPZCnzXLOvZwj4hUe+qYDYR8=">AAACE3icbVDLSsNAFJ34rPVVFdy4GSyCCymJCrpRCm5cVugLmhAm00k7dDIJMzdiSfsZ/oBb/QN34tYP8Af8DqePhW09cOFwzr3cwwkSwTXY9re1tLyyurae28hvbm3v7Bb29us6ThVlNRqLWDUDopngktWAg2DNRDESBYI1gt7dyG88MqV5LKvQT5gXkY7kIacEjOQXDgduornvEg2uIrIj2BmGm6pfKNolewy8SJwpKaIpKn7hx23HNI2YBCqI1i3HTsDLiAJOBRvm3VSzhNAe6bCWoZJETHvZOP8QnxiljcNYmZGAx+rfi4xEWvejwGxGBLp63huJ/3mtFMJrL+MySYFJOnkUpgJDjEdl4DZXjILoG0Ko4iYrpl2iCAVT2cyXp0nUvCnGma9hkdTPS85FyX64LJZvpxXl0BE6RqfIQVeojO5RBdUQRQP0gl7Rm/VsvVsf1udkdcma3hygGVhfv2rbnlg=</latexit>
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RL formalism

Sutton and Barto, Reinforcement Learning: an Introduction, MIT press

• action space A = {+4,�4}
<latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit>
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Marin Bukov
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Sutton and Barto, Reinforcement Learning: an Introduction, MIT press

• action space A = {+4,�4}
<latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit>

• state space S
<latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit>

all possible strings of {+4,�4}
<latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit>

s = hx(t) = [+4,+4,�4,+4,�4,�4, . . . ]
<latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit>

{| (t)i : | (t)i=Uh(t, 0)| ii} =̂ {h(t) : | ii}
<latexit sha1_base64="/js2+Db+ydG7kiTX0+/eMBQ6WmQ="></latexit>
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Marin Bukov

RL formalism

Sutton and Barto, Reinforcement Learning: an Introduction, MIT press

• action space A = {+4,�4}
<latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit>

• reward space R = {Fh(T ) = |h ⇤|Uh(T, 0)| ii|2}
<latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit>

• state space S
<latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit>

all possible strings of {+4,�4}
<latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit>

s = hx(t) = [+4,+4,�4,+4,�4,�4, . . . ]
<latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit>

Quantum Control as an RL Problem



Marin Bukov

RL formalism

Sutton and Barto, Reinforcement Learning: an Introduction, MIT press

⇡(At|St)
<latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit><latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit><latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit><latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit>

p(St+1|St, At)
<latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit><latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit><latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit><latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit>

Rt+1 =
X

s0

p(s0|St, At)r(s
0, St, At)

<latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit><latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit><latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit><latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit>

RL as Markov decision process 

St
<latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit><latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit><latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit><latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit>

At
<latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit><latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit><latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit><latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit>

At+1
<latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit><latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit><latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit><latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit>

St+1
<latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit><latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit><latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit><latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit>

St+2
<latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit><latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit><latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit><latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit>

Rt+1
<latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit><latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit><latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit><latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit>

. . .
<latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit><latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit><latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit><latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit> ST

<latexit sha1_base64="lTleYLjPrsijXIu8DmiIIyWLyZY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0JMUvHis2LSFNpTNdtsu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMCxMpDLrut1NYW9/Y3Cpul3Z29/YPyodHTROnmnGfxTLW7ZAaLoXiPgqUvJ1oTqNQ8lY4vpv5rSeujYhVAycJDyI6VGIgGEUr+Y+9rDHtlStu1Z2DrBIvJxXIUe+Vv7r9mKURV8gkNabjuQkGGdUomOTTUjc1PKFsTIe8Y6miETdBNj92Ss6s0ieDWNtSSObq74mMRsZMotB2RhRHZtmbif95nRQHN0EmVJIiV2yxaJBKgjGZfU76QnOGcmIJZVrYWwkbUU0Z2nxKNgRv+eVV0ryoepdV9+GqUrvN4yjCCZzCOXhwDTW4hzr4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AcxDjqg=</latexit>

• action space A = {+4,�4}
<latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit>

• reward space R = {Fh(T ) = |h ⇤|Uh(T, 0)| ii|2}
<latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit>

• state space S
<latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit>

all possible strings of {+4,�4}
<latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit>

s = hx(t) = [+4,+4,�4,+4,�4,�4, . . . ]
<latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit>
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Marin Bukov

RL formalism

Sutton and Barto, Reinforcement Learning: an Introduction, MIT press

⇡(At|St)
<latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit><latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit><latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit><latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit>

p(St+1|St, At)
<latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit><latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit><latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit><latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit>

Rt+1 =
X

s0

p(s0|St, At)r(s
0, St, At)

<latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit><latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit><latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit><latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit>

t
<latexit sha1_base64="gFXlLce0VT0ID3+WgQjLmbD1Ubc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF1JwI3LBMwDkiH0dCpJm54H3TVCGPIFblwo4tZPcuff2ElmoYkXGg63quiqGyRKGnLdb2dtfWNza7uwU9zd2z84LB0dN02caoENEatYtwNuUMkIGyRJYTvRyMNAYSsY383qrSfURsbRA00S9EM+jORACk7WqlOvVHYr7lxsFbwcypCr1it9dfuxSEOMSChuTMdzE/IzrkkKhdNiNzWYcDHmQ+xYjHiIxs/mi07ZuXX6bBBr+yJic/f3RMZDYyZhYDtDTiOzXJuZ/9U6KQ1u/ExGSUoYicVHg1QxitnsataXGgWpiQUutLS7MjHimguy2RRtCN7yyavQvKx4lutX5eptHkcBTuEMLsCDa6jCPdSgAQIQnuEV3pxH58V5dz4WrWtOPnMCf+R8/gDe94z0</latexit><latexit sha1_base64="gFXlLce0VT0ID3+WgQjLmbD1Ubc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF1JwI3LBMwDkiH0dCpJm54H3TVCGPIFblwo4tZPcuff2ElmoYkXGg63quiqGyRKGnLdb2dtfWNza7uwU9zd2z84LB0dN02caoENEatYtwNuUMkIGyRJYTvRyMNAYSsY383qrSfURsbRA00S9EM+jORACk7WqlOvVHYr7lxsFbwcypCr1it9dfuxSEOMSChuTMdzE/IzrkkKhdNiNzWYcDHmQ+xYjHiIxs/mi07ZuXX6bBBr+yJic/f3RMZDYyZhYDtDTiOzXJuZ/9U6KQ1u/ExGSUoYicVHg1QxitnsataXGgWpiQUutLS7MjHimguy2RRtCN7yyavQvKx4lutX5eptHkcBTuEMLsCDa6jCPdSgAQIQnuEV3pxH58V5dz4WrWtOPnMCf+R8/gDe94z0</latexit><latexit sha1_base64="gFXlLce0VT0ID3+WgQjLmbD1Ubc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF1JwI3LBMwDkiH0dCpJm54H3TVCGPIFblwo4tZPcuff2ElmoYkXGg63quiqGyRKGnLdb2dtfWNza7uwU9zd2z84LB0dN02caoENEatYtwNuUMkIGyRJYTvRyMNAYSsY383qrSfURsbRA00S9EM+jORACk7WqlOvVHYr7lxsFbwcypCr1it9dfuxSEOMSChuTMdzE/IzrkkKhdNiNzWYcDHmQ+xYjHiIxs/mi07ZuXX6bBBr+yJic/f3RMZDYyZhYDtDTiOzXJuZ/9U6KQ1u/ExGSUoYicVHg1QxitnsataXGgWpiQUutLS7MjHimguy2RRtCN7yyavQvKx4lutX5eptHkcBTuEMLsCDa6jCPdSgAQIQnuEV3pxH58V5dz4WrWtOPnMCf+R8/gDe94z0</latexit><latexit sha1_base64="gFXlLce0VT0ID3+WgQjLmbD1Ubc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF1JwI3LBMwDkiH0dCpJm54H3TVCGPIFblwo4tZPcuff2ElmoYkXGg63quiqGyRKGnLdb2dtfWNza7uwU9zd2z84LB0dN02caoENEatYtwNuUMkIGyRJYTvRyMNAYSsY383qrSfURsbRA00S9EM+jORACk7WqlOvVHYr7lxsFbwcypCr1it9dfuxSEOMSChuTMdzE/IzrkkKhdNiNzWYcDHmQ+xYjHiIxs/mi07ZuXX6bBBr+yJic/f3RMZDYyZhYDtDTiOzXJuZ/9U6KQ1u/ExGSUoYicVHg1QxitnsataXGgWpiQUutLS7MjHimguy2RRtCN7yyavQvKx4lutX5eptHkcBTuEMLsCDa6jCPdSgAQIQnuEV3pxH58V5dz4WrWtOPnMCf+R8/gDe94z0</latexit>

RL objective: maximize total expected return from step    onwards
Q(s, a) = Ea⇠⇡(a|s)[Rt+1 + · · ·+Rtf |St = s,At = a]

<latexit sha1_base64="8pQ/lkaZQhE9yYR65JUIVQ+T+80="></latexit>

RL as Markov decision process 

St
<latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit><latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit><latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit><latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit>

At
<latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit><latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit><latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit><latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit>

At+1
<latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit><latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit><latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit><latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit>

St+1
<latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit><latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit><latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit><latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit>

St+2
<latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit><latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit><latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit><latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit>

Rt+1
<latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit><latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit><latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit><latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit>

. . .
<latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit><latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit><latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit><latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit> ST

<latexit sha1_base64="lTleYLjPrsijXIu8DmiIIyWLyZY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0JMUvHis2LSFNpTNdtsu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMCxMpDLrut1NYW9/Y3Cpul3Z29/YPyodHTROnmnGfxTLW7ZAaLoXiPgqUvJ1oTqNQ8lY4vpv5rSeujYhVAycJDyI6VGIgGEUr+Y+9rDHtlStu1Z2DrBIvJxXIUe+Vv7r9mKURV8gkNabjuQkGGdUomOTTUjc1PKFsTIe8Y6miETdBNj92Ss6s0ieDWNtSSObq74mMRsZMotB2RhRHZtmbif95nRQHN0EmVJIiV2yxaJBKgjGZfU76QnOGcmIJZVrYWwkbUU0Z2nxKNgRv+eVV0ryoepdV9+GqUrvN4yjCCZzCOXhwDTW4hzr4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AcxDjqg=</latexit>

• action space A = {+4,�4}
<latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit>

• reward space R = {Fh(T ) = |h ⇤|Uh(T, 0)| ii|2}
<latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit>

• state space S
<latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit>

all possible strings of {+4,�4}
<latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit>

s = hx(t) = [+4,+4,�4,+4,�4,�4, . . . ]
<latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit>
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Marin Bukov

RL formalism

Sutton and Barto, Reinforcement Learning: an Introduction, MIT press

⇡(At|St)
<latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit><latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit><latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit><latexit sha1_base64="ENRLcvtNylri7i4ozgEI9Dy+yyE=">AAAB83icbZDLSgMxFIYz9VbrrerSTbAIdVNmRNCVVNy4rGgv0BmGTJppQzOZkJwRSu1ruHGhiFtfxp1vY9rOQlt/CHz85xzOyR8pwQ247rdTWFldW98obpa2tnd298r7By2TZpqyJk1FqjsRMUxwyZrAQbCO0owkkWDtaHgzrbcfmTY8lQ8wUixISF/ymFMC1vJ9xavXITzdh3AalituzZ0JL4OXQwXlaoTlL7+X0ixhEqggxnQ9V0EwJho4FWxS8jPDFKFD0mddi5IkzATj2c0TfGKdHo5TbZ8EPHN/T4xJYswoiWxnQmBgFmtT879aN4P4MhhzqTJgks4XxZnAkOJpALjHNaMgRhYI1dzeiumAaELBxlSyIXiLX16G1lnNs3x3Xqlf5XEU0RE6RlXkoQtUR7eogZqIIoWe0St6czLnxXl3PuatBSefOUR/5Hz+AEhukSo=</latexit>

p(St+1|St, At)
<latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit><latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit><latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit><latexit sha1_base64="P8TmM6IKYZOUF7q+1B3B6khZMkg=">AAAB+3icbZDLSsNAFIYn9VbrLdalm8EiVJSSiKArqbhxWam9QBvCZDpph04uzJyIJeZV3LhQxK0v4s63cdpmodUfBj7+cw7nzO/FgiuwrC+jsLS8srpWXC9tbG5t75i75baKEklZi0Yikl2PKCZ4yFrAQbBuLBkJPME63vh6Wu/cM6l4FN7BJGZOQIYh9zkloC3XLMfVppvCsZ09Nl04uXLhyDUrVs2aCf8FO4cKytVwzc/+IKJJwEKggijVs60YnJRI4FSwrNRPFIsJHZMh62kMScCUk85uz/ChdgbYj6R+IeCZ+3MiJYFSk8DTnQGBkVqsTc3/ar0E/Asn5WGcAAvpfJGfCAwRngaBB1wyCmKigVDJ9a2YjogkFHRcJR2Cvfjlv9A+rdmab88q9cs8jiLaRweoimx0juroBjVQC1H0gJ7QC3o1MuPZeDPe560FI5/ZQ79kfHwDlTOTeA==</latexit>

Rt+1 =
X

s0

p(s0|St, At)r(s
0, St, At)

<latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit><latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit><latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit><latexit sha1_base64="bLnvrxkp7MGcX3mqBfeHltAEyaM=">AAACFXicbVDJSgNBEO2JW4xb1KOXxiCJGMKMCHpRIl48xiULJMPQ0+lJmvQsdNcIYcxPePFXvHhQxKvgzb+xswia+KDh1XtVVNdzI8EVmOaXkZqbX1hcSi9nVlbX1jeym1s1FcaSsioNRSgbLlFM8IBVgYNgjUgy4ruC1d3exdCv3zGpeBjcQj9itk86Afc4JaAlJ1u8dhI4sAanLRX7TqLyg6ig8vc3DhTPHdiXuij+FNjJ5sySOQKeJdaE5NAEFSf72WqHNPZZAFQQpZqWGYGdEAmcCjbItGLFIkJ7pMOamgbEZ8pORlcN8J5W2tgLpX4B4JH6eyIhvlJ939WdPoGumvaG4n9eMwbvxE54EMXAAjpe5MUCQ4iHEeE2l4yC6GtCqOT6r5h2iSQUdJAZHYI1ffIsqR2WLM2vjnLls0kcabSDdlEBWegYldElqqAqougBPaEX9Go8Gs/Gm/E+bk0Zk5lt9AfGxzdjvZ0D</latexit>

t
<latexit sha1_base64="gFXlLce0VT0ID3+WgQjLmbD1Ubc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF1JwI3LBMwDkiH0dCpJm54H3TVCGPIFblwo4tZPcuff2ElmoYkXGg63quiqGyRKGnLdb2dtfWNza7uwU9zd2z84LB0dN02caoENEatYtwNuUMkIGyRJYTvRyMNAYSsY383qrSfURsbRA00S9EM+jORACk7WqlOvVHYr7lxsFbwcypCr1it9dfuxSEOMSChuTMdzE/IzrkkKhdNiNzWYcDHmQ+xYjHiIxs/mi07ZuXX6bBBr+yJic/f3RMZDYyZhYDtDTiOzXJuZ/9U6KQ1u/ExGSUoYicVHg1QxitnsataXGgWpiQUutLS7MjHimguy2RRtCN7yyavQvKx4lutX5eptHkcBTuEMLsCDa6jCPdSgAQIQnuEV3pxH58V5dz4WrWtOPnMCf+R8/gDe94z0</latexit><latexit sha1_base64="gFXlLce0VT0ID3+WgQjLmbD1Ubc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF1JwI3LBMwDkiH0dCpJm54H3TVCGPIFblwo4tZPcuff2ElmoYkXGg63quiqGyRKGnLdb2dtfWNza7uwU9zd2z84LB0dN02caoENEatYtwNuUMkIGyRJYTvRyMNAYSsY383qrSfURsbRA00S9EM+jORACk7WqlOvVHYr7lxsFbwcypCr1it9dfuxSEOMSChuTMdzE/IzrkkKhdNiNzWYcDHmQ+xYjHiIxs/mi07ZuXX6bBBr+yJic/f3RMZDYyZhYDtDTiOzXJuZ/9U6KQ1u/ExGSUoYicVHg1QxitnsataXGgWpiQUutLS7MjHimguy2RRtCN7yyavQvKx4lutX5eptHkcBTuEMLsCDa6jCPdSgAQIQnuEV3pxH58V5dz4WrWtOPnMCf+R8/gDe94z0</latexit><latexit sha1_base64="gFXlLce0VT0ID3+WgQjLmbD1Ubc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF1JwI3LBMwDkiH0dCpJm54H3TVCGPIFblwo4tZPcuff2ElmoYkXGg63quiqGyRKGnLdb2dtfWNza7uwU9zd2z84LB0dN02caoENEatYtwNuUMkIGyRJYTvRyMNAYSsY383qrSfURsbRA00S9EM+jORACk7WqlOvVHYr7lxsFbwcypCr1it9dfuxSEOMSChuTMdzE/IzrkkKhdNiNzWYcDHmQ+xYjHiIxs/mi07ZuXX6bBBr+yJic/f3RMZDYyZhYDtDTiOzXJuZ/9U6KQ1u/ExGSUoYicVHg1QxitnsataXGgWpiQUutLS7MjHimguy2RRtCN7yyavQvKx4lutX5eptHkcBTuEMLsCDa6jCPdSgAQIQnuEV3pxH58V5dz4WrWtOPnMCf+R8/gDe94z0</latexit><latexit sha1_base64="gFXlLce0VT0ID3+WgQjLmbD1Ubc=">AAAB6HicbZDLSgNBEEVrfMb4irp00xgEV2FGBF1JwI3LBMwDkiH0dCpJm54H3TVCGPIFblwo4tZPcuff2ElmoYkXGg63quiqGyRKGnLdb2dtfWNza7uwU9zd2z84LB0dN02caoENEatYtwNuUMkIGyRJYTvRyMNAYSsY383qrSfURsbRA00S9EM+jORACk7WqlOvVHYr7lxsFbwcypCr1it9dfuxSEOMSChuTMdzE/IzrkkKhdNiNzWYcDHmQ+xYjHiIxs/mi07ZuXX6bBBr+yJic/f3RMZDYyZhYDtDTiOzXJuZ/9U6KQ1u/ExGSUoYicVHg1QxitnsataXGgWpiQUutLS7MjHimguy2RRtCN7yyavQvKx4lutX5eptHkcBTuEMLsCDa6jCPdSgAQIQnuEV3pxH58V5dz4WrWtOPnMCf+R8/gDe94z0</latexit>

