
Advanced Deep Learning
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Hypothesis class
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How do you train a deep network?

• Use many hidden layers for abstraction

• Use adaptive time steps

• Use hyper-parameter optimization

Hyperparameters
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Training Set Test SetValidation Set

https://playground.tensorflow.org/

http://vision.stanford.edu/teaching/cs231n-demos/linear-classify/



The ML workflow
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<latexit sha1_base64="6x9Qv9demYwBNbOGia8fMc2nEkg=">AAACAXicdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHBMwCyRB6Oj1Jk16G7h4xDDl59Kof4U28+iV+gz9hZyEY0QcFxXuvqKoXxoxq43mfTmZtfWNzK7ud29nd2z/IHx41tUwUJg0smVTtEGnCqCANQw0j7VgRxENGWuHoeqq37onSVIo7M45JwNFA0IhiZCxVf+jlC557VSmViiXou94M0DIW5fKSKYAFar38V7cvccKJMJghrTu+F5sgRcpQzMgk1000iREeoQHp2FYgTnSQzg6dwDPL9GEklS1h4Iz9OZEirvWYh9bJkRnq39qU/EvrJCaqBCkVcWKIwPNFUcKgkXD6NexTRbBhY9sgrKi9FeIhUggbm83qFjaQ1jDkRfuMTWcZyv9Ns+j6nuvXLwrVm0VOWXACTsE58MElqIJbUAMNgAEBT+AZvDiPzqvz5rzPrRlnMXMMVuB8fAMR7Je8</latexit><latexit sha1_base64="6x9Qv9demYwBNbOGia8fMc2nEkg=">AAACAXicdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHBMwCyRB6Oj1Jk16G7h4xDDl59Kof4U28+iV+gz9hZyEY0QcFxXuvqKoXxoxq43mfTmZtfWNzK7ud29nd2z/IHx41tUwUJg0smVTtEGnCqCANQw0j7VgRxENGWuHoeqq37onSVIo7M45JwNFA0IhiZCxVf+jlC557VSmViiXou94M0DIW5fKSKYAFar38V7cvccKJMJghrTu+F5sgRcpQzMgk1000iREeoQHp2FYgTnSQzg6dwDPL9GEklS1h4Iz9OZEirvWYh9bJkRnq39qU/EvrJCaqBCkVcWKIwPNFUcKgkXD6NexTRbBhY9sgrKi9FeIhUggbm83qFjaQ1jDkRfuMTWcZyv9Ns+j6nuvXLwrVm0VOWXACTsE58MElqIJbUAMNgAEBT+AZvDiPzqvz5rzPrRlnMXMMVuB8fAMR7Je8</latexit><latexit sha1_base64="6x9Qv9demYwBNbOGia8fMc2nEkg=">AAACAXicdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHBMwCyRB6Oj1Jk16G7h4xDDl59Kof4U28+iV+gz9hZyEY0QcFxXuvqKoXxoxq43mfTmZtfWNzK7ud29nd2z/IHx41tUwUJg0smVTtEGnCqCANQw0j7VgRxENGWuHoeqq37onSVIo7M45JwNFA0IhiZCxVf+jlC557VSmViiXou94M0DIW5fKSKYAFar38V7cvccKJMJghrTu+F5sgRcpQzMgk1000iREeoQHp2FYgTnSQzg6dwDPL9GEklS1h4Iz9OZEirvWYh9bJkRnq39qU/EvrJCaqBCkVcWKIwPNFUcKgkXD6NexTRbBhY9sgrKi9FeIhUggbm83qFjaQ1jDkRfuMTWcZyv9Ns+j6nuvXLwrVm0VOWXACTsE58MElqIJbUAMNgAEBT+AZvDiPzqvz5rzPrRlnMXMMVuB8fAMR7Je8</latexit><latexit sha1_base64="6x9Qv9demYwBNbOGia8fMc2nEkg=">AAACAXicdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHBMwCyRB6Oj1Jk16G7h4xDDl59Kof4U28+iV+gz9hZyEY0QcFxXuvqKoXxoxq43mfTmZtfWNzK7ud29nd2z/IHx41tUwUJg0smVTtEGnCqCANQw0j7VgRxENGWuHoeqq37onSVIo7M45JwNFA0IhiZCxVf+jlC557VSmViiXou94M0DIW5fKSKYAFar38V7cvccKJMJghrTu+F5sgRcpQzMgk1000iREeoQHp2FYgTnSQzg6dwDPL9GEklS1h4Iz9OZEirvWYh9bJkRnq39qU/EvrJCaqBCkVcWKIwPNFUcKgkXD6NexTRbBhY9sgrKi9FeIhUggbm83qFjaQ1jDkRfuMTWcZyv9Ns+j6nuvXLwrVm0VOWXACTsE58MElqIJbUAMNgAEBT+AZvDiPzqvz5rzPrRlnMXMMVuB8fAMR7Je8</latexit>