RL objective: maximize total expected return from step    onwards
Q(s, a) = Ea⇠⇡(a|s)[Rt+1 + · · ·+Rtf |St = s,At = a]

<latexit sha1_base64="8pQ/lkaZQhE9yYR65JUIVQ+T+80="></latexit>

RL as Markov decision process 

St
<latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit><latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit><latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit><latexit sha1_base64="8pWf4z438c/cxs8wl4hMVUpLdmM=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJCl48Vmo/oA1ls920SzebsDsRSuhP8OJBEa/+Im/+G7dtDtr6wsLDOzPszBskUhh03W+nsLG5tb1T3C3t7R8cHpWPT9omTjXjLRbLWHcDargUirdQoOTdRHMaBZJ3gsndvN554tqIWD3iNOF+REdKhIJRtFazOcBBueJW3YXIOng5VCBXY1D+6g9jlkZcIZPUmJ7nJuhnVKNgks9K/dTwhLIJHfGeRUUjbvxsseqMXFhnSMJY26eQLNzfExmNjJlGge2MKI7Nam1u/lfrpRje+JlQSYpcseVHYSoJxmR+NxkKzRnKqQXKtLC7EjammjK06ZRsCN7qyevQvqp6lh+uK/XbPI4inME5XIIHNajDPTSgBQxG8Ayv8OZI58V5dz6WrQUnnzmFP3I+fwA3rI26</latexit>

At
<latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit><latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit><latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit><latexit sha1_base64="zGc2Q5j/qINeMXt57ZC+1Um8XcI=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEepJKl48VrQf0Iay2W7apZtN2J0IJfQnePGgiFd/kTf/jds2B219YeHhnRl25g0SKQy67rdTWFvf2Nwqbpd2dvf2D8qHRy0Tp5rxJotlrDsBNVwKxZsoUPJOojmNAsnbwfh2Vm8/cW1ErB5xknA/okMlQsEoWuvhpo/9csWtunORVfByqECuRr/81RvELI24QiapMV3PTdDPqEbBJJ+WeqnhCWVjOuRdi4pG3PjZfNUpObPOgISxtk8hmbu/JzIaGTOJAtsZURyZ5drM/K/WTTG88jOhkhS5YouPwlQSjMnsbjIQmjOUEwuUaWF3JWxENWVo0ynZELzlk1ehdVH1LN9fVurXeRxFOIFTOAcPalCHO2hAExgM4Rle4c2Rzovz7nwsWgtOPnMMf+R8/gAcQI2o</latexit>

At+1
<latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit><latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit><latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit><latexit sha1_base64="HydVhxWWTHstJ2FV9BTpLaBMBQM=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvHisYL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsZ3s3r7iWsjYvWIk4T7ER0qEQpG0Vrt236GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuWHWqV+k8dRhBM4hXPw4ArqcA8NaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz+5qY8k</latexit>

St+1
<latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit><latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit><latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit><latexit sha1_base64="ho2kYSaefvsjK3L3lDsMphPGAUc=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/VXY82</latexit>

St+2
<latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit><latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit><latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit><latexit sha1_base64="cO/UvNKvIpzQXSkZhF6wlQh1I18=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSFEFPUvDisaL9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF7Vpv1xxq+5cZBW8HCqQq9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5516KiETd+Nl93Ss6sMyBhrO1TSObu74mMRsZMosB2RhRHZrk2M/+rdVMMr/1MqCRFrtjiozCVBGMyu50MhOYM5cQCZVrYXQkbUU0Z2oRKNgRv+eRVaNWqnuX7y0r9Jo+jCCdwCufgwRXU4Q4a0AQGY3iGV3hzEufFeXc+Fq0FJ585hj9yPn8A1uKPNw==</latexit>

Rt+1
<latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit><latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit><latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit><latexit sha1_base64="uTv82gkZFEi8MlDDRmbeY9ov49M=">AAAB7nicbZBNS8NAEIYn9avWr6pHL4tFEISSSEFPUvDisYr9gDaUzXbTLt1swu5EKKE/wosHRbz6e7z5b9y2OWjrCwsP78ywM2+QSGHQdb+dwtr6xuZWcbu0s7u3f1A+PGqZONWMN1ksY90JqOFSKN5EgZJ3Es1pFEjeDsa3s3r7iWsjYvWIk4T7ER0qEQpG0Vrth36GF960X664VXcusgpeDhXI1eiXv3qDmKURV8gkNabruQn6GdUomOTTUi81PKFsTIe8a1HRiBs/m687JWfWGZAw1vYpJHP390RGI2MmUWA7I4ojs1ybmf/VuimG134mVJIiV2zxUZhKgjGZ3U4GQnOGcmKBMi3sroSNqKYMbUIlG4K3fPIqtC6rnuX7WqV+k8dRhBM4hXPw4ArqcAcNaAKDMTzDK7w5ifPivDsfi9aCk88cwx85nz/T0481</latexit>

. . .
<latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit><latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit><latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit><latexit sha1_base64="pjCOa4v2CS1smk9KwCFSvIOub2M=">AAAB7HicbVBNS8NAFHypX7V+VT16WSyCp5KIUE9S8OKxgmkLbSib7aZdutmE3RehhP4GLx4U8eoP8ua/cdvmoK0DC8PMG/a9CVMpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+f1hgmZQrbl1dwGyTryC1KBAa1D9sjmWxVwhk9SYnuemGORUo2CSzyr9zPCUsgkd8Z6lisbcBPli2Rm5sMqQRIm2TyFZqL8TOY2NmcahnYwpjs2qNxf/83oZRjdBLlSaIVds+VGUSYIJmV9OhkJzhnJqCWVa2F0JG1NNGdp+KrYEb/XkddK+qnuWP1zXmrdFHWU4g3O4BA8a0IR7aIEPDAQ8wyu8Ocp5cd6dj+VoySkyp/AHzucP8DaOvg==</latexit> ST

<latexit sha1_base64="lTleYLjPrsijXIu8DmiIIyWLyZY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0JMUvHis2LSFNpTNdtsu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMCxMpDLrut1NYW9/Y3Cpul3Z29/YPyodHTROnmnGfxTLW7ZAaLoXiPgqUvJ1oTqNQ8lY4vpv5rSeujYhVAycJDyI6VGIgGEUr+Y+9rDHtlStu1Z2DrBIvJxXIUe+Vv7r9mKURV8gkNabjuQkGGdUomOTTUjc1PKFsTIe8Y6miETdBNj92Ss6s0ieDWNtSSObq74mMRsZMotB2RhRHZtmbif95nRQHN0EmVJIiV2yxaJBKgjGZfU76QnOGcmIJZVrYWwkbUU0Z2nxKNgRv+eVV0ryoepdV9+GqUrvN4yjCCZzCOXhwDTW4hzr4wEDAM7zCm6OcF+fd+Vi0Fpx85hj+wPn8AcxDjqg=</latexit>

• action space A = {+4,�4}
<latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit><latexit sha1_base64="SP63XCHHvorysEH/Ev1oCNziZVU=">AAACH3icbVDLSsNAFJ3UV42vqBvBzWApCGpJpKAboerGZQX7gCaUyXTaDp08mJmIJcR/Edzqb7gTt/0LP8FJGqG2XhjmcM693HOPGzIqpGlOtMLS8srqWnFd39jc2t4xdveaIog4Jg0csIC3XSQIoz5pSCoZaYecIM9lpOWOblO99Ui4oIH/IMchcTw08GmfYiQV1TUObA/JIUYsvk7glR2fVE/PqnYC9a5RMitmVnARWDkogbzqXePb7gU48ogvMUNCdCwzlE6MuKSYkUS3I0FChEdoQDoK+sgjwomzCxJYVkwP9gOuni9hxs5OxMgTYuy5qjP1K+a1lPxP60Syf+nE1A8jSXw8XdSPGJQBTOOAPcoJlmysAMKcKq8QDxFHWKrQ9PLsmqdfr9kv9DQiaz6QRdA8r1gK31dLtZs8rCI4BEfgGFjgAtTAHaiDBsDgGbyCN/CuvWgf2qf2NW0taPnMPvhT2uQHom6g9Q==</latexit>

• reward space R = {Fh(T ) = |h ⇤|Uh(T, 0)| ii|2}
<latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit><latexit sha1_base64="CvbOI+K2IWESOBd2v2ghezGF2SI="></latexit>

• state space S
<latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit><latexit sha1_base64="dnRT82CFd2CtArKC8RrigkUKd/U=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdCUFNy4r2ge0oUymk3boZCbM3Agl9DPcuFDErV/jzr9x0mahrQcGDufcy5x7wkRwg5737ZTW1jc2t8rblZ3dvf2D6uFR26hUU9aiSijdDYlhgkvWQo6CdRPNSBwK1gknt7nfeWLacCUfcZqwICYjySNOCVqp148JjikR2cNsUK15dW8Od5X4BalBgeag+tUfKprGTCIVxJie7yUYZEQjp4LNKv3UsITQCRmxnqWSxMwE2TzyzD2zytCNlLZPojtXf29kJDZmGod2Mo9olr1c/M/rpRhdBxmXSYpM0sVHUSpcVG5+vzvkmlEUU0sI1dxmdemYaELRtlSxJfjLJ6+S9kXdt/z+sta4Keoowwmcwjn4cAUNuIMmtICCgmd4hTcHnRfn3flYjJacYucY/sD5/AGKdpFl</latexit>

all possible strings of {+4,�4}
<latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit><latexit sha1_base64="qeM1LZlyHj0eRGHkwBa18ovtNO8=">AAACEHicbVDLSsNAFJ3UV42vqks3g6UgqCWRgi6LblxWsA9IQplMJ+3QySTMTMQS+hOCW/0Nd+LWP/Av/AQnaYTaemGYwzn3cs89fsyoVJb1ZZRWVtfWN8qb5tb2zu5eZf+gI6NEYNLGEYtEz0eSMMpJW1HFSC8WBIU+I11/fJPp3QciJI34vZrExAvRkNOAYqQ05bjpaePsvOFOodmvVK26lRdcBnYBqqCoVr/y7Q4inISEK8yQlI5txcpLkVAUMzI13USSGOExGhJHQ45CIr00tzyFNc0MYBAJ/biCOTs/kaJQykno684QqZFc1DLyP81JVHDlpZTHiSIczxYFCYMqgtn9cEAFwYpNNEBYUO0V4hESCCudklmbX/P46zX/pZlFZC8Gsgw6F3Vb47tGtXldhFUGR+AYnAAbXIImuAUt0AYYROAZvIBX48l4M96Nj1lryShmDsGfMj5/ABnXm3Y=</latexit>

s = hx(t) = [+4,+4,�4,+4,�4,�4, . . . ]
<latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit><latexit sha1_base64="8t00EO7dc4ZorAQ5Xu3R58tGBTw=">AAACKnicbVDLSgMxFM3UVx1fVZduBkuhopYZKeimUHTjsoJ9QDuUTJppQzMPkjvSUvoB/ovgVn/DXXHrB/gJZqYj1NbLTXI4517uzXFCziSY5kzLrK1vbG5lt/Wd3b39g9zhUUMGkSC0TgIeiJaDJeXMp3VgwGkrFBR7DqdNZ3gX680nKiQL/EcYh9T2cN9nLiMYFNXN5WVl0B0V4azSPi9fqLz8vVV2egFIW1dVZslMwlgFVgryKI1aN/etOknkUR8Ix1K2LTMEe4IFMMLpVO9EkoaYDHGfthX0sUelPUk+MzUKiukZbiDU8cFI2MWOCfakHHuOqvQwDOSyFpP/ae0I3Bt7wvwwAuqT+SA34gYERuyM0WOCEuBjBTARTO1qkAEWmIDyTy8sjhn97pq8Uo8tspYNWQWNq5Kl8EM5X71NzcqiE3SKishC16iK7lEN1RFBz+gVvaF37UX70Gba57w0o6U9x+hPaF8/6Rai4g==</latexit>

Watkins Q-Learning (basic idea):
Qnew(St, At) = Qold(St, At) + ↵[Rt+1 +max

a
Qold(St+1, a)�Qold(St, At)]

<latexit sha1_base64="Um4czx2ZJ7vu4AvycCH3CemdKU0="></latexit>
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<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



RL Applied to Quantum State Preparation

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>
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Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



RL Applied to Quantum State Preparation

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>

agent
1

2

ENVIRONMENT

3 reward r =

⇢
, 0  t < T

, t = T
<latexit sha1_base64="2n1DF7fLlLQUIwE89wcLvvXVArA=">AAACHnicbVDLSgMxFM3UVx1fVRcu3ARLxYWUGRV0oVB047JCX9ApJZOmbWjmYXJHLEP/RXCrv+FO3Opf+Alm2hFq64GQk3Pu5d4cNxRcgWV9GZmFxaXlleyquba+sbmV296pqSCSlFVpIALZcIligvusChwEa4SSEc8VrO4ObhK//sCk4oFfgWHIWh7p+bzLKQEttXN7h8fYcgS7x3CJK45j6jdcVcx2Lm8VrTHwPLFTkkcpyu3ct9MJaOQxH6ggSjVtK4RWTCRwKtjIdCLFQkIHpMeamvrEY6oVjz8wwgWtdHA3kPr4gMfqdEdMPKWGnqsrPQJ9Nesl4n9eM4LuRSvmfhgB8+lkUDcSGAKcpIE7XDIKYqgJoZLrXTHtE0ko6MzMwvSYx99dx7cyk4js2UDmSe2kaJ8WrbuzfOk6DSuL9tEBOkI2OkcldIvKqIooGqFn9IJejSfjzXg3PialGSPt2UV/YHz+AG46nyI=</latexit>

0

|h ⇤| (t = T )i|2
<latexit sha1_base64="11HVwqZIkOaPsTygWFF/vAWW5zw="></latexit>

feedback loop, 
updatesQ(s, a)

Marin Bukov

Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



t

h(t)

T
<latexit sha1_base64="bLIpAkUiEaV0I0GyMr5cLPkQO3c=">AAACBnicbVDLSsNAFJ3UV42vqks3g6XgqiQq6LLoxmULfUEbymR60w6dTMLMRCyhe8Gt/oY7cetv+Bd+gtM0Qq1eGOZwzr3cc48fc6a043xahbX1jc2t4ra9s7u3f1A6PGqrKJEUWjTikez6RAFnAlqaaQ7dWAIJfQ4df3I71zv3IBWLRFNPY/BCMhIsYJRoQzWag1LZqTpZ4b/AzUEZ5VUflL76w4gmIQhNOVGq5zqx9lIiNaMcZnY/URATOiEj6BkoSAjKSzOjM1wxzBAHkTRPaJyxyxMpCZWahr7pDIkeq1VtTv6n9RIdXHspE3GiQdDFoiDhWEd4fjUeMglU86kBhEpmvGI6JpJQbbKxK8trHn68Zr+ybRORuxrIX9A+r7oXVadxWa7d5GEV0Qk6RWfIRVeohu5QHbUQRYCe0DN6sR6tV+vNel+0Fqx85hj9KuvjG5n9mKI=</latexit>

RL Applied to Quantum State Preparation

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>

agent
1

2

ENVIRONMENT

3 reward r =

⇢
, 0  t < T

, t = T
<latexit sha1_base64="2n1DF7fLlLQUIwE89wcLvvXVArA=">AAACHnicbVDLSgMxFM3UVx1fVRcu3ARLxYWUGRV0oVB047JCX9ApJZOmbWjmYXJHLEP/RXCrv+FO3Opf+Alm2hFq64GQk3Pu5d4cNxRcgWV9GZmFxaXlleyquba+sbmV296pqSCSlFVpIALZcIligvusChwEa4SSEc8VrO4ObhK//sCk4oFfgWHIWh7p+bzLKQEttXN7h8fYcgS7x3CJK45j6jdcVcx2Lm8VrTHwPLFTkkcpyu3ct9MJaOQxH6ggSjVtK4RWTCRwKtjIdCLFQkIHpMeamvrEY6oVjz8wwgWtdHA3kPr4gMfqdEdMPKWGnqsrPQJ9Nesl4n9eM4LuRSvmfhgB8+lkUDcSGAKcpIE7XDIKYqgJoZLrXTHtE0ko6MzMwvSYx99dx7cyk4js2UDmSe2kaJ8WrbuzfOk6DSuL9tEBOkI2OkcldIvKqIooGqFn9IJejSfjzXg3PialGSPt2UV/YHz+AG46nyI=</latexit>

0

|h ⇤| (t = T )i|2
<latexit sha1_base64="11HVwqZIkOaPsTygWFF/vAWW5zw="></latexit>

feedback loop, 
updatesQ(s, a)

Marin Bukov

Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



t

h(t)

T
<latexit sha1_base64="bLIpAkUiEaV0I0GyMr5cLPkQO3c=">AAACBnicbVDLSsNAFJ3UV42vqks3g6XgqiQq6LLoxmULfUEbymR60w6dTMLMRCyhe8Gt/oY7cetv+Bd+gtM0Qq1eGOZwzr3cc48fc6a043xahbX1jc2t4ra9s7u3f1A6PGqrKJEUWjTikez6RAFnAlqaaQ7dWAIJfQ4df3I71zv3IBWLRFNPY/BCMhIsYJRoQzWag1LZqTpZ4b/AzUEZ5VUflL76w4gmIQhNOVGq5zqx9lIiNaMcZnY/URATOiEj6BkoSAjKSzOjM1wxzBAHkTRPaJyxyxMpCZWahr7pDIkeq1VtTv6n9RIdXHspE3GiQdDFoiDhWEd4fjUeMglU86kBhEpmvGI6JpJQbbKxK8trHn68Zr+ybRORuxrIX9A+r7oXVadxWa7d5GEV0Qk6RWfIRVeohu5QHbUQRYCe0DN6sR6tV+vNel+0Fqx85hj9KuvjG5n9mKI=</latexit>

RL Applied to Quantum State Preparation

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>

agent
1

2

ENVIRONMENT

3 reward r =

⇢
, 0  t < T

, t = T
<latexit sha1_base64="2n1DF7fLlLQUIwE89wcLvvXVArA=">AAACHnicbVDLSgMxFM3UVx1fVRcu3ARLxYWUGRV0oVB047JCX9ApJZOmbWjmYXJHLEP/RXCrv+FO3Opf+Alm2hFq64GQk3Pu5d4cNxRcgWV9GZmFxaXlleyquba+sbmV296pqSCSlFVpIALZcIligvusChwEa4SSEc8VrO4ObhK//sCk4oFfgWHIWh7p+bzLKQEttXN7h8fYcgS7x3CJK45j6jdcVcx2Lm8VrTHwPLFTkkcpyu3ct9MJaOQxH6ggSjVtK4RWTCRwKtjIdCLFQkIHpMeamvrEY6oVjz8wwgWtdHA3kPr4gMfqdEdMPKWGnqsrPQJ9Nesl4n9eM4LuRSvmfhgB8+lkUDcSGAKcpIE7XDIKYqgJoZLrXTHtE0ko6MzMwvSYx99dx7cyk4js2UDmSe2kaJ8WrbuzfOk6DSuL9tEBOkI2OkcldIvKqIooGqFn9IJejSfjzXg3PialGSPt2UV/YHz+AG46nyI=</latexit>

0

|h ⇤| (t = T )i|2
<latexit sha1_base64="11HVwqZIkOaPsTygWFF/vAWW5zw="></latexit>

feedback loop, 
updatesQ(s, a)

Marin Bukov

1 start from state s0 = [h(0)] = [�4]
<latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit>

Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



t

h(t)

T
<latexit sha1_base64="bLIpAkUiEaV0I0GyMr5cLPkQO3c=">AAACBnicbVDLSsNAFJ3UV42vqks3g6XgqiQq6LLoxmULfUEbymR60w6dTMLMRCyhe8Gt/oY7cetv+Bd+gtM0Qq1eGOZwzr3cc48fc6a043xahbX1jc2t4ra9s7u3f1A6PGqrKJEUWjTikez6RAFnAlqaaQ7dWAIJfQ4df3I71zv3IBWLRFNPY/BCMhIsYJRoQzWag1LZqTpZ4b/AzUEZ5VUflL76w4gmIQhNOVGq5zqx9lIiNaMcZnY/URATOiEj6BkoSAjKSzOjM1wxzBAHkTRPaJyxyxMpCZWahr7pDIkeq1VtTv6n9RIdXHspE3GiQdDFoiDhWEd4fjUeMglU86kBhEpmvGI6JpJQbbKxK8trHn68Zr+ybRORuxrIX9A+r7oXVadxWa7d5GEV0Qk6RWfIRVeohu5QHbUQRYCe0DN6sR6tV+vNel+0Fqx85hj9KuvjG5n9mKI=</latexit>

RL Applied to Quantum State Preparation

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>

take action a0 : �h = +4
<latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit>

go to state s1 = [h(0), h(�t)] = [�4,+4]
<latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit>

agent
1

2

ENVIRONMENT

3 reward r =

⇢
, 0  t < T

, t = T
<latexit sha1_base64="2n1DF7fLlLQUIwE89wcLvvXVArA=">AAACHnicbVDLSgMxFM3UVx1fVRcu3ARLxYWUGRV0oVB047JCX9ApJZOmbWjmYXJHLEP/RXCrv+FO3Opf+Alm2hFq64GQk3Pu5d4cNxRcgWV9GZmFxaXlleyquba+sbmV296pqSCSlFVpIALZcIligvusChwEa4SSEc8VrO4ObhK//sCk4oFfgWHIWh7p+bzLKQEttXN7h8fYcgS7x3CJK45j6jdcVcx2Lm8VrTHwPLFTkkcpyu3ct9MJaOQxH6ggSjVtK4RWTCRwKtjIdCLFQkIHpMeamvrEY6oVjz8wwgWtdHA3kPr4gMfqdEdMPKWGnqsrPQJ9Nesl4n9eM4LuRSvmfhgB8+lkUDcSGAKcpIE7XDIKYqgJoZLrXTHtE0ko6MzMwvSYx99dx7cyk4js2UDmSe2kaJ8WrbuzfOk6DSuL9tEBOkI2OkcldIvKqIooGqFn9IJejSfjzXg3PialGSPt2UV/YHz+AG46nyI=</latexit>

0

|h ⇤| (t = T )i|2
<latexit sha1_base64="11HVwqZIkOaPsTygWFF/vAWW5zw="></latexit>

feedback loop, 
updatesQ(s, a)

Marin Bukov

1 start from state s0 = [h(0)] = [�4]
<latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit>

Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



t

h(t)

T
<latexit sha1_base64="bLIpAkUiEaV0I0GyMr5cLPkQO3c=">AAACBnicbVDLSsNAFJ3UV42vqks3g6XgqiQq6LLoxmULfUEbymR60w6dTMLMRCyhe8Gt/oY7cetv+Bd+gtM0Qq1eGOZwzr3cc48fc6a043xahbX1jc2t4ra9s7u3f1A6PGqrKJEUWjTikez6RAFnAlqaaQ7dWAIJfQ4df3I71zv3IBWLRFNPY/BCMhIsYJRoQzWag1LZqTpZ4b/AzUEZ5VUflL76w4gmIQhNOVGq5zqx9lIiNaMcZnY/URATOiEj6BkoSAjKSzOjM1wxzBAHkTRPaJyxyxMpCZWahr7pDIkeq1VtTv6n9RIdXHspE3GiQdDFoiDhWEd4fjUeMglU86kBhEpmvGI6JpJQbbKxK8trHn68Zr+ybRORuxrIX9A+r7oXVadxWa7d5GEV0Qk6RWfIRVeohu5QHbUQRYCe0DN6sR6tV+vNel+0Fqx85hj9KuvjG5n9mKI=</latexit>

RL Applied to Quantum State Preparation

2 solve Schrödinger Eq. and obtain the QM state | (�t)i

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>

take action a0 : �h = +4
<latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit>

go to state s1 = [h(0), h(�t)] = [�4,+4]
<latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit>

agent
1

2

ENVIRONMENT

3 reward r =

⇢
, 0  t < T

, t = T
<latexit sha1_base64="2n1DF7fLlLQUIwE89wcLvvXVArA=">AAACHnicbVDLSgMxFM3UVx1fVRcu3ARLxYWUGRV0oVB047JCX9ApJZOmbWjmYXJHLEP/RXCrv+FO3Opf+Alm2hFq64GQk3Pu5d4cNxRcgWV9GZmFxaXlleyquba+sbmV296pqSCSlFVpIALZcIligvusChwEa4SSEc8VrO4ObhK//sCk4oFfgWHIWh7p+bzLKQEttXN7h8fYcgS7x3CJK45j6jdcVcx2Lm8VrTHwPLFTkkcpyu3ct9MJaOQxH6ggSjVtK4RWTCRwKtjIdCLFQkIHpMeamvrEY6oVjz8wwgWtdHA3kPr4gMfqdEdMPKWGnqsrPQJ9Nesl4n9eM4LuRSvmfhgB8+lkUDcSGAKcpIE7XDIKYqgJoZLrXTHtE0ko6MzMwvSYx99dx7cyk4js2UDmSe2kaJ8WrbuzfOk6DSuL9tEBOkI2OkcldIvKqIooGqFn9IJejSfjzXg3PialGSPt2UV/YHz+AG46nyI=</latexit>

0

|h ⇤| (t = T )i|2
<latexit sha1_base64="11HVwqZIkOaPsTygWFF/vAWW5zw="></latexit>

feedback loop, 
updatesQ(s, a)

Marin Bukov

1 start from state s0 = [h(0)] = [�4]
<latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit>

Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



t

h(t)

T
<latexit sha1_base64="bLIpAkUiEaV0I0GyMr5cLPkQO3c=">AAACBnicbVDLSsNAFJ3UV42vqks3g6XgqiQq6LLoxmULfUEbymR60w6dTMLMRCyhe8Gt/oY7cetv+Bd+gtM0Qq1eGOZwzr3cc48fc6a043xahbX1jc2t4ra9s7u3f1A6PGqrKJEUWjTikez6RAFnAlqaaQ7dWAIJfQ4df3I71zv3IBWLRFNPY/BCMhIsYJRoQzWag1LZqTpZ4b/AzUEZ5VUflL76w4gmIQhNOVGq5zqx9lIiNaMcZnY/URATOiEj6BkoSAjKSzOjM1wxzBAHkTRPaJyxyxMpCZWahr7pDIkeq1VtTv6n9RIdXHspE3GiQdDFoiDhWEd4fjUeMglU86kBhEpmvGI6JpJQbbKxK8trHn68Zr+ybRORuxrIX9A+r7oXVadxWa7d5GEV0Qk6RWfIRVeohu5QHbUQRYCe0DN6sR6tV+vNel+0Fqx85hj9KuvjG5n9mKI=</latexit>

RL Applied to Quantum State Preparation

2 solve Schrödinger Eq. and obtain the QM state | (�t)i

3 calculate reward     
and use it to update                
which in turn is used to choose subsequent actions

r
Q(s, a)

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>

take action a0 : �h = +4
<latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit>

go to state s1 = [h(0), h(�t)] = [�4,+4]
<latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit>

r = 0

agent
1

2

ENVIRONMENT

3 reward r =

⇢
, 0  t < T

, t = T
<latexit sha1_base64="2n1DF7fLlLQUIwE89wcLvvXVArA=">AAACHnicbVDLSgMxFM3UVx1fVRcu3ARLxYWUGRV0oVB047JCX9ApJZOmbWjmYXJHLEP/RXCrv+FO3Opf+Alm2hFq64GQk3Pu5d4cNxRcgWV9GZmFxaXlleyquba+sbmV296pqSCSlFVpIALZcIligvusChwEa4SSEc8VrO4ObhK//sCk4oFfgWHIWh7p+bzLKQEttXN7h8fYcgS7x3CJK45j6jdcVcx2Lm8VrTHwPLFTkkcpyu3ct9MJaOQxH6ggSjVtK4RWTCRwKtjIdCLFQkIHpMeamvrEY6oVjz8wwgWtdHA3kPr4gMfqdEdMPKWGnqsrPQJ9Nesl4n9eM4LuRSvmfhgB8+lkUDcSGAKcpIE7XDIKYqgJoZLrXTHtE0ko6MzMwvSYx99dx7cyk4js2UDmSe2kaJ8WrbuzfOk6DSuL9tEBOkI2OkcldIvKqIooGqFn9IJejSfjzXg3PialGSPt2UV/YHz+AG46nyI=</latexit>

0

|h ⇤| (t = T )i|2
<latexit sha1_base64="11HVwqZIkOaPsTygWFF/vAWW5zw="></latexit>

feedback loop, 
updatesQ(s, a)

Marin Bukov

1 start from state s0 = [h(0)] = [�4]
<latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit>

Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



t

h(t)

T
<latexit sha1_base64="bLIpAkUiEaV0I0GyMr5cLPkQO3c=">AAACBnicbVDLSsNAFJ3UV42vqks3g6XgqiQq6LLoxmULfUEbymR60w6dTMLMRCyhe8Gt/oY7cetv+Bd+gtM0Qq1eGOZwzr3cc48fc6a043xahbX1jc2t4ra9s7u3f1A6PGqrKJEUWjTikez6RAFnAlqaaQ7dWAIJfQ4df3I71zv3IBWLRFNPY/BCMhIsYJRoQzWag1LZqTpZ4b/AzUEZ5VUflL76w4gmIQhNOVGq5zqx9lIiNaMcZnY/URATOiEj6BkoSAjKSzOjM1wxzBAHkTRPaJyxyxMpCZWahr7pDIkeq1VtTv6n9RIdXHspE3GiQdDFoiDhWEd4fjUeMglU86kBhEpmvGI6JpJQbbKxK8trHn68Zr+ybRORuxrIX9A+r7oXVadxWa7d5GEV0Qk6RWfIRVeohu5QHbUQRYCe0DN6sR6tV+vNel+0Fqx85hj9KuvjG5n9mKI=</latexit>

RL Applied to Quantum State Preparation

2 solve Schrödinger Eq. and obtain the QM state | (�t)i

3 calculate reward     
and use it to update                
which in turn is used to choose subsequent actions

r
Q(s, a)

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>

take action a0 : �h = +4
<latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit>

go to state s1 = [h(0), h(�t)] = [�4,+4]
<latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit>

r = 0

agent
1

2

ENVIRONMENT

3 reward r =

⇢
, 0  t < T

, t = T
<latexit sha1_base64="2n1DF7fLlLQUIwE89wcLvvXVArA=">AAACHnicbVDLSgMxFM3UVx1fVRcu3ARLxYWUGRV0oVB047JCX9ApJZOmbWjmYXJHLEP/RXCrv+FO3Opf+Alm2hFq64GQk3Pu5d4cNxRcgWV9GZmFxaXlleyquba+sbmV296pqSCSlFVpIALZcIligvusChwEa4SSEc8VrO4ObhK//sCk4oFfgWHIWh7p+bzLKQEttXN7h8fYcgS7x3CJK45j6jdcVcx2Lm8VrTHwPLFTkkcpyu3ct9MJaOQxH6ggSjVtK4RWTCRwKtjIdCLFQkIHpMeamvrEY6oVjz8wwgWtdHA3kPr4gMfqdEdMPKWGnqsrPQJ9Nesl4n9eM4LuRSvmfhgB8+lkUDcSGAKcpIE7XDIKYqgJoZLrXTHtE0ko6MzMwvSYx99dx7cyk4js2UDmSe2kaJ8WrbuzfOk6DSuL9tEBOkI2OkcldIvKqIooGqFn9IJejSfjzXg3PialGSPt2UV/YHz+AG46nyI=</latexit>

0

|h ⇤| (t = T )i|2
<latexit sha1_base64="11HVwqZIkOaPsTygWFF/vAWW5zw="></latexit>

feedback loop, 
updatesQ(s, a)

Marin Bukov

1 start from state s0 = [h(0)] = [�4]
<latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit>

Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



t

h(t)

T
<latexit sha1_base64="bLIpAkUiEaV0I0GyMr5cLPkQO3c=">AAACBnicbVDLSsNAFJ3UV42vqks3g6XgqiQq6LLoxmULfUEbymR60w6dTMLMRCyhe8Gt/oY7cetv+Bd+gtM0Qq1eGOZwzr3cc48fc6a043xahbX1jc2t4ra9s7u3f1A6PGqrKJEUWjTikez6RAFnAlqaaQ7dWAIJfQ4df3I71zv3IBWLRFNPY/BCMhIsYJRoQzWag1LZqTpZ4b/AzUEZ5VUflL76w4gmIQhNOVGq5zqx9lIiNaMcZnY/URATOiEj6BkoSAjKSzOjM1wxzBAHkTRPaJyxyxMpCZWahr7pDIkeq1VtTv6n9RIdXHspE3GiQdDFoiDhWEd4fjUeMglU86kBhEpmvGI6JpJQbbKxK8trHn68Zr+ybRORuxrIX9A+r7oXVadxWa7d5GEV0Qk6RWfIRVeohu5QHbUQRYCe0DN6sR6tV+vNel+0Fqx85hj9KuvjG5n9mKI=</latexit>

RL Applied to Quantum State Preparation

2 solve Schrödinger Eq. and obtain the QM state | (�t)i

3 calculate reward     
and use it to update                
which in turn is used to choose subsequent actions

r
Q(s, a)

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>

take action a0 : �h = +4
<latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit>

go to state s1 = [h(0), h(�t)] = [�4,+4]
<latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit>

r = 0

agent
1

2

ENVIRONMENT

3 reward r =

⇢
, 0  t < T

, t = T
<latexit sha1_base64="2n1DF7fLlLQUIwE89wcLvvXVArA=">AAACHnicbVDLSgMxFM3UVx1fVRcu3ARLxYWUGRV0oVB047JCX9ApJZOmbWjmYXJHLEP/RXCrv+FO3Opf+Alm2hFq64GQk3Pu5d4cNxRcgWV9GZmFxaXlleyquba+sbmV296pqSCSlFVpIALZcIligvusChwEa4SSEc8VrO4ObhK//sCk4oFfgWHIWh7p+bzLKQEttXN7h8fYcgS7x3CJK45j6jdcVcx2Lm8VrTHwPLFTkkcpyu3ct9MJaOQxH6ggSjVtK4RWTCRwKtjIdCLFQkIHpMeamvrEY6oVjz8wwgWtdHA3kPr4gMfqdEdMPKWGnqsrPQJ9Nesl4n9eM4LuRSvmfhgB8+lkUDcSGAKcpIE7XDIKYqgJoZLrXTHtE0ko6MzMwvSYx99dx7cyk4js2UDmSe2kaJ8WrbuzfOk6DSuL9tEBOkI2OkcldIvKqIooGqFn9IJejSfjzXg3PialGSPt2UV/YHz+AG46nyI=</latexit>

0

|h ⇤| (t = T )i|2
<latexit sha1_base64="11HVwqZIkOaPsTygWFF/vAWW5zw="></latexit>

feedback loop, 
updatesQ(s, a)

Marin Bukov

1 start from state s0 = [h(0)] = [�4]
<latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit>

Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



t

h(t)

T
<latexit sha1_base64="bLIpAkUiEaV0I0GyMr5cLPkQO3c=">AAACBnicbVDLSsNAFJ3UV42vqks3g6XgqiQq6LLoxmULfUEbymR60w6dTMLMRCyhe8Gt/oY7cetv+Bd+gtM0Qq1eGOZwzr3cc48fc6a043xahbX1jc2t4ra9s7u3f1A6PGqrKJEUWjTikez6RAFnAlqaaQ7dWAIJfQ4df3I71zv3IBWLRFNPY/BCMhIsYJRoQzWag1LZqTpZ4b/AzUEZ5VUflL76w4gmIQhNOVGq5zqx9lIiNaMcZnY/URATOiEj6BkoSAjKSzOjM1wxzBAHkTRPaJyxyxMpCZWahr7pDIkeq1VtTv6n9RIdXHspE3GiQdDFoiDhWEd4fjUeMglU86kBhEpmvGI6JpJQbbKxK8trHn68Zr+ybRORuxrIX9A+r7oXVadxWa7d5GEV0Qk6RWfIRVeohu5QHbUQRYCe0DN6sR6tV+vNel+0Fqx85hj9KuvjG5n9mKI=</latexit>

RL Applied to Quantum State Preparation

2 solve Schrödinger Eq. and obtain the QM state | (�t)i

3 calculate reward     
and use it to update                
which in turn is used to choose subsequent actions

r
Q(s, a)

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>

take action a0 : �h = +4
<latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit>

go to state s1 = [h(0), h(�t)] = [�4,+4]
<latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit>

r = 0

agent
1

2

ENVIRONMENT

3 reward r =

⇢
, 0  t < T

, t = T
<latexit sha1_base64="2n1DF7fLlLQUIwE89wcLvvXVArA=">AAACHnicbVDLSgMxFM3UVx1fVRcu3ARLxYWUGRV0oVB047JCX9ApJZOmbWjmYXJHLEP/RXCrv+FO3Opf+Alm2hFq64GQk3Pu5d4cNxRcgWV9GZmFxaXlleyquba+sbmV296pqSCSlFVpIALZcIligvusChwEa4SSEc8VrO4ObhK//sCk4oFfgWHIWh7p+bzLKQEttXN7h8fYcgS7x3CJK45j6jdcVcx2Lm8VrTHwPLFTkkcpyu3ct9MJaOQxH6ggSjVtK4RWTCRwKtjIdCLFQkIHpMeamvrEY6oVjz8wwgWtdHA3kPr4gMfqdEdMPKWGnqsrPQJ9Nesl4n9eM4LuRSvmfhgB8+lkUDcSGAKcpIE7XDIKYqgJoZLrXTHtE0ko6MzMwvSYx99dx7cyk4js2UDmSe2kaJ8WrbuzfOk6DSuL9tEBOkI2OkcldIvKqIooGqFn9IJejSfjzXg3PialGSPt2UV/YHz+AG46nyI=</latexit>

0

|h ⇤| (t = T )i|2
<latexit sha1_base64="11HVwqZIkOaPsTygWFF/vAWW5zw="></latexit>

feedback loop, 
updatesQ(s, a)

Marin Bukov

1 start from state s0 = [h(0)] = [�4]
<latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit>

Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>



t

h(t)

T
<latexit sha1_base64="bLIpAkUiEaV0I0GyMr5cLPkQO3c=">AAACBnicbVDLSsNAFJ3UV42vqks3g6XgqiQq6LLoxmULfUEbymR60w6dTMLMRCyhe8Gt/oY7cetv+Bd+gtM0Qq1eGOZwzr3cc48fc6a043xahbX1jc2t4ra9s7u3f1A6PGqrKJEUWjTikez6RAFnAlqaaQ7dWAIJfQ4df3I71zv3IBWLRFNPY/BCMhIsYJRoQzWag1LZqTpZ4b/AzUEZ5VUflL76w4gmIQhNOVGq5zqx9lIiNaMcZnY/URATOiEj6BkoSAjKSzOjM1wxzBAHkTRPaJyxyxMpCZWahr7pDIkeq1VtTv6n9RIdXHspE3GiQdDFoiDhWEd4fjUeMglU86kBhEpmvGI6JpJQbbKxK8trHn68Zr+ybRORuxrIX9A+r7oXVadxWa7d5GEV0Qk6RWfIRVeohu5QHbUQRYCe0DN6sR6tV+vNel+0Fqx85hj9KuvjG5n9mKI=</latexit>

RL Applied to Quantum State Preparation

2 solve Schrödinger Eq. and obtain the QM state | (�t)i

3 calculate reward     
and use it to update                
which in turn is used to choose subsequent actions

r
Q(s, a)

i@t| (t)i = H(t)| (t)i

| ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

      : target state| ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

H(t)=H0+Hctrl(t)
<latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit><latexit sha1_base64="M2DmsQ73lzQ7q//+I4NKo+XLJK0=">AAACLXicbZBLSwMxEMez9VXXV9Wjl9RSqQhlVwS9CEUvPVawD+iWkk3TNjT7IJkVy9Jv4HcRvOrX8CCIV69+BLPbCrU6EPLjPzPMzN8NBVdgWW9GZml5ZXUtu25ubG5t7+R29xoqiCRldRqIQLZcopjgPqsDB8FaoWTEcwVruqPrJN+8Y1LxwL+Fccg6Hhn4vM8pAS11c0fVEhw7+Usnj6tdy8mfpOB4BIbSiylIMdEFZjdXsMpWGvgv2DMooFnUurkvpxfQyGM+UEGUattWCJ2YSOBUsInpRIqFhI7IgLU1+sRjqhOn90xwUSs93A+kfj7gVJ3viImn1NhzdWWyqFrMJeJ/uXYE/YtOzP0wAubT6aB+JDAEODEH97hkFMRYA6GS610xHRJJKGgLzeL8mPufXdNfmYlF9qIhf6FxWrY135wVKlczs7LoAB2iErLROaqgKqqhOqLoAT2hZ/RiPBqvxrvxMS3NGLOeffQrjM9vhluldw==</latexit>

t 2 [0, T ]
<latexit sha1_base64="a7MTqkDM2nAp2HcG/7hnCv9S9+U=">AAACDnicbVDLSgMxFM3UVx1fVZdugqXgQsqMCrosunFZoS+ZDiWTZtrQJDMkGbEM/QfBrf6GO3HrL/gXfoLpdITaeiHkcM693HNPEDOqtON8WYWV1bX1jeKmvbW9s7tX2j9oqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB2MbqZ6+4FIRSPR0OOY+BwNBA0pRtpQ97pLheecNvxeqexUnazgMnBzUAZ51Xul724/wgknQmOGlPJcJ9Z+iqSmmJGJ3U0UiREeoQHxDBSIE+WnmeEJrBimD8NImic0zNj5iRRxpcY8MJ0c6aFa1Kbkf5qX6PDKT6mIE00Eni0KEwZ1BKfXwz6VBGs2NgBhSY1XiIdIIqxNRnZlfs3jr9fsV7ZtInIXA1kGrbOqe1517i7Ktes8rCI4AsfgBLjgEtTALaiDJsCAg2fwAl6tJ+vNerc+Zq0FK585BH/K+vwBRV2brQ==</latexit>

take action a0 : �h = +4
<latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit><latexit sha1_base64="rNmWpf3YZQf23iDtXJLG5rmhL54=">AAACGnicbVDLSsNAFJ34rPEV7dLNYCkIQkmkoAhC0Y3LCvYBbQiTyaQdOpmEmYkYQv9EcKu/4U7cuvEv/ASnaYXaemCYwzn3cg/HTxiVyra/jJXVtfWNzdKWub2zu7dvHRy2ZZwKTFo4ZrHo+kgSRjlpKaoY6SaCoMhnpOOPbiZ+54EISWN+r7KEuBEacBpSjJSWPKuMPBtewn5AmEJwCK/gad2zKnbNLgCXiTMjFTBD07O++0GM04hwhRmSsufYiXJzJBTFjIzNfipJgvAIDUhPU44iIt28CD+GVa0EMIyFflzBQp3fyFEkZRb5ejJCaigXvYn4n9dLVXjh5pQnqSIcTw+FKYMqhpMmYEAFwYplmiAsqM4K8RAJhJXuy6zOn3n8zVr80jR1Rc5iIcukfVZz7JpzV680rmdllcAROAYnwAHnoAFuQRO0AAYZeAYv4NV4Mt6Md+NjOrpizHbK4A+Mzx/YuZ5l</latexit>

go to state s1 = [h(0), h(�t)] = [�4,+4]
<latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit><latexit sha1_base64="r1MIsM97KHRylRekIWb1nrjPROU=">AAACJ3icbVDLSgMxFM3UVx1foy7dBEuhxVpmpKCbQtGNywr2AdOhZNK0Dc08SO6IpXTrvwhu9TfciS79Az/B9CFo64GQwzn3cu89fiy4Atv+MFIrq2vrG+lNc2t7Z3fP2j+oqyiRlNVoJCLZ9IligoesBhwEa8aSkcAXrOEPriZ+445JxaPwFoYx8wLSC3mXUwJaaltYtR1cxm4/Z+cL/VyrwwQQDHmv7J6WCiclr21l7KI9BV4mzpxk0BzVtvXV6kQ0CVgIVBClXMeOwRsRCZwKNjZbiWIxoQPSY66mIQmY8kbTS8Y4q5UO7kZSvxDwVP3dMSKBUsPA15UBgb5a9Cbif56bQPfCG/EwToCFdDaomwgMEZ7EgjtcMgpiqAmhkutdMe0TSSjo8Mzs7zH3P7tOf2WaOiJnMZBlUj8rOnbRuSllKpfzsNLoCB2jHHLQOaqga1RFNUTRA3pCz+jFeDRejTfjfVaaMuY9h+gPjM9vF+ailA==</latexit>

agent
1

2

ENVIRONMENT

3 reward r =

⇢
, 0  t < T

, t = T
<latexit sha1_base64="2n1DF7fLlLQUIwE89wcLvvXVArA=">AAACHnicbVDLSgMxFM3UVx1fVRcu3ARLxYWUGRV0oVB047JCX9ApJZOmbWjmYXJHLEP/RXCrv+FO3Opf+Alm2hFq64GQk3Pu5d4cNxRcgWV9GZmFxaXlleyquba+sbmV296pqSCSlFVpIALZcIligvusChwEa4SSEc8VrO4ObhK//sCk4oFfgWHIWh7p+bzLKQEttXN7h8fYcgS7x3CJK45j6jdcVcx2Lm8VrTHwPLFTkkcpyu3ct9MJaOQxH6ggSjVtK4RWTCRwKtjIdCLFQkIHpMeamvrEY6oVjz8wwgWtdHA3kPr4gMfqdEdMPKWGnqsrPQJ9Nesl4n9eM4LuRSvmfhgB8+lkUDcSGAKcpIE7XDIKYqgJoZLrXTHtE0ko6MzMwvSYx99dx7cyk4js2UDmSe2kaJ8WrbuzfOk6DSuL9tEBOkI2OkcldIvKqIooGqFn9IJejSfjzXg3PialGSPt2UV/YHz+AG46nyI=</latexit>

0

|h ⇤| (t = T )i|2
<latexit sha1_base64="11HVwqZIkOaPsTygWFF/vAWW5zw="></latexit>

episode completed

feedback loop, 
updatesQ(s, a)

Marin Bukov

1 start from state s0 = [h(0)] = [�4]
<latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit><latexit sha1_base64="g7urfHiBhaqAedap6aDquxXNL9U=">AAACGHicbVDLSsNAFJ3UV42vVJduBkuhLiyJFHRTKLpxWcE+IA1hMp20QycPZiZqCf0Rwa3+hjtx686/8BOcphFq64FhDufcyz0cL2ZUSNP80gpr6xubW8VtfWd3b//AKB12RJRwTNo4YhHveUgQRkPSllQy0os5QYHHSNcbX8/87j3hgkbhnZzExAnQMKQ+xUgqyTVKwjVhA9qjqnnqNOyzuuMaZbNmZoCrxMpJGeRoucZ3fxDhJCChxAwJYVtmLJ0UcUkxI1O9nwgSIzxGQ2IrGqKACCfNok9hRSkD6EdcvVDCTF3cSFEgxCTw1GSA5EgsezPxP89OpH/ppDSME0lCPD/kJwzKCM56gAPKCZZsogjCnKqsEI8QR1iqtvTK4pnH36zZL3RdVWQtF7JKOuc1y6xZt/Vy8yovqwiOwQmoAgtcgCa4AS3QBhg8gGfwAl61J+1Ne9c+5qMFLd85An+gff4ASm+dkw==</latexit>

Q+= ↵�Bellman
<latexit sha1_base64="HWoctUM9clmobaJOq61AMjjjDys=">AAACIXicbVDLSgNBEJz1bXxFPXoZjYIghF0V9KKIXjwqGBWyIfROOmbI7Owy0yuGJT/gb/gDXvUPvIk38e53OHkcfBU0FFXddHdFqZKWfP/dGxkdG5+YnJouzMzOzS8UF5cubZIZgRWRqMRcR2BRSY0VkqTwOjUIcaTwKmqf9PyrWzRWJvqCOinWYrjRsikFkJPqxfVzvhWuhqsHPASVtiBsoCKoh4R3lB+jUjHobr1Y8st+H/wvCYakxIY4qxc/w0Yishg1CQXWVgM/pVoOhqRQ2C2EmcUURBtusOqohhhtLe9/0+UbTmnwZmJcaeJ99ftEDrG1nThynTFQy/72euJ/XjWj5n4tlzrNCLUYLGpmilPCe9HwhjQoSHUcAWGku5WLFhgQ5AL8seVucGrBBRP8juEvudwuBztl/3y3dHQ4jGiKrbA1tskCtseO2Ck7YxUm2D17ZE/s2XvwXrxX723QOuINZ5bZD3gfX0I2o4U=</latexit>

r = |h ⇤| (t = T )i|2
<latexit sha1_base64="WbskpwRGuinRpSaidtdQAJ6AGbE="></latexit>



RL with Function Approximation

Marin Bukov

problem: state space has exponentially many configurations
• can we estimate values of not yet encountered states?

Sutton and Barto, Reinforcement Learning: an Introduction, MIT press

|A|NT
<latexit sha1_base64="hyERLZCJnB+apaA6J6RE8pZ18Xw=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiQq6EoqblxJhb6gjWEynbRDJ5MwMxFCGn/FjQtF3Poh7vwbJ20W2npg4HDOvdwzx4sYlcqyvo3Syura+kZ5s7K1vbO7Z+4fdGQYC0zaOGSh6HlIEkY5aSuqGOlFgqDAY6TrTW5yv/tIhKQhb6kkIk6ARpz6FCOlJdesTgcBUmOMWHqdTR/SO7eVuWbNqlszwGViF6QGCjRd82swDHEcEK4wQ1L2bStSToqEopiRrDKIJYkQnqAR6WvKUUCkk87CZ/BYK0Poh0I/ruBM/b2RokDKJPD0ZJ5ULnq5+J/Xj5V/6aSUR7EiHM8P+TGDKoR5E3BIBcGKJZogLKjOCvEYCYSV7quiS7AXv7xMOqd1+6xu3Z/XGldFHWVwCI7ACbDBBWiAW9AEbYBBAp7BK3gznowX4934mI+WjGKnCv7A+PwBRHmVJQ==</latexit>



RL with Function Approximation

Marin Bukov

problem: state space has exponentially many configurations
• can we estimate values of not yet encountered states?

YES, via interpolation: parametrize the Q-function:

Q(s, a) ! Q✓(s, a)
<latexit sha1_base64="ehOFk/YMlTVu8tN1GY1x/DUKa+o=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKkhJVNCVFNy4bME+oAlhMp20QycPZm6EEurGX3HjQhG3/oU7/8ZpmoVWDwwczrmXO+f4ieAKLOvLKC0tr6yuldcrG5tb2zvm7l5HxamkrE1jEcueTxQTPGJt4CBYL5GMhL5gXX98M/O790wqHkd3MEmYG5JhxANOCWjJMw9aNXVKTrADMW55DowYkFzxzKpVt3Lgv8QuSBUVaHrmpzOIaRqyCKggSvVtKwE3IxI4FWxacVLFEkLHZMj6mkYkZMrN8gRTfKyVAQ5iqV8EOFd/bmQkVGoS+noyJDBSi95M/M/rpxBcuRmPkhRYROeHglRgHXdWBx5wySiIiSaESq7/iumISEJBl1bRJdiLkf+SzlndPq9brYtq47qoo4wO0RGqIRtdoga6RU3URhQ9oCf0gl6NR+PZeDPe56Mlo9jZR79gfHwDzSqVLQ==</latexit>

Sutton and Barto, Reinforcement Learning: an Introduction, MIT press

|A|NT
<latexit sha1_base64="hyERLZCJnB+apaA6J6RE8pZ18Xw=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiQq6EoqblxJhb6gjWEynbRDJ5MwMxFCGn/FjQtF3Poh7vwbJ20W2npg4HDOvdwzx4sYlcqyvo3Syura+kZ5s7K1vbO7Z+4fdGQYC0zaOGSh6HlIEkY5aSuqGOlFgqDAY6TrTW5yv/tIhKQhb6kkIk6ARpz6FCOlJdesTgcBUmOMWHqdTR/SO7eVuWbNqlszwGViF6QGCjRd82swDHEcEK4wQ1L2bStSToqEopiRrDKIJYkQnqAR6WvKUUCkk87CZ/BYK0Poh0I/ruBM/b2RokDKJPD0ZJ5ULnq5+J/Xj5V/6aSUR7EiHM8P+TGDKoR5E3BIBcGKJZogLKjOCvEYCYSV7quiS7AXv7xMOqd1+6xu3Z/XGldFHWVwCI7ACbDBBWiAW9AEbYBBAp7BK3gznowX4934mI+WjGKnCv7A+PwBRHmVJQ==</latexit>



RL with Function Approximation

Marin Bukov

problem: state space has exponentially many configurations
• can we estimate values of not yet encountered states?

• caveats:  
    1) value-iteration RL algorithms have convergence guarantees  
        only for linear function approximators 
    2) may learn wrong Q-values (even if convergent)

• typical approach: use deep neural network (Deep RL)

• lots of empirical tricks to combine Deep Learning and RL 

YES, via interpolation: parametrize the Q-function:

Q(s, a) ! Q✓(s, a)
<latexit sha1_base64="ehOFk/YMlTVu8tN1GY1x/DUKa+o=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARKkhJVNCVFNy4bME+oAlhMp20QycPZm6EEurGX3HjQhG3/oU7/8ZpmoVWDwwczrmXO+f4ieAKLOvLKC0tr6yuldcrG5tb2zvm7l5HxamkrE1jEcueTxQTPGJt4CBYL5GMhL5gXX98M/O790wqHkd3MEmYG5JhxANOCWjJMw9aNXVKTrADMW55DowYkFzxzKpVt3Lgv8QuSBUVaHrmpzOIaRqyCKggSvVtKwE3IxI4FWxacVLFEkLHZMj6mkYkZMrN8gRTfKyVAQ5iqV8EOFd/bmQkVGoS+noyJDBSi95M/M/rpxBcuRmPkhRYROeHglRgHXdWBx5wySiIiSaESq7/iumISEJBl1bRJdiLkf+SzlndPq9brYtq47qoo4wO0RGqIRtdoga6RU3URhQ9oCf0gl6NR+PZeDPe56Mlo9jZR79gfHwDzSqVLQ==</latexit>

Sutton and Barto, Reinforcement Learning: an Introduction, MIT press

|A|NT
<latexit sha1_base64="hyERLZCJnB+apaA6J6RE8pZ18Xw=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiQq6EoqblxJhb6gjWEynbRDJ5MwMxFCGn/FjQtF3Poh7vwbJ20W2npg4HDOvdwzx4sYlcqyvo3Syura+kZ5s7K1vbO7Z+4fdGQYC0zaOGSh6HlIEkY5aSuqGOlFgqDAY6TrTW5yv/tIhKQhb6kkIk6ARpz6FCOlJdesTgcBUmOMWHqdTR/SO7eVuWbNqlszwGViF6QGCjRd82swDHEcEK4wQ1L2bStSToqEopiRrDKIJYkQnqAR6WvKUUCkk87CZ/BYK0Poh0I/ruBM/b2RokDKJPD0ZJ5ULnq5+J/Xj5V/6aSUR7EiHM8P+TGDKoR5E3BIBcGKJZogLKjOCvEYCYSV7quiS7AXv7xMOqd1+6xu3Z/XGldFHWVwCI7ACbDBBWiAW9AEbYBBAp7BK3gznowX4934mI+WjGKnCv7A+PwBRHmVJQ==</latexit>
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Marin Bukov

Example: use RL to prepare many-body states in  
a nonintegrable spin chain

• RL and quantum control

• variational theory for optimal protocols

Reinforcement Learning (RL) for quantum control

h(
jδ
t)

MB et al, PRX 8 031086 (2018)

Phase transitions in the 
control landscape:
• how “hard” is it for the RL agent to Learn?
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RL-inspired Discovery: 
Phase Diagram of Quantum Control

bang-bang protocols

Marin Bukov
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Effective Classical Energy Model

Marin Bukov

one-to-one correspondence:
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Symmetry Breaking in the Control Landscape

{h↵}
infidelity landscape 
minima:

Marin Bukov
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Visualizing the Glassy Transition with t-SNE
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Why RL in Nonequilibrium Dynamics?

Marin Bukov

adaptive: train on one environment, use in a different environment
• RL agent gathers knowledge about the environment  
    which can be used after training
• can RL reveal similarities between at first sight unrelated problems?  

model-free: find effective control degrees of freedom (dof)
• microscopic descriptions have extensively many dof
• cannot solve equations of motion exactly
• use (deep) RL to find guiding principles  
    away from equilibrium?
• solid-state materials:  
    we don’t know the Hamiltonian

autonomous: does not require supervision
• can RL automate experimental setups?



Outlook

web: mgbukov.github.io

Which problems can we study with RL that we can’t do otherwise?

What are RL’s most natural/appropriate applications in physics?
How do we use RL to discover new physics?

Marin Bukov

QuSpin: http://weinbe58.github.io/QuSpin
open source python package for many-body lattice systems

(with P. Weinberg, BU)

Kapitza oscillator: PRB 98, 224305 (2018)spin chain: PRX 8 031086 (2018)
control phases: PRL 122, 020601 (2019)
                            PRA 97, 052114 (2018)

h(
jδ
t)

A,Ω

(a)

(b)



RL and Optimal Control (OC)

Marin Bukov

different sides of the same medal

• RL: appeared first in behavioral psychology: decision making
• OC: appeared in optimization problems: variational calculus



RL and Optimal Control (OC)

Marin Bukov

different sides of the same medal

• RL: appeared first in behavioral psychology: decision making
• OC: appeared in optimization problems: variational calculus

modern Control Theory: both RL and OC under same hood
currently in physics: preferred approach is OC
• for technical reasons: RL required large computational power, big data



RL and Optimal Control (OC)
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different sides of the same medal

• RL: appeared first in behavioral psychology: decision making
• OC: appeared in optimization problems: variational calculus

modern Control Theory: both RL and OC under same hood
currently in physics: preferred approach is OC
• for technical reasons: RL required large computational power, big data

based on:  variational calculus
no model of controlled sys-
tem, adaptive, autonomous.
stochastic/uncertain 
environments.

figures out effective degrees 
of freedom without a model.

best suited for 
deterministic environments.

reward function can be
discontinuous, noisy.

needs model for environment 
to express cost function in.

 Markov decision processes

differentiable cost function        
uses gradient descent.

Ch

advantage: if we can compute
analytically derivative of       . Ch

RLOC closely relatedBox 3



What do we Learn from the RL Agent?
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RL vs OC

Marin Bukov

0 1 2 3 4
T

0.0

0.2

0.4

0.6

0.8

1.0

F
h
(T

)

SD

GRAPE

RL
CRABNc=10

CRABNc=20

0 1 2 3 4
T

0.0

0.2

0.4

0.6

0.8

1.0

F
h
(T

)

SD

GRAPE

RL
CRABNc=10

CRABNc=20

L = 1
<latexit sha1_base64="yQnbdfocJ5rHZeoPEvuuBY0fPPQ=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5U0EYJ2FhYRDQfkBxhb7OXLNnbO3bnhHDkJ9hYKGLrL7Lz37hJrtDog4HHezPMzAsSKQy67pdTWFpeWV0rrpc2Nre2d8q7e00Tp5rxBotlrNsBNVwKxRsoUPJ2ojmNAslbweh66rceuTYiVg84Trgf0YESoWAUrXR/e+n1yhW36s5A/hIvJxXIUe+VP7v9mKURV8gkNabjuQn6GdUomOSTUjc1PKFsRAe8Y6miETd+Njt1Qo6s0idhrG0pJDP150RGI2PGUWA7I4pDs+hNxf+8TorhhZ8JlaTIFZsvClNJMCbTv0lfaM5Qji2hTAt7K2FDqilDm07JhuAtvvyXNE+q3mnVvTur1K7yOIpwAIdwDB6cQw1uoA4NYDCAJ3iBV0c6z86b8z5vLTj5zD78gvPxDZRljVA=</latexit>

L = 10
<latexit sha1_base64="2lM3nYWOFSIaG2SdH1QWeymPjxo=">AAAB63icbVBNS8NAEJ3Ur1q/oh69LBbBU0lU0ItS8OLBQwX7AW0om+2mXbq7CbsboYT+BS8eFPHqH/Lmv3HT5qCtDwYe780wMy9MONPG876d0srq2vpGebOytb2zu+fuH7R0nCpCmyTmseqEWFPOJG0aZjjtJIpiEXLaDse3ud9+okqzWD6aSUIDgYeSRYxgk0v3177Xd6tezZsBLRO/IFUo0Oi7X71BTFJBpSEca931vcQEGVaGEU6nlV6qaYLJGA9p11KJBdVBNrt1ik6sMkBRrGxJg2bq74kMC60nIrSdApuRXvRy8T+vm5roKsiYTFJDJZkvilKOTIzyx9GAKUoMn1iCiWL2VkRGWGFibDwVG4K/+PIyaZ3V/POa93BRrd8UcZThCI7hFHy4hDrcQQOaQGAEz/AKb45wXpx352PeWnKKmUP4A+fzBwLWjYo=</latexit>

PRX 8 031086 (2018)



System Size Dependence

Marin Bukov
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Properties of Effective Model
properties of effective coupling strengths: GS in frustrated!

He↵(T )
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The quantum Kapitza oscillator

Marin Bukov
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• intuitively: take time average 
• problem: drive averages out to zero, yet we’ve seen the effect! 
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The quantum Kapitza oscillator

Marin Bukov

how do we understand ‘dynamical stabilization’? 

find effective description in high-frequency limit ⌦ ! 1
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• intuitively: take time average 
• problem: drive averages out to zero, yet we’ve seen the effect! 

change reference frames to “remove” strong coupling:
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finite frequencies: Floquet Hamiltonian HF (⌦)
<latexit sha1_base64="4F+C1zK4PJWipX6MR5Mx3in9tDk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBTqpsyIoMuiIN1ZwT5gOpRMmmlDM8mQZMQy9CcEt/ob7sStf+Bf+Amm0xFq64WQwzn3cs89Qcyo0o7zZa2srq1vbBa27O2d3b394sFhS4lEYtLEggnZCZAijHLS1FQz0oklQVHASDsYXU/19gORigp+r8cx8SM04DSkGGlDefXeTaV7G5EBOu0VS07VyQouAzcHJZBXo1f87vYFTiLCNWZIKc91Yu2nSGqKGZnY3USRGOERGhDPQI4iovw0szyBZcP0YSikeVzDjJ2fSFGk1DgKTGeE9FAtalPyP81LdHjpp5THiSYczxaFCYNawOn9sE8lwZqNDUBYUuMV4iGSCGuTkl2eX/P46zX7lW2biNzFQJZB66zqOlX37rxUu8rDKoBjcAIqwAUXoAbqoAGaAAMBnsELeLWerDfr3fqYta5Y+cwR+FPW5w9QHJwz</latexit><latexit sha1_base64="4F+C1zK4PJWipX6MR5Mx3in9tDk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBTqpsyIoMuiIN1ZwT5gOpRMmmlDM8mQZMQy9CcEt/ob7sStf+Bf+Amm0xFq64WQwzn3cs89Qcyo0o7zZa2srq1vbBa27O2d3b394sFhS4lEYtLEggnZCZAijHLS1FQz0oklQVHASDsYXU/19gORigp+r8cx8SM04DSkGGlDefXeTaV7G5EBOu0VS07VyQouAzcHJZBXo1f87vYFTiLCNWZIKc91Yu2nSGqKGZnY3USRGOERGhDPQI4iovw0szyBZcP0YSikeVzDjJ2fSFGk1DgKTGeE9FAtalPyP81LdHjpp5THiSYczxaFCYNawOn9sE8lwZqNDUBYUuMV4iGSCGuTkl2eX/P46zX7lW2biNzFQJZB66zqOlX37rxUu8rDKoBjcAIqwAUXoAbqoAGaAAMBnsELeLWerDfr3fqYta5Y+cwR+FPW5w9QHJwz</latexit><latexit sha1_base64="4F+C1zK4PJWipX6MR5Mx3in9tDk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBTqpsyIoMuiIN1ZwT5gOpRMmmlDM8mQZMQy9CcEt/ob7sStf+Bf+Amm0xFq64WQwzn3cs89Qcyo0o7zZa2srq1vbBa27O2d3b394sFhS4lEYtLEggnZCZAijHLS1FQz0oklQVHASDsYXU/19gORigp+r8cx8SM04DSkGGlDefXeTaV7G5EBOu0VS07VyQouAzcHJZBXo1f87vYFTiLCNWZIKc91Yu2nSGqKGZnY3USRGOERGhDPQI4iovw0szyBZcP0YSikeVzDjJ2fSFGk1DgKTGeE9FAtalPyP81LdHjpp5THiSYczxaFCYNawOn9sE8lwZqNDUBYUuMV4iGSCGuTkl2eX/P46zX7lW2biNzFQJZB66zqOlX37rxUu8rDKoBjcAIqwAUXoAbqoAGaAAMBnsELeLWerDfr3fqYta5Y+cwR+FPW5w9QHJwz</latexit><latexit sha1_base64="4F+C1zK4PJWipX6MR5Mx3in9tDk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBTqpsyIoMuiIN1ZwT5gOpRMmmlDM8mQZMQy9CcEt/ob7sStf+Bf+Amm0xFq64WQwzn3cs89Qcyo0o7zZa2srq1vbBa27O2d3b394sFhS4lEYtLEggnZCZAijHLS1FQz0oklQVHASDsYXU/19gORigp+r8cx8SM04DSkGGlDefXeTaV7G5EBOu0VS07VyQouAzcHJZBXo1f87vYFTiLCNWZIKc91Yu2nSGqKGZnY3USRGOERGhDPQI4iovw0szyBZcP0YSikeVzDjJ2fSFGk1DgKTGeE9FAtalPyP81LdHjpp5THiSYczxaFCYNawOn9sE8lwZqNDUBYUuMV4iGSCGuTkl2eX/P46zX7lW2biNzFQJZB66zqOlX37rxUu8rDKoBjcAIqwAUXoAbqoAGaAAMBnsELeLWerDfr3fqYta5Y+cwR+FPW5w9QHJwz</latexit>



Floquet Control Problem

Marin Bukov

find optimal control field on top of periodic drive
Hrot(t) = H0 +Hdrive(t) +Hcontrol(t)

<latexit sha1_base64="aVlwOJrjFLWTPXM7UIIsgid2VKg="></latexit><latexit sha1_base64="7Lm4s+k9qtGDmHaAIM9h+LHdIog="></latexit><latexit sha1_base64="7Lm4s+k9qtGDmHaAIM9h+LHdIog="></latexit><latexit sha1_base64="XtcI6n1U7JQlXp0Z8raskX6Mm4E="></latexit>

Hcontrol(t) = h(t) sin ✓
<latexit sha1_base64="n9a+hNJMBCSxyBcUuq0WEmB/9sw=">AAACLXicbVDLSgMxFM34dnxVXboJlkrdlBkRdCOIbrqsYG2hM5RMmrbBTDIkd8Qy9A/8F8Gt/oYLQdy69RPM1Aq19UC4h3Pv5Z6cKBHcgOe9OXPzC4tLyyur7tr6xuZWYXvnxqhUU1anSijdjIhhgktWBw6CNRPNSBwJ1ohuL/N+445pw5W8hkHCwpj0JO9ySsBK7cJBtR3EBPo6zqiSoJUYluEQn+G+LYHhMoA+A9IuFL2KNwKeJf6YFNEYtXbhK+gomsZMAhXEmJbvJRBmRAOngg3dIDUsIfSW9FjLUkliZsJs9J8hLlmlg7tK2ycBj9TJjYzExgziyE7m3s10Lxf/67VS6J6GGZdJCkzSn0PdVGBQOA8Hd7hmFMTAEkI1t14x7RNNKNgI3dLkmftfr6NqXNdG5E8HMktujiq+V/GvjovnF+OwVtAe2kdl5KMTdI6qqIbqiKIH9ISe0Yvz6Lw6787Hz+icM97ZRX/gfH4D5qin+w==</latexit><latexit sha1_base64="n9a+hNJMBCSxyBcUuq0WEmB/9sw=">AAACLXicbVDLSgMxFM34dnxVXboJlkrdlBkRdCOIbrqsYG2hM5RMmrbBTDIkd8Qy9A/8F8Gt/oYLQdy69RPM1Aq19UC4h3Pv5Z6cKBHcgOe9OXPzC4tLyyur7tr6xuZWYXvnxqhUU1anSijdjIhhgktWBw6CNRPNSBwJ1ohuL/N+445pw5W8hkHCwpj0JO9ySsBK7cJBtR3EBPo6zqiSoJUYluEQn+G+LYHhMoA+A9IuFL2KNwKeJf6YFNEYtXbhK+gomsZMAhXEmJbvJRBmRAOngg3dIDUsIfSW9FjLUkliZsJs9J8hLlmlg7tK2ycBj9TJjYzExgziyE7m3s10Lxf/67VS6J6GGZdJCkzSn0PdVGBQOA8Hd7hmFMTAEkI1t14x7RNNKNgI3dLkmftfr6NqXNdG5E8HMktujiq+V/GvjovnF+OwVtAe2kdl5KMTdI6qqIbqiKIH9ISe0Yvz6Lw6787Hz+icM97ZRX/gfH4D5qin+w==</latexit><latexit sha1_base64="n9a+hNJMBCSxyBcUuq0WEmB/9sw=">AAACLXicbVDLSgMxFM34dnxVXboJlkrdlBkRdCOIbrqsYG2hM5RMmrbBTDIkd8Qy9A/8F8Gt/oYLQdy69RPM1Aq19UC4h3Pv5Z6cKBHcgOe9OXPzC4tLyyur7tr6xuZWYXvnxqhUU1anSijdjIhhgktWBw6CNRPNSBwJ1ohuL/N+445pw5W8hkHCwpj0JO9ySsBK7cJBtR3EBPo6zqiSoJUYluEQn+G+LYHhMoA+A9IuFL2KNwKeJf6YFNEYtXbhK+gomsZMAhXEmJbvJRBmRAOngg3dIDUsIfSW9FjLUkliZsJs9J8hLlmlg7tK2ycBj9TJjYzExgziyE7m3s10Lxf/67VS6J6GGZdJCkzSn0PdVGBQOA8Hd7hmFMTAEkI1t14x7RNNKNgI3dLkmftfr6NqXNdG5E8HMktujiq+V/GvjovnF+OwVtAe2kdl5KMTdI6qqIbqiKIH9ISe0Yvz6Lw6787Hz+icM97ZRX/gfH4D5qin+w==</latexit><latexit sha1_base64="n9a+hNJMBCSxyBcUuq0WEmB/9sw=">AAACLXicbVDLSgMxFM34dnxVXboJlkrdlBkRdCOIbrqsYG2hM5RMmrbBTDIkd8Qy9A/8F8Gt/oYLQdy69RPM1Aq19UC4h3Pv5Z6cKBHcgOe9OXPzC4tLyyur7tr6xuZWYXvnxqhUU1anSijdjIhhgktWBw6CNRPNSBwJ1ohuL/N+445pw5W8hkHCwpj0JO9ySsBK7cJBtR3EBPo6zqiSoJUYluEQn+G+LYHhMoA+A9IuFL2KNwKeJf6YFNEYtXbhK+gomsZMAhXEmJbvJRBmRAOngg3dIDUsIfSW9FjLUkliZsJs9J8hLlmlg7tK2ycBj9TJjYzExgziyE7m3s10Lxf/67VS6J6GGZdJCkzSn0PdVGBQOA8Hd7hmFMTAEkI1t14x7RNNKNgI3dLkmftfr6NqXNdG5E8HMktujiq+V/GvjovnF+OwVtAe2kdl5KMTdI6qqIbqiKIH9ISe0Yvz6Lw6787Hz+icM97ZRX/gfH4D5qin+w==</latexit>
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Floquet Control Problem

Marin Bukov

find optimal control field on top of periodic drive
Hrot(t) = H0 +Hdrive(t) +Hcontrol(t)

<latexit sha1_base64="aVlwOJrjFLWTPXM7UIIsgid2VKg="></latexit><latexit sha1_base64="7Lm4s+k9qtGDmHaAIM9h+LHdIog="></latexit><latexit sha1_base64="7Lm4s+k9qtGDmHaAIM9h+LHdIog="></latexit><latexit sha1_base64="XtcI6n1U7JQlXp0Z8raskX6Mm4E="></latexit>

initial state: | ii : GS of H0
<latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit><latexit sha1_base64="JEHt8oJ2TkBifTmn3ALyKFdrfdc="></latexit>

target state:            inverted position eigenstate of | ⇤i
<latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit><latexit sha1_base64="z2CDIERyJiyf6N29gPLX2CqrrBM=">AAACGHicbVDLSsNAFJ34rPGV6tJNsBRclUQEXRbduKxgH9CUMJlO2qGTSZi5UUvsjwhu9TfciVt3/oWf4DSNUFsPDHM4517u4QQJZwoc58tYWV1b39gsbZnbO7t7+1b5oKXiVBLaJDGPZSfAinImaBMYcNpJJMVRwGk7GF1N/fYdlYrF4hbGCe1FeCBYyAgGLflW+dFLFPM9rMCTWAw49a2KU3Ny2MvELUgFFWj41rfXj0kaUQGEY6W6rpNAL8MSGOF0YnqpogkmIzygXU0FjqjqZXn0iV3VSt8OY6mfADtX5zcyHCk1jgI9GWEYqkVvKv7ndVMIL3oZE0kKVJDZoTDlNsT2tAe7zyQlwMeaYCKZzmqTIZaYgG7LrM6fefjNmv/KNHVF7mIhy6R1WnOdmntzVqlfFmWV0BE6RifIReeojq5RAzURQffoGb2gV+PJeDPejY/Z6IpR7ByiPzA+fwB9ZaAZ</latexit>

HF (⌦)
<latexit sha1_base64="4F+C1zK4PJWipX6MR5Mx3in9tDk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBTqpsyIoMuiIN1ZwT5gOpRMmmlDM8mQZMQy9CcEt/ob7sStf+Bf+Amm0xFq64WQwzn3cs89Qcyo0o7zZa2srq1vbBa27O2d3b394sFhS4lEYtLEggnZCZAijHLS1FQz0oklQVHASDsYXU/19gORigp+r8cx8SM04DSkGGlDefXeTaV7G5EBOu0VS07VyQouAzcHJZBXo1f87vYFTiLCNWZIKc91Yu2nSGqKGZnY3USRGOERGhDPQI4iovw0szyBZcP0YSikeVzDjJ2fSFGk1DgKTGeE9FAtalPyP81LdHjpp5THiSYczxaFCYNawOn9sE8lwZqNDUBYUuMV4iGSCGuTkl2eX/P46zX7lW2biNzFQJZB66zqOlX37rxUu8rDKoBjcAIqwAUXoAbqoAGaAAMBnsELeLWerDfr3fqYta5Y+cwR+FPW5w9QHJwz</latexit><latexit sha1_base64="4F+C1zK4PJWipX6MR5Mx3in9tDk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBTqpsyIoMuiIN1ZwT5gOpRMmmlDM8mQZMQy9CcEt/ob7sStf+Bf+Amm0xFq64WQwzn3cs89Qcyo0o7zZa2srq1vbBa27O2d3b394sFhS4lEYtLEggnZCZAijHLS1FQz0oklQVHASDsYXU/19gORigp+r8cx8SM04DSkGGlDefXeTaV7G5EBOu0VS07VyQouAzcHJZBXo1f87vYFTiLCNWZIKc91Yu2nSGqKGZnY3USRGOERGhDPQI4iovw0szyBZcP0YSikeVzDjJ2fSFGk1DgKTGeE9FAtalPyP81LdHjpp5THiSYczxaFCYNawOn9sE8lwZqNDUBYUuMV4iGSCGuTkl2eX/P46zX7lW2biNzFQJZB66zqOlX37rxUu8rDKoBjcAIqwAUXoAbqoAGaAAMBnsELeLWerDfr3fqYta5Y+cwR+FPW5w9QHJwz</latexit><latexit sha1_base64="4F+C1zK4PJWipX6MR5Mx3in9tDk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBTqpsyIoMuiIN1ZwT5gOpRMmmlDM8mQZMQy9CcEt/ob7sStf+Bf+Amm0xFq64WQwzn3cs89Qcyo0o7zZa2srq1vbBa27O2d3b394sFhS4lEYtLEggnZCZAijHLS1FQz0oklQVHASDsYXU/19gORigp+r8cx8SM04DSkGGlDefXeTaV7G5EBOu0VS07VyQouAzcHJZBXo1f87vYFTiLCNWZIKc91Yu2nSGqKGZnY3USRGOERGhDPQI4iovw0szyBZcP0YSikeVzDjJ2fSFGk1DgKTGeE9FAtalPyP81LdHjpp5THiSYczxaFCYNawOn9sE8lwZqNDUBYUuMV4iGSCGuTkl2eX/P46zX7lW2biNzFQJZB66zqOlX37rxUu8rDKoBjcAIqwAUXoAbqoAGaAAMBnsELeLWerDfr3fqYta5Y+cwR+FPW5w9QHJwz</latexit><latexit sha1_base64="4F+C1zK4PJWipX6MR5Mx3in9tDk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBTqpsyIoMuiIN1ZwT5gOpRMmmlDM8mQZMQy9CcEt/ob7sStf+Bf+Amm0xFq64WQwzn3cs89Qcyo0o7zZa2srq1vbBa27O2d3b394sFhS4lEYtLEggnZCZAijHLS1FQz0oklQVHASDsYXU/19gORigp+r8cx8SM04DSkGGlDefXeTaV7G5EBOu0VS07VyQouAzcHJZBXo1f87vYFTiLCNWZIKc91Yu2nSGqKGZnY3USRGOERGhDPQI4iovw0szyBZcP0YSikeVzDjJ2fSFGk1DgKTGeE9FAtalPyP81LdHjpp5THiSYczxaFCYNawOn9sE8lwZqNDUBYUuMV4iGSCGuTkl2eX/P46zX7lW2biNzFQJZB66zqOlX37rxUu8rDKoBjcAIqwAUXoAbqoAGaAAMBnsELeLWerDfr3fqYta5Y+cwR+FPW5w9QHJwz</latexit>
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m!0 = 1.00, A = 2.00, ⌦ = 10.00

|h✓| ii|2

|h✓| ⇤i|2

Hcontrol(t) = h(t) sin ✓
<latexit sha1_base64="n9a+hNJMBCSxyBcUuq0WEmB/9sw=">AAACLXicbVDLSgMxFM34dnxVXboJlkrdlBkRdCOIbrqsYG2hM5RMmrbBTDIkd8Qy9A/8F8Gt/oYLQdy69RPM1Aq19UC4h3Pv5Z6cKBHcgOe9OXPzC4tLyyur7tr6xuZWYXvnxqhUU1anSijdjIhhgktWBw6CNRPNSBwJ1ohuL/N+445pw5W8hkHCwpj0JO9ySsBK7cJBtR3EBPo6zqiSoJUYluEQn+G+LYHhMoA+A9IuFL2KNwKeJf6YFNEYtXbhK+gomsZMAhXEmJbvJRBmRAOngg3dIDUsIfSW9FjLUkliZsJs9J8hLlmlg7tK2ycBj9TJjYzExgziyE7m3s10Lxf/67VS6J6GGZdJCkzSn0PdVGBQOA8Hd7hmFMTAEkI1t14x7RNNKNgI3dLkmftfr6NqXNdG5E8HMktujiq+V/GvjovnF+OwVtAe2kdl5KMTdI6qqIbqiKIH9ISe0Yvz6Lw6787Hz+icM97ZRX/gfH4D5qin+w==</latexit><latexit sha1_base64="n9a+hNJMBCSxyBcUuq0WEmB/9sw=">AAACLXicbVDLSgMxFM34dnxVXboJlkrdlBkRdCOIbrqsYG2hM5RMmrbBTDIkd8Qy9A/8F8Gt/oYLQdy69RPM1Aq19UC4h3Pv5Z6cKBHcgOe9OXPzC4tLyyur7tr6xuZWYXvnxqhUU1anSijdjIhhgktWBw6CNRPNSBwJ1ohuL/N+445pw5W8hkHCwpj0JO9ySsBK7cJBtR3EBPo6zqiSoJUYluEQn+G+LYHhMoA+A9IuFL2KNwKeJf6YFNEYtXbhK+gomsZMAhXEmJbvJRBmRAOngg3dIDUsIfSW9FjLUkliZsJs9J8hLlmlg7tK2ycBj9TJjYzExgziyE7m3s10Lxf/67VS6J6GGZdJCkzSn0PdVGBQOA8Hd7hmFMTAEkI1t14x7RNNKNgI3dLkmftfr6NqXNdG5E8HMktujiq+V/GvjovnF+OwVtAe2kdl5KMTdI6qqIbqiKIH9ISe0Yvz6Lw6787Hz+icM97ZRX/gfH4D5qin+w==</latexit><latexit sha1_base64="n9a+hNJMBCSxyBcUuq0WEmB/9sw=">AAACLXicbVDLSgMxFM34dnxVXboJlkrdlBkRdCOIbrqsYG2hM5RMmrbBTDIkd8Qy9A/8F8Gt/oYLQdy69RPM1Aq19UC4h3Pv5Z6cKBHcgOe9OXPzC4tLyyur7tr6xuZWYXvnxqhUU1anSijdjIhhgktWBw6CNRPNSBwJ1ohuL/N+445pw5W8hkHCwpj0JO9ySsBK7cJBtR3EBPo6zqiSoJUYluEQn+G+LYHhMoA+A9IuFL2KNwKeJf6YFNEYtXbhK+gomsZMAhXEmJbvJRBmRAOngg3dIDUsIfSW9FjLUkliZsJs9J8hLlmlg7tK2ycBj9TJjYzExgziyE7m3s10Lxf/67VS6J6GGZdJCkzSn0PdVGBQOA8Hd7hmFMTAEkI1t14x7RNNKNgI3dLkmftfr6NqXNdG5E8HMktujiq+V/GvjovnF+OwVtAe2kdl5KMTdI6qqIbqiKIH9ISe0Yvz6Lw6787Hz+icM97ZRX/gfH4D5qin+w==</latexit><latexit sha1_base64="n9a+hNJMBCSxyBcUuq0WEmB/9sw=">AAACLXicbVDLSgMxFM34dnxVXboJlkrdlBkRdCOIbrqsYG2hM5RMmrbBTDIkd8Qy9A/8F8Gt/oYLQdy69RPM1Aq19UC4h3Pv5Z6cKBHcgOe9OXPzC4tLyyur7tr6xuZWYXvnxqhUU1anSijdjIhhgktWBw6CNRPNSBwJ1ohuL/N+445pw5W8hkHCwpj0JO9ySsBK7cJBtR3EBPo6zqiSoJUYluEQn+G+LYHhMoA+A9IuFL2KNwKeJf6YFNEYtXbhK+gomsZMAhXEmJbvJRBmRAOngg3dIDUsIfSW9FjLUkliZsJs9J8hLlmlg7tK2ycBj9TJjYzExgziyE7m3s10Lxf/67VS6J6GGZdJCkzSn0PdVGBQOA8Hd7hmFMTAEkI1t14x7RNNKNgI3dLkmftfr6NqXNdG5E8HMktujiq+V/GvjovnF+OwVtAe2kdl5KMTdI6qqIbqiKIH9ISe0Yvz6Lw6787Hz+icM97ZRX/gfH4D5qin+w==</latexit>
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Simulation of a Quantum Experiment

Marin Bukov

no direct access to quantum state: 
“play game w/o looking at screen” (only know score)

A,Ω

(a)

(b)
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Simulation of a Quantum Experiment

Marin Bukov

no direct access to quantum state: 
“play game w/o looking at screen” (only know score)

A,Ω

(a)

(b)

probabilistic quantum measurements

otherwise
       with probability+1
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Simulation of a Quantum Experiment

Marin Bukov

no direct access to quantum state: 
“play game w/o looking at screen” (only know score)

uncertainty in preparing initial state

A,Ω

(a)

(b)

probabilistic quantum measurements

otherwise
       with probability+1
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Simulation of a Quantum Experiment

Marin Bukov

no direct access to quantum state: 
“play game w/o looking at screen” (only know score)

uncertainty in preparing initial state

occasional failure of control apparatus

A,Ω

(a)

(b)

probabilistic quantum measurements

otherwise
       with probability+1

<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>
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Simulation of a Quantum Experiment

Marin Bukov

no direct access to quantum state: 
“play game w/o looking at screen” (only know score)

uncertainty in preparing initial state

occasional failure of control apparatus

additionally: all other problems of how to actually prepare  
the state if the above were absent and no analytic solution is known

A,Ω

(a)

(b)

probabilistic quantum measurements

otherwise
       with probability+1
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Let’s give this “game” a try!

Marin Bukov

ttf
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<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement: �1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>
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Let’s give this “game” a try!

Marin Bukov

ttf
<latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement: �1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement: +1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

(different final state: different probability to be 
                                 in the target state)

PRB 98, 224305 (2018)



Let’s give this “game” a try!

Marin Bukov

ttf
<latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement: �1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement: +1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

(different final state: different probability to be 
                                 in the target state)

measurement:

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

+1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

repeat protocol!
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Let’s give this “game” a try!

Marin Bukov

ttf
<latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement: �1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement: +1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

(different final state: different probability to be 
                                 in the target state)

measurement:

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

+1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

repeat protocol!

measurement:

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>
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Let’s give this “game” a try!

Marin Bukov

ttf
<latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit><latexit sha1_base64="DFTTUkyLNmr5ijTOe6eYW0rGKqc=">AAACCHicbVDLSgNBEOyNr7i+oh69DIaAp7Argh6DXjxGNA9IljA7mU2GzD6Y6RXDkh8QvOpveBOv/oV/4Sc42USI0YZhiqpuurr8RAqNjvNpFVZW19Y3ipv21vbO7l5p/6Cp41Qx3mCxjFXbp5pLEfEGCpS8nShOQ1/ylj+6muqte660iKM7HCfcC+kgEoFgFA11i72gVyo7VScv8he4c1CGedV7pa9uP2ZpyCNkkmrdcZ0EvYwqFEzyid1NNU8oG9EB7xgY0ZBrL8utTkjFMH0SxMq8CEnOLk5kNNR6HPqmM6Q41MvalPxP66QYXHiZiJIUecRmi4JUEozJ9G7SF4ozlGMDKFPCeCVsSBVlaNKxK4trHn685r+2bRORuxzIX9A8rbpO1b05K9cu52EV4QiO4QRcOIcaXEMdGsBgAE/wDC/Wo/VqvVnvs9aCNZ85hF9lfXwDWqiZmQ==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement: �1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement: +1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

(different final state: different probability to be 
                                 in the target state)

measurement:

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

+1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

repeat protocol!

measurement:

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

learn from noisy, nondeterministic rewards

PRB 98, 224305 (2018)



Let’s get rid of this ‘quantumness’ for a sec

Marin Bukov

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement:

measurement:

measurement:

repeat protocol again!

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

Fh = |h (T )| ⇤i|2 = 0.632
<latexit sha1_base64="dtxNuVRWA5bq5KYLbSmTY8UwnqM="></latexit><latexit sha1_base64="dtxNuVRWA5bq5KYLbSmTY8UwnqM="></latexit><latexit sha1_base64="dtxNuVRWA5bq5KYLbSmTY8UwnqM="></latexit><latexit sha1_base64="dtxNuVRWA5bq5KYLbSmTY8UwnqM="></latexit>

Fh = 0.592
<latexit sha1_base64="Ohl5Pq2zyTpx17XnmFr6+Nxuv0c=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFURdCURCXFewDpkPJpJk2NJMMSUYspT8huNXfcCdu/QP/wk8wnY5QWy+EHM65l3vuCRNGlXbdL2tpeWV1bb2wYW9ube/sFvf2G0qkEpM6FkzIVogUYZSTuqaakVYiCYpDRprh4HqiNx+IVFTwez1MSBCjHqcRxUgbyr/p9OEldJ3Ti0qnWHIdNyu4CLwclEBetU7xu90VOI0J15ghpXzPTXQwQlJTzMjYbqeKJAgPUI/4BnIUExWMMstjWDZMF0ZCmsc1zNjZiRGKlRrGoemMke6reW1C/qf5qY7OgxHlSaoJx9NFUcqgFnByP+xSSbBmQwMQltR4hbiPJMLapGSXZ9c8/nrNfmXbJiJvPpBF0Kg4nut4dyel6lUeVgEcgiNwDDxwBqrgFtRAHWAgwDN4Aa/Wk/VmvVsf09YlK585AH/K+vwBsyKbOA==</latexit><latexit sha1_base64="Ohl5Pq2zyTpx17XnmFr6+Nxuv0c=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFURdCURCXFewDpkPJpJk2NJMMSUYspT8huNXfcCdu/QP/wk8wnY5QWy+EHM65l3vuCRNGlXbdL2tpeWV1bb2wYW9ube/sFvf2G0qkEpM6FkzIVogUYZSTuqaakVYiCYpDRprh4HqiNx+IVFTwez1MSBCjHqcRxUgbyr/p9OEldJ3Ti0qnWHIdNyu4CLwclEBetU7xu90VOI0J15ghpXzPTXQwQlJTzMjYbqeKJAgPUI/4BnIUExWMMstjWDZMF0ZCmsc1zNjZiRGKlRrGoemMke6reW1C/qf5qY7OgxHlSaoJx9NFUcqgFnByP+xSSbBmQwMQltR4hbiPJMLapGSXZ9c8/nrNfmXbJiJvPpBF0Kg4nut4dyel6lUeVgEcgiNwDDxwBqrgFtRAHWAgwDN4Aa/Wk/VmvVsf09YlK585AH/K+vwBsyKbOA==</latexit><latexit sha1_base64="Ohl5Pq2zyTpx17XnmFr6+Nxuv0c=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFURdCURCXFewDpkPJpJk2NJMMSUYspT8huNXfcCdu/QP/wk8wnY5QWy+EHM65l3vuCRNGlXbdL2tpeWV1bb2wYW9ube/sFvf2G0qkEpM6FkzIVogUYZSTuqaakVYiCYpDRprh4HqiNx+IVFTwez1MSBCjHqcRxUgbyr/p9OEldJ3Ti0qnWHIdNyu4CLwclEBetU7xu90VOI0J15ghpXzPTXQwQlJTzMjYbqeKJAgPUI/4BnIUExWMMstjWDZMF0ZCmsc1zNjZiRGKlRrGoemMke6reW1C/qf5qY7OgxHlSaoJx9NFUcqgFnByP+xSSbBmQwMQltR4hbiPJMLapGSXZ9c8/nrNfmXbJiJvPpBF0Kg4nut4dyel6lUeVgEcgiNwDDxwBqrgFtRAHWAgwDN4Aa/Wk/VmvVsf09YlK585AH/K+vwBsyKbOA==</latexit><latexit sha1_base64="Ohl5Pq2zyTpx17XnmFr6+Nxuv0c=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFURdCURCXFewDpkPJpJk2NJMMSUYspT8huNXfcCdu/QP/wk8wnY5QWy+EHM65l3vuCRNGlXbdL2tpeWV1bb2wYW9ube/sFvf2G0qkEpM6FkzIVogUYZSTuqaakVYiCYpDRprh4HqiNx+IVFTwez1MSBCjHqcRxUgbyr/p9OEldJ3Ti0qnWHIdNyu4CLwclEBetU7xu90VOI0J15ghpXzPTXQwQlJTzMjYbqeKJAgPUI/4BnIUExWMMstjWDZMF0ZCmsc1zNjZiRGKlRrGoemMke6reW1C/qf5qY7OgxHlSaoJx9NFUcqgFnByP+xSSbBmQwMQltR4hbiPJMLapGSXZ9c8/nrNfmXbJiJvPpBF0Kg4nut4dyel6lUeVgEcgiNwDDxwBqrgFtRAHWAgwDN4Aa/Wk/VmvVsf09YlK585AH/K+vwBsyKbOA==</latexit>

Fh = 0.668
<latexit sha1_base64="VpjCo1lthyQqDp6jzKuseIrE+Vo=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTMitRuhKIjLCvYB7VAyaaYNzSRDkhHL0J8Q3OpvuBO3/oF/4SeYTkeorRdCDufcyz33BDGjSrvul7Wyura+sVnYsrd3dvf2iweHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdD3VWw9EKir4vR7HxI/QgNOQYqQN1bnpDeEldJ1KpdorllzHzQouAy8HJZBXvVf87vYFTiLCNWZIqY7nxtpPkdQUMzKxu4kiMcIjNCAdAzmKiPLTzPIElg3Th6GQ5nENM3Z+IkWRUuMoMJ0R0kO1qE3J/7ROosOqn1IeJ5pwPFsUJgxqAaf3wz6VBGs2NgBhSY1XiIdIIqxNSnZ5fs3jr9fsV7ZtIvIWA1kGzTPHcx3v7rxUu8rDKoBjcAJOgQcuQA3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+5qZs8</latexit><latexit sha1_base64="VpjCo1lthyQqDp6jzKuseIrE+Vo=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTMitRuhKIjLCvYB7VAyaaYNzSRDkhHL0J8Q3OpvuBO3/oF/4SeYTkeorRdCDufcyz33BDGjSrvul7Wyura+sVnYsrd3dvf2iweHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdD3VWw9EKir4vR7HxI/QgNOQYqQN1bnpDeEldJ1KpdorllzHzQouAy8HJZBXvVf87vYFTiLCNWZIqY7nxtpPkdQUMzKxu4kiMcIjNCAdAzmKiPLTzPIElg3Th6GQ5nENM3Z+IkWRUuMoMJ0R0kO1qE3J/7ROosOqn1IeJ5pwPFsUJgxqAaf3wz6VBGs2NgBhSY1XiIdIIqxNSnZ5fs3jr9fsV7ZtIvIWA1kGzTPHcx3v7rxUu8rDKoBjcAJOgQcuQA3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+5qZs8</latexit><latexit sha1_base64="VpjCo1lthyQqDp6jzKuseIrE+Vo=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTMitRuhKIjLCvYB7VAyaaYNzSRDkhHL0J8Q3OpvuBO3/oF/4SeYTkeorRdCDufcyz33BDGjSrvul7Wyura+sVnYsrd3dvf2iweHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdD3VWw9EKir4vR7HxI/QgNOQYqQN1bnpDeEldJ1KpdorllzHzQouAy8HJZBXvVf87vYFTiLCNWZIqY7nxtpPkdQUMzKxu4kiMcIjNCAdAzmKiPLTzPIElg3Th6GQ5nENM3Z+IkWRUuMoMJ0R0kO1qE3J/7ROosOqn1IeJ5pwPFsUJgxqAaf3wz6VBGs2NgBhSY1XiIdIIqxNSnZ5fs3jr9fsV7ZtIvIWA1kGzTPHcx3v7rxUu8rDKoBjcAJOgQcuQA3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+5qZs8</latexit><latexit sha1_base64="VpjCo1lthyQqDp6jzKuseIrE+Vo=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTMitRuhKIjLCvYB7VAyaaYNzSRDkhHL0J8Q3OpvuBO3/oF/4SeYTkeorRdCDufcyz33BDGjSrvul7Wyura+sVnYsrd3dvf2iweHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdD3VWw9EKir4vR7HxI/QgNOQYqQN1bnpDeEldJ1KpdorllzHzQouAy8HJZBXvVf87vYFTiLCNWZIqY7nxtpPkdQUMzKxu4kiMcIjNCAdAzmKiPLTzPIElg3Th6GQ5nENM3Z+IkWRUuMoMJ0R0kO1qE3J/7ROosOqn1IeJ5pwPFsUJgxqAaf3wz6VBGs2NgBhSY1XiIdIIqxNSnZ5fs3jr9fsV7ZtIvIWA1kGzTPHcx3v7rxUu8rDKoBjcAJOgQcuQA3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+5qZs8</latexit>

PRB 98, 224305 (2018)



Let’s get rid of this ‘quantumness’ for a sec

Marin Bukov

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement:

measurement:

measurement:

repeat protocol again!

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

Fh = |h (T )| ⇤i|2 = 0.632
<latexit sha1_base64="dtxNuVRWA5bq5KYLbSmTY8UwnqM="></latexit><latexit sha1_base64="dtxNuVRWA5bq5KYLbSmTY8UwnqM="></latexit><latexit sha1_base64="dtxNuVRWA5bq5KYLbSmTY8UwnqM="></latexit><latexit sha1_base64="dtxNuVRWA5bq5KYLbSmTY8UwnqM="></latexit>

Fh = 0.592
<latexit sha1_base64="Ohl5Pq2zyTpx17XnmFr6+Nxuv0c=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFURdCURCXFewDpkPJpJk2NJMMSUYspT8huNXfcCdu/QP/wk8wnY5QWy+EHM65l3vuCRNGlXbdL2tpeWV1bb2wYW9ube/sFvf2G0qkEpM6FkzIVogUYZSTuqaakVYiCYpDRprh4HqiNx+IVFTwez1MSBCjHqcRxUgbyr/p9OEldJ3Ti0qnWHIdNyu4CLwclEBetU7xu90VOI0J15ghpXzPTXQwQlJTzMjYbqeKJAgPUI/4BnIUExWMMstjWDZMF0ZCmsc1zNjZiRGKlRrGoemMke6reW1C/qf5qY7OgxHlSaoJx9NFUcqgFnByP+xSSbBmQwMQltR4hbiPJMLapGSXZ9c8/nrNfmXbJiJvPpBF0Kg4nut4dyel6lUeVgEcgiNwDDxwBqrgFtRAHWAgwDN4Aa/Wk/VmvVsf09YlK585AH/K+vwBsyKbOA==</latexit><latexit sha1_base64="Ohl5Pq2zyTpx17XnmFr6+Nxuv0c=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFURdCURCXFewDpkPJpJk2NJMMSUYspT8huNXfcCdu/QP/wk8wnY5QWy+EHM65l3vuCRNGlXbdL2tpeWV1bb2wYW9ube/sFvf2G0qkEpM6FkzIVogUYZSTuqaakVYiCYpDRprh4HqiNx+IVFTwez1MSBCjHqcRxUgbyr/p9OEldJ3Ti0qnWHIdNyu4CLwclEBetU7xu90VOI0J15ghpXzPTXQwQlJTzMjYbqeKJAgPUI/4BnIUExWMMstjWDZMF0ZCmsc1zNjZiRGKlRrGoemMke6reW1C/qf5qY7OgxHlSaoJx9NFUcqgFnByP+xSSbBmQwMQltR4hbiPJMLapGSXZ9c8/nrNfmXbJiJvPpBF0Kg4nut4dyel6lUeVgEcgiNwDDxwBqrgFtRAHWAgwDN4Aa/Wk/VmvVsf09YlK585AH/K+vwBsyKbOA==</latexit><latexit sha1_base64="Ohl5Pq2zyTpx17XnmFr6+Nxuv0c=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFURdCURCXFewDpkPJpJk2NJMMSUYspT8huNXfcCdu/QP/wk8wnY5QWy+EHM65l3vuCRNGlXbdL2tpeWV1bb2wYW9ube/sFvf2G0qkEpM6FkzIVogUYZSTuqaakVYiCYpDRprh4HqiNx+IVFTwez1MSBCjHqcRxUgbyr/p9OEldJ3Ti0qnWHIdNyu4CLwclEBetU7xu90VOI0J15ghpXzPTXQwQlJTzMjYbqeKJAgPUI/4BnIUExWMMstjWDZMF0ZCmsc1zNjZiRGKlRrGoemMke6reW1C/qf5qY7OgxHlSaoJx9NFUcqgFnByP+xSSbBmQwMQltR4hbiPJMLapGSXZ9c8/nrNfmXbJiJvPpBF0Kg4nut4dyel6lUeVgEcgiNwDDxwBqrgFtRAHWAgwDN4Aa/Wk/VmvVsf09YlK585AH/K+vwBsyKbOA==</latexit><latexit sha1_base64="Ohl5Pq2zyTpx17XnmFr6+Nxuv0c=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFURdCURCXFewDpkPJpJk2NJMMSUYspT8huNXfcCdu/QP/wk8wnY5QWy+EHM65l3vuCRNGlXbdL2tpeWV1bb2wYW9ube/sFvf2G0qkEpM6FkzIVogUYZSTuqaakVYiCYpDRprh4HqiNx+IVFTwez1MSBCjHqcRxUgbyr/p9OEldJ3Ti0qnWHIdNyu4CLwclEBetU7xu90VOI0J15ghpXzPTXQwQlJTzMjYbqeKJAgPUI/4BnIUExWMMstjWDZMF0ZCmsc1zNjZiRGKlRrGoemMke6reW1C/qf5qY7OgxHlSaoJx9NFUcqgFnByP+xSSbBmQwMQltR4hbiPJMLapGSXZ9c8/nrNfmXbJiJvPpBF0Kg4nut4dyel6lUeVgEcgiNwDDxwBqrgFtRAHWAgwDN4Aa/Wk/VmvVsf09YlK585AH/K+vwBsyKbOA==</latexit>

Fh = 0.668
<latexit sha1_base64="VpjCo1lthyQqDp6jzKuseIrE+Vo=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTMitRuhKIjLCvYB7VAyaaYNzSRDkhHL0J8Q3OpvuBO3/oF/4SeYTkeorRdCDufcyz33BDGjSrvul7Wyura+sVnYsrd3dvf2iweHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdD3VWw9EKir4vR7HxI/QgNOQYqQN1bnpDeEldJ1KpdorllzHzQouAy8HJZBXvVf87vYFTiLCNWZIqY7nxtpPkdQUMzKxu4kiMcIjNCAdAzmKiPLTzPIElg3Th6GQ5nENM3Z+IkWRUuMoMJ0R0kO1qE3J/7ROosOqn1IeJ5pwPFsUJgxqAaf3wz6VBGs2NgBhSY1XiIdIIqxNSnZ5fs3jr9fsV7ZtIvIWA1kGzTPHcx3v7rxUu8rDKoBjcAJOgQcuQA3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+5qZs8</latexit><latexit sha1_base64="VpjCo1lthyQqDp6jzKuseIrE+Vo=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTMitRuhKIjLCvYB7VAyaaYNzSRDkhHL0J8Q3OpvuBO3/oF/4SeYTkeorRdCDufcyz33BDGjSrvul7Wyura+sVnYsrd3dvf2iweHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdD3VWw9EKir4vR7HxI/QgNOQYqQN1bnpDeEldJ1KpdorllzHzQouAy8HJZBXvVf87vYFTiLCNWZIqY7nxtpPkdQUMzKxu4kiMcIjNCAdAzmKiPLTzPIElg3Th6GQ5nENM3Z+IkWRUuMoMJ0R0kO1qE3J/7ROosOqn1IeJ5pwPFsUJgxqAaf3wz6VBGs2NgBhSY1XiIdIIqxNSnZ5fs3jr9fsV7ZtIvIWA1kGzTPHcx3v7rxUu8rDKoBjcAJOgQcuQA3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+5qZs8</latexit><latexit sha1_base64="VpjCo1lthyQqDp6jzKuseIrE+Vo=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTMitRuhKIjLCvYB7VAyaaYNzSRDkhHL0J8Q3OpvuBO3/oF/4SeYTkeorRdCDufcyz33BDGjSrvul7Wyura+sVnYsrd3dvf2iweHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdD3VWw9EKir4vR7HxI/QgNOQYqQN1bnpDeEldJ1KpdorllzHzQouAy8HJZBXvVf87vYFTiLCNWZIqY7nxtpPkdQUMzKxu4kiMcIjNCAdAzmKiPLTzPIElg3Th6GQ5nENM3Z+IkWRUuMoMJ0R0kO1qE3J/7ROosOqn1IeJ5pwPFsUJgxqAaf3wz6VBGs2NgBhSY1XiIdIIqxNSnZ5fs3jr9fsV7ZtIvIWA1kGzTPHcx3v7rxUu8rDKoBjcAJOgQcuQA3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+5qZs8</latexit><latexit sha1_base64="VpjCo1lthyQqDp6jzKuseIrE+Vo=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTMitRuhKIjLCvYB7VAyaaYNzSRDkhHL0J8Q3OpvuBO3/oF/4SeYTkeorRdCDufcyz33BDGjSrvul7Wyura+sVnYsrd3dvf2iweHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdD3VWw9EKir4vR7HxI/QgNOQYqQN1bnpDeEldJ1KpdorllzHzQouAy8HJZBXvVf87vYFTiLCNWZIqY7nxtpPkdQUMzKxu4kiMcIjNCAdAzmKiPLTzPIElg3Th6GQ5nENM3Z+IkWRUuMoMJ0R0kO1qE3J/7ROosOqn1IeJ5pwPFsUJgxqAaf3wz6VBGs2NgBhSY1XiIdIIqxNSnZ5fs3jr9fsV7ZtIvIWA1kGzTPHcx3v7rxUu8rDKoBjcAJOgQcuQA3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+5qZs8</latexit>

initial state could not be prepared perfectly: more headache!

PRB 98, 224305 (2018)



what if we fix the initial state:

Marin Bukov

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement:

measurement:

measurement:

repeat protocol again!

Fh = 0.657
<latexit sha1_base64="3ADS78ycDo+A7ypOYFWHovhYTvM=">AAACEHicbVDLSgMxFM3UVx1fVZdugqXgapgRtW6EoiAuK9gHtEPJpJk2NJMMSUYsQ39CcKu/4U7c+gf+hZ9gOh1BWy+EHM65l3vuCWJGlXbdT6uwtLyyulZctzc2t7Z3Srt7TSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDXVW/dEKir4nR7HxI/QgNOQYqQN1bnuDeEFdJ2z02qvVHYdNyu4CLwclEFe9V7pq9sXOIkI15ghpTqeG2s/RVJTzMjE7iaKxAiP0IB0DOQoIspPM8sTWDFMH4ZCmsc1zNjfEymKlBpHgemMkB6qeW1K/qd1Eh2e+ynlcaIJx7NFYcKgFnB6P+xTSbBmYwMQltR4hXiIJMLapGRXfq95+PGa/cq2TUTefCCLoHnseK7j3Z6Ua5d5WEVwAA7BEfBAFdTADaiDBsBAgCfwDF6sR+vVerPeZ60FK5/ZB3/K+vgGtmSbOg==</latexit><latexit sha1_base64="3ADS78ycDo+A7ypOYFWHovhYTvM=">AAACEHicbVDLSgMxFM3UVx1fVZdugqXgapgRtW6EoiAuK9gHtEPJpJk2NJMMSUYsQ39CcKu/4U7c+gf+hZ9gOh1BWy+EHM65l3vuCWJGlXbdT6uwtLyyulZctzc2t7Z3Srt7TSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDXVW/dEKir4nR7HxI/QgNOQYqQN1bnuDeEFdJ2z02qvVHYdNyu4CLwclEFe9V7pq9sXOIkI15ghpTqeG2s/RVJTzMjE7iaKxAiP0IB0DOQoIspPM8sTWDFMH4ZCmsc1zNjfEymKlBpHgemMkB6qeW1K/qd1Eh2e+ynlcaIJx7NFYcKgFnB6P+xTSbBmYwMQltR4hXiIJMLapGRXfq95+PGa/cq2TUTefCCLoHnseK7j3Z6Ua5d5WEVwAA7BEfBAFdTADaiDBsBAgCfwDF6sR+vVerPeZ60FK5/ZB3/K+vgGtmSbOg==</latexit><latexit sha1_base64="3ADS78ycDo+A7ypOYFWHovhYTvM=">AAACEHicbVDLSgMxFM3UVx1fVZdugqXgapgRtW6EoiAuK9gHtEPJpJk2NJMMSUYsQ39CcKu/4U7c+gf+hZ9gOh1BWy+EHM65l3vuCWJGlXbdT6uwtLyyulZctzc2t7Z3Srt7TSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDXVW/dEKir4nR7HxI/QgNOQYqQN1bnuDeEFdJ2z02qvVHYdNyu4CLwclEFe9V7pq9sXOIkI15ghpTqeG2s/RVJTzMjE7iaKxAiP0IB0DOQoIspPM8sTWDFMH4ZCmsc1zNjfEymKlBpHgemMkB6qeW1K/qd1Eh2e+ynlcaIJx7NFYcKgFnB6P+xTSbBmYwMQltR4hXiIJMLapGRXfq95+PGa/cq2TUTefCCLoHnseK7j3Z6Ua5d5WEVwAA7BEfBAFdTADaiDBsBAgCfwDF6sR+vVerPeZ60FK5/ZB3/K+vgGtmSbOg==</latexit><latexit sha1_base64="3ADS78ycDo+A7ypOYFWHovhYTvM=">AAACEHicbVDLSgMxFM3UVx1fVZdugqXgapgRtW6EoiAuK9gHtEPJpJk2NJMMSUYsQ39CcKu/4U7c+gf+hZ9gOh1BWy+EHM65l3vuCWJGlXbdT6uwtLyyulZctzc2t7Z3Srt7TSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDXVW/dEKir4nR7HxI/QgNOQYqQN1bnuDeEFdJ2z02qvVHYdNyu4CLwclEFe9V7pq9sXOIkI15ghpTqeG2s/RVJTzMjE7iaKxAiP0IB0DOQoIspPM8sTWDFMH4ZCmsc1zNjfEymKlBpHgemMkB6qeW1K/qd1Eh2e+ynlcaIJx7NFYcKgFnB6P+xTSbBmYwMQltR4hXiIJMLapGRXfq95+PGa/cq2TUTefCCLoHnseK7j3Z6Ua5d5WEVwAA7BEfBAFdTADaiDBsBAgCfwDF6sR+vVerPeZ60FK5/ZB3/K+vgGtmSbOg==</latexit>

Fh = 0.572
<latexit sha1_base64="0wi9RvwwJxD+MWd+MuNl4myQ+yA=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFqRuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55tdItllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+v3Js2</latexit><latexit sha1_base64="0wi9RvwwJxD+MWd+MuNl4myQ+yA=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFqRuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55tdItllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+v3Js2</latexit><latexit sha1_base64="0wi9RvwwJxD+MWd+MuNl4myQ+yA=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFqRuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55tdItllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+v3Js2</latexit><latexit sha1_base64="0wi9RvwwJxD+MWd+MuNl4myQ+yA=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFqRuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55tdItllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+v3Js2</latexit>

Fh = 0.627
<latexit sha1_base64="6gDW4Y0WaxRXYyf05C34ugMBAyk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFrBuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55pdotllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+xe5s3</latexit><latexit sha1_base64="6gDW4Y0WaxRXYyf05C34ugMBAyk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFrBuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55pdotllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+xe5s3</latexit><latexit sha1_base64="6gDW4Y0WaxRXYyf05C34ugMBAyk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFrBuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55pdotllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+xe5s3</latexit><latexit sha1_base64="6gDW4Y0WaxRXYyf05C34ugMBAyk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFrBuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55pdotllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+xe5s3</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>
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what if we fix the initial state:

Marin Bukov

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

measurement:

measurement:

measurement:

repeat protocol again!

control apparatus failed: it can’t be!

Fh = 0.657
<latexit sha1_base64="3ADS78ycDo+A7ypOYFWHovhYTvM=">AAACEHicbVDLSgMxFM3UVx1fVZdugqXgapgRtW6EoiAuK9gHtEPJpJk2NJMMSUYsQ39CcKu/4U7c+gf+hZ9gOh1BWy+EHM65l3vuCWJGlXbdT6uwtLyyulZctzc2t7Z3Srt7TSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDXVW/dEKir4nR7HxI/QgNOQYqQN1bnuDeEFdJ2z02qvVHYdNyu4CLwclEFe9V7pq9sXOIkI15ghpTqeG2s/RVJTzMjE7iaKxAiP0IB0DOQoIspPM8sTWDFMH4ZCmsc1zNjfEymKlBpHgemMkB6qeW1K/qd1Eh2e+ynlcaIJx7NFYcKgFnB6P+xTSbBmYwMQltR4hXiIJMLapGRXfq95+PGa/cq2TUTefCCLoHnseK7j3Z6Ua5d5WEVwAA7BEfBAFdTADaiDBsBAgCfwDF6sR+vVerPeZ60FK5/ZB3/K+vgGtmSbOg==</latexit><latexit sha1_base64="3ADS78ycDo+A7ypOYFWHovhYTvM=">AAACEHicbVDLSgMxFM3UVx1fVZdugqXgapgRtW6EoiAuK9gHtEPJpJk2NJMMSUYsQ39CcKu/4U7c+gf+hZ9gOh1BWy+EHM65l3vuCWJGlXbdT6uwtLyyulZctzc2t7Z3Srt7TSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDXVW/dEKir4nR7HxI/QgNOQYqQN1bnuDeEFdJ2z02qvVHYdNyu4CLwclEFe9V7pq9sXOIkI15ghpTqeG2s/RVJTzMjE7iaKxAiP0IB0DOQoIspPM8sTWDFMH4ZCmsc1zNjfEymKlBpHgemMkB6qeW1K/qd1Eh2e+ynlcaIJx7NFYcKgFnB6P+xTSbBmYwMQltR4hXiIJMLapGRXfq95+PGa/cq2TUTefCCLoHnseK7j3Z6Ua5d5WEVwAA7BEfBAFdTADaiDBsBAgCfwDF6sR+vVerPeZ60FK5/ZB3/K+vgGtmSbOg==</latexit><latexit sha1_base64="3ADS78ycDo+A7ypOYFWHovhYTvM=">AAACEHicbVDLSgMxFM3UVx1fVZdugqXgapgRtW6EoiAuK9gHtEPJpJk2NJMMSUYsQ39CcKu/4U7c+gf+hZ9gOh1BWy+EHM65l3vuCWJGlXbdT6uwtLyyulZctzc2t7Z3Srt7TSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDXVW/dEKir4nR7HxI/QgNOQYqQN1bnuDeEFdJ2z02qvVHYdNyu4CLwclEFe9V7pq9sXOIkI15ghpTqeG2s/RVJTzMjE7iaKxAiP0IB0DOQoIspPM8sTWDFMH4ZCmsc1zNjfEymKlBpHgemMkB6qeW1K/qd1Eh2e+ynlcaIJx7NFYcKgFnB6P+xTSbBmYwMQltR4hXiIJMLapGRXfq95+PGa/cq2TUTefCCLoHnseK7j3Z6Ua5d5WEVwAA7BEfBAFdTADaiDBsBAgCfwDF6sR+vVerPeZ60FK5/ZB3/K+vgGtmSbOg==</latexit><latexit sha1_base64="3ADS78ycDo+A7ypOYFWHovhYTvM=">AAACEHicbVDLSgMxFM3UVx1fVZdugqXgapgRtW6EoiAuK9gHtEPJpJk2NJMMSUYsQ39CcKu/4U7c+gf+hZ9gOh1BWy+EHM65l3vuCWJGlXbdT6uwtLyyulZctzc2t7Z3Srt7TSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDXVW/dEKir4nR7HxI/QgNOQYqQN1bnuDeEFdJ2z02qvVHYdNyu4CLwclEFe9V7pq9sXOIkI15ghpTqeG2s/RVJTzMjE7iaKxAiP0IB0DOQoIspPM8sTWDFMH4ZCmsc1zNjfEymKlBpHgemMkB6qeW1K/qd1Eh2e+ynlcaIJx7NFYcKgFnB6P+xTSbBmYwMQltR4hXiIJMLapGRXfq95+PGa/cq2TUTefCCLoHnseK7j3Z6Ua5d5WEVwAA7BEfBAFdTADaiDBsBAgCfwDF6sR+vVerPeZ60FK5/ZB3/K+vgGtmSbOg==</latexit>

Fh = 0.572
<latexit sha1_base64="0wi9RvwwJxD+MWd+MuNl4myQ+yA=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFqRuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55tdItllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+v3Js2</latexit><latexit sha1_base64="0wi9RvwwJxD+MWd+MuNl4myQ+yA=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFqRuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55tdItllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+v3Js2</latexit><latexit sha1_base64="0wi9RvwwJxD+MWd+MuNl4myQ+yA=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFqRuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55tdItllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+v3Js2</latexit><latexit sha1_base64="0wi9RvwwJxD+MWd+MuNl4myQ+yA=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFqRuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55tdItllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+v3Js2</latexit>

Fh = 0.627
<latexit sha1_base64="6gDW4Y0WaxRXYyf05C34ugMBAyk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFrBuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55pdotllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+xe5s3</latexit><latexit sha1_base64="6gDW4Y0WaxRXYyf05C34ugMBAyk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFrBuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55pdotllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+xe5s3</latexit><latexit sha1_base64="6gDW4Y0WaxRXYyf05C34ugMBAyk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFrBuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55pdotllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+xe5s3</latexit><latexit sha1_base64="6gDW4Y0WaxRXYyf05C34ugMBAyk=">AAACEHicbVDLSgMxFM34rOOr6tJNsBRcDTNFrBuhKIjLCvYB06Fk0kwbmkmGJCOWoT8huNXfcCdu/QP/wk8wbUeorRdCDufcyz33hAmjSrvul7Wyura+sVnYsrd3dvf2iweHTSVSiUkDCyZkO0SKMMpJQ1PNSDuRBMUhI61weD3RWw9EKir4vR4lJIhRn9OIYqQN5d90B/ASus55pdotllzHnRZcBl4OSiCverf43ekJnMaEa8yQUr7nJjrIkNQUMzK2O6kiCcJD1Ce+gRzFRAXZ1PIYlg3Tg5GQ5nENp+z8RIZipUZxaDpjpAdqUZuQ/2l+qqOLIKM8STXheLYoShnUAk7uhz0qCdZsZADCkhqvEA+QRFiblOzy/JrHX6/TX9m2ichbDGQZNCuO5zre3VmpdpWHVQDH4AScAg9UQQ3cgjpoAAwEeAYv4NV6st6sd+tj1rpi5TNH4E9Znz+xe5s3</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>
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The Cruel Reality: 
all together (and probably much more!)

Marin Bukov

measurement:

measurement:

measurement:

measurement:

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

+1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>
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The Cruel Reality: 
all together (and probably much more!)

Marin Bukov

measurement:

measurement:

measurement:

measurement:

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

+1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

extremely tedious task!

PRB 98, 224305 (2018)



The Cruel Reality: 
all together (and probably much more!)

Marin Bukov

measurement:

measurement:

measurement:

measurement:

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

+1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

extremely tedious task!

how do we solve it efficiently?

PRB 98, 224305 (2018)



The Cruel Reality: 
all together (and probably much more!)

Marin Bukov

measurement:

measurement:

measurement:

measurement:

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

+1
<latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit><latexit sha1_base64="BCUnqq1tjbABUPxyWZU/eOi0GoI=">AAACB3icbVDLSsNAFL2prxpfVZduBktBEEoigi6LblxWsQ9oQ5lMJ+3QySTMTMQS+gGCW/0Nd+LWz/Av/ASnaYTaemGYwzn3cs89fsyZ0o7zZRVWVtfWN4qb9tb2zu5eaf+gqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dD3VWw9UKhaJez2OqRfigWABI1gb6u7U7ZXKTtXJCi0DNwdlyKveK313+xFJQio04VipjuvE2kux1IxwOrG7iaIxJiM8oB0DBQ6p8tLM6QRVDNNHQSTNExpl7PxEikOlxqFvOkOsh2pRm5L/aZ1EB5deykScaCrIbFGQcKQjND0b9ZmkRPOxAZhIZrwiMsQSE23CsSvzax5/vWa/sm0TkbsYyDJonlVdp+renpdrV3lYRTiCYzgBFy6gBjdQhwYQCOAZXuDVerLerHfrY9ZasPKZQ/hT1ucPy5CYsg==</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

�1
<latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit><latexit sha1_base64="fS08C0qCsBc3glBDvAh51jXXMOI=">AAACB3icbVDLSsNAFL2prxpfVZduBkvBjSURQZdFNy6r2Ae0oUymk3boZBJmJmIJ/QDBrf6GO3HrZ/gXfoLTNEJtvTDM4Zx7ueceP+ZMacf5sgorq2vrG8VNe2t7Z3evtH/QVFEiCW2QiEey7WNFORO0oZnmtB1LikOf05Y/up7qrQcqFYvEvR7H1AvxQLCAEawNdXfq9kplp+pkhZaBm4My5FXvlb67/YgkIRWacKxUx3Vi7aVYakY4ndjdRNEYkxEe0I6BAodUeWnmdIIqhumjIJLmCY0ydn4ixaFS49A3nSHWQ7WoTcn/tE6ig0svZSJONBVktihIONIRmp6N+kxSovnYAEwkM14RGWKJiTbh2JX5NY+/XrNf2baJyF0MZBk0z6quU3Vvz8u1qzysIhzBMZyACxdQgxuoQwMIBPAML/BqPVlv1rv1MWstWPnMIfwp6/MHztaYtA==</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

h(t)
<latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit><latexit sha1_base64="ZiNbEaZ8OUmcEag0r7deiL24boA=">AAACCXicbVDLSsNAFJ3UV42vqks3wVKom5KIoMuiG5cV7APaUCbTSTN0MgkzN2IJ/QLBrf6GO3HrV/gXfoKTNEJtvTDM4Zx7ueceL+ZMgW1/GaW19Y3NrfK2ubO7t39QOTzqqCiRhLZJxCPZ87CinAnaBgac9mJJcehx2vUmN5nefaBSsUjcwzSmbojHgvmMYMiooA5nw0rVbth5WavAKUAVFdUaVr4Ho4gkIRVAOFaq79gxuCmWwAinM3OQKBpjMsFj2tdQ4JAqN829zqyaZkaWH0n9BFg5uziR4lCpaejpzhBDoJa1jPxP6yfgX7kpE3ECVJD5Ij/hFkRWdrg1YpIS4FMNMJFMe7VIgCUmoOMxa4trHn+95r8yTR2RsxzIKuicNxy74dxdVJvXRVhldIJOUR056BI10S1qoTYiKEDP6AW9Gk/Gm/FufMxbS0Yxc4z+lPH5A2zLmZc=</latexit>

extremely tedious task!

how do we solve it efficiently?

can we automate it?
PRB 98, 224305 (2018)
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15 driving cycles (periods), 120 steps (8 per period)

Reinforcement Learning  
to Prepare the Inverted Position Floquet State

Marin Bukov

quantum Kapitza oscillator
|A|NT = 3120 ⇡ 1057

<latexit sha1_base64="1Dvp0in1KtU6CY4WoOkWfDQWLdI=">AAACE3icbVDLSgMxFM3UV62vUZdugkUQF2WmVepGqbhxJRX6gnY6ZNK0Dc3MhCQjlun8gxt/xY0LRdy6ceffmD4W2nogcDjnXm7O8TijUlnWt5FaWl5ZXUuvZzY2t7Z3zN29mgwjgUkVhywUDQ9JwmhAqooqRhpcEOR7jNS9wfXYr98TIWkYVNSQE8dHvYB2KUZKS655Mmr5SPUxYvFVMmrHt24luSi0YztvJS3EuQgfoG2147Ni4ppZK2dNABeJPSNZMEPZNb9anRBHPgkUZkjKpm1x5cRIKIoZSTKtSBKO8AD1SFPTAPlEOvEkUwKPtNKB3VDoFyg4UX9vxMiXcuh7enIcQM57Y/E/rxmp7rkT04BHigR4eqgbMahCOC4IdqggWLGhJggLqv8KcR8JhJWuMaNLsOcjL5JaPmcXctbdabZ0OasjDQ7AITgGNiiCErgBZVAFGDyCZ/AK3own48V4Nz6moyljtrMP/sD4/AEa252d</latexit>

⌦/(m!0) = 10.0
<latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit>

hmax/(m!0) = 4.0
<latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit>

A/(m!0) = 2.0
<latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit>
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15 driving cycles (periods), 120 steps (8 per period)

Reinforcement Learning  
to Prepare the Inverted Position Floquet State

Marin Bukov

quantum Kapitza oscillator
|A|NT = 3120 ⇡ 1057

<latexit sha1_base64="1Dvp0in1KtU6CY4WoOkWfDQWLdI=">AAACE3icbVDLSgMxFM3UV62vUZdugkUQF2WmVepGqbhxJRX6gnY6ZNK0Dc3MhCQjlun8gxt/xY0LRdy6ceffmD4W2nogcDjnXm7O8TijUlnWt5FaWl5ZXUuvZzY2t7Z3zN29mgwjgUkVhywUDQ9JwmhAqooqRhpcEOR7jNS9wfXYr98TIWkYVNSQE8dHvYB2KUZKS655Mmr5SPUxYvFVMmrHt24luSi0YztvJS3EuQgfoG2147Ni4ppZK2dNABeJPSNZMEPZNb9anRBHPgkUZkjKpm1x5cRIKIoZSTKtSBKO8AD1SFPTAPlEOvEkUwKPtNKB3VDoFyg4UX9vxMiXcuh7enIcQM57Y/E/rxmp7rkT04BHigR4eqgbMahCOC4IdqggWLGhJggLqv8KcR8JhJWuMaNLsOcjL5JaPmcXctbdabZ0OasjDQ7AITgGNiiCErgBZVAFGDyCZ/AK3own48V4Nz6moyljtrMP/sD4/AEa252d</latexit>

⌦/(m!0) = 10.0
<latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit>

hmax/(m!0) = 4.0
<latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit>

A/(m!0) = 2.0
<latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit>
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  4 driving cycles (periods),   32 steps (8 per period)

Reinforcement Learning  
Classical Kapitza Pendulum

Marin Bukov ⌦/(m!0) = 10.0
<latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit>

hmax/(m!0) = 4.0
<latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit>

A/(m!0) = 2.0
<latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit>

Kapitza pendulum
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  4 driving cycles (periods),   32 steps (8 per period)

Reinforcement Learning  
Classical Kapitza Pendulum

Marin Bukov ⌦/(m!0) = 10.0
<latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit><latexit sha1_base64="h3TsLrpEg89OpYYfQkKBzrj7sYE=">AAACHnicbVDLSsNAFJ3UV42vqAsXboKlUDc1EUE3QtGNOyvYBzQhTKaTduhMEmYmYgn9F8Gt/oY7cat/4Sc4SSPU1gMzczjnXu6d48eUCGlZX1ppaXllda28rm9sbm3vGLt7bRElHOEWimjEuz4UmJIQtySRFHdjjiHzKe74o+vM7zxgLkgU3stxjF0GByEJCIJSSZ5x4NwyPIAnNeZEGfGs40vbqlueUVF3DnOR2AWpgAJNz/h2+hFKGA4lolCInm3F0k0hlwRRPNGdROAYohEc4J6iIWRYuGn+gYlZVUrfDCKuTijNXJ3tSCETYsx8VcmgHIp5LxP/83qJDC7clIRxInGIpoOChJoyMrM0zD7hGEk6VgQiTtSuJhpCDpFUmenV2TGPv7vmr9B1FZE9H8giaZ/WVZ723VmlcVWEVQaH4AjUgA3OQQPcgCZoAQQm4Bm8gFftSXvT3rWPaWlJK3r2wR9onz+576B7</latexit>

hmax/(m!0) = 4.0
<latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit><latexit sha1_base64="4NsmJsIFjVPDvpd2mHTth6ZoKEY=">AAACJXicbVDLSsNAFJ3UV42vqEtBgqVQNzWRgm6EohuXFewDmhIm00k7dCYJMxNpCd35L4Jb/Q13IrjyF/wEJ2mE2nphmMM593LPPV5EiZCW9akVVlbX1jeKm/rW9s7unrF/0BJhzBFuopCGvONBgSkJcFMSSXEn4hgyj+K2N7pJ9fYD5oKEwb2cRLjH4CAgPkFQKso1joeuw6AccpYwOJ6eVZgTMjyArnV6VatarlGyqlZW5jKwc1ACeTVc49vphyhmOJCIQiG6thXJXgK5JIjiqe7EAkcQjeAAdxUMIMOil2R3TM2yYvqmH3L1Amlm7PxEApkQE+apztSzWNRS8j+tG0v/speQIIolDtBskR9TU4ZmGorZJxwjSScKQMSJ8mqiIeQQSRWdXp5fM/71mv1C11VE9mIgy6B1XrWtqn1XK9Wv87CK4AicgAqwwQWog1vQAE2AwCN4Bi/gVXvS3rR37WPWWtDymUPwp7SvH7x8pDk=</latexit>

A/(m!0) = 2.0
<latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit><latexit sha1_base64="CXv3LMA0ylK4OZ8W7OBu3yiSg/w=">AAACGHicbVDLSsNAFJ3UV42vVJdugqVQNzEpgm6EqhuXFewD2hAm00k7dCYJMxO1hP6I4FZ/w524dedf+AlO0wi19cAwh3Pu5R6OH1MipG1/aYWV1bX1jeKmvrW9s7tnlPZbIko4wk0U0Yh3fCgwJSFuSiIp7sQcQ+ZT3PZH11O/fY+5IFF4J8cxdhkchCQgCEoleUbp8qTKehHDA+jZxxc1y/aMsm3ZGcxl4uSkDHI0POO7149QwnAoEYVCdB07lm4KuSSI4oneSwSOIRrBAe4qGkKGhZtm0SdmRSl9M4i4eqE0M3V+I4VMiDHz1SSDcigWvan4n9dNZHDupiSME4lDNDsUJNSUkTntwewTjpGkY0Ug4kRlNdEQcoikakuvzJ95/M2a/ULXVUXOYiHLpFWzHNtybk/L9au8rCI4BEegChxwBurgBjRAEyDwAJ7BC3jVnrQ37V37mI0WtHznAPyB9vkDFheeDA==</latexit>

Kapitza pendulum
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