y
<latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit><latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit><latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit><latexit sha1_base64="ScO152Zr7q915jaXzqNE61Whfwk=">AAACAXicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eEzAxkCxhdjKbDJnHMjMrLEtOHr3qR3gTr36J3+BPOHkQjGhBQ1NVTXdXGDOqjed9Orm19Y3Nrfx2YWd3b/+geHjU1jJRmLSwZFJ1QqQJo4K0DDWMdGJFEA8ZuQ/H11P9/oEoTaW4M2lMAo6GgkYUI2OpZtovljz3qlaplCvQd70ZoGUsqtUlUwILNPrFr95A4oQTYTBDWnd9LzZBhpShmJFJoZdoEiM8RkPSta1AnOggmx06gWeWGcBIKlvCwBn7cyJDXOuUh9bJkRnp39qU/EvrJiaqBRkVcWKIwPNFUcKgkXD6NRxQRbBhqW0QVtTeCvEIKYSNzWZ1CxtKaxjxsn3GprMM5f+mXXZ9z/WbF6X6zSKnPDgBp+Ac+OAS1MEtaIAWwICAJ/AMXpxH59V5c97n1pyzmDkGK3A+vgETiZe9</latexit>

T
<latexit sha1_base64="gQlBLzpj/HE9DZgRnNct32ldq2o=">AAACAXicdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHBLJBMoSeTk/SpJehu0cIQ04evepHeBOvfonf4E/YWQhG9EFB8d4rquqFMaPaeN6nk9nY3Nreye7m9vYPDo/yxyctLROFSRNLJlUnRJowKkjTUMNIJ1YE8ZCRdji+nentB6I0laJhJjEJOBoKGlGMjKXqjX6+4Lk3lVKpWIK+680BLWNRLq+YAlii1s9/9QYSJ5wIgxnSuut7sQlSpAzFjExzvUSTGOExGpKubQXiRAfp/NApvLDMAEZS2RIGztmfEyniWk94aJ0cmZH+rc3Iv7RuYqJKkFIRJ4YIvFgUJQwaCWdfwwFVBBs2sQ3CitpbIR4hhbCx2axvYUNpDSNetM/YdFah/N+0iq7vuX79qlC9W+aUBWfgHFwCH1yDKrgHNdAEGBDwBJ7Bi/PovDpvzvvCmnGWM6dgDc7HN9fJl5g=</latexit><latexit sha1_base64="gQlBLzpj/HE9DZgRnNct32ldq2o=">AAACAXicdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHBLJBMoSeTk/SpJehu0cIQ04evepHeBOvfonf4E/YWQhG9EFB8d4rquqFMaPaeN6nk9nY3Nreye7m9vYPDo/yxyctLROFSRNLJlUnRJowKkjTUMNIJ1YE8ZCRdji+nentB6I0laJhJjEJOBoKGlGMjKXqjX6+4Lk3lVKpWIK+680BLWNRLq+YAlii1s9/9QYSJ5wIgxnSuut7sQlSpAzFjExzvUSTGOExGpKubQXiRAfp/NApvLDMAEZS2RIGztmfEyniWk94aJ0cmZH+rc3Iv7RuYqJKkFIRJ4YIvFgUJQwaCWdfwwFVBBs2sQ3CitpbIR4hhbCx2axvYUNpDSNetM/YdFah/N+0iq7vuX79qlC9W+aUBWfgHFwCH1yDKrgHNdAEGBDwBJ7Bi/PovDpvzvvCmnGWM6dgDc7HN9fJl5g=</latexit><latexit sha1_base64="YbGOW0FhHAJya8B9ad2Z/ihytbs=">AAACAXicbVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHBLJBMoSeTk/SpJehu0cIQ04evepHeBOvfonf4E/YWRQTfFBQvPeKqnphzKg2nvfpZDY2t7Z3sru5vf2Dw6P88UlLy0Rh0sSSSdUJkSaMCtI01DDSiRVBPGSkHY5vZ3r7gShNpWiYSUwCjoaCRhQjY6l6o58veO5NpVQqlqDvenNAy1iUy79MASxR6+e/egOJE06EwQxp3fW92AQpUoZiRqa5XqJJjPAYDUnXtgJxooN0fugUXlhmACOpbAkD5+zfiRRxrSc8tE6OzEivazPyP62bmKgSpFTEiSECLxZFCYNGwtnXcEAVwYZNbIOwovZWiEdIIWxsNqtb2FBaw4gX7TPzdH5DWW9+0mkVXd9z/fpVoXq3zCkLzsA5uAQ+uAZVcA9qoAkwIOAJPIMX59F5dd6c94U14yxnTsEKnI9v1nOXlQ==</latexit><latexit sha1_base64="YbGOW0FhHAJya8B9ad2Z/ihytbs=">AAACAXicbVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHBLJBMoSeTk/SpJehu0cIQ04evepHeBOvfonf4E/YWRQTfFBQvPeKqnphzKg2nvfpZDY2t7Z3sru5vf2Dw6P88UlLy0Rh0sSSSdUJkSaMCtI01DDSiRVBPGSkHY5vZ3r7gShNpWiYSUwCjoaCRhQjY6l6o58veO5NpVQqlqDvenNAy1iUy79MASxR6+e/egOJE06EwQxp3fW92AQpUoZiRqa5XqJJjPAYDUnXtgJxooN0fugUXlhmACOpbAkD5+zfiRRxrSc8tE6OzEivazPyP62bmKgSpFTEiSECLxZFCYNGwtnXcEAVwYZNbIOwovZWiEdIIWxsNqtb2FBaw4gX7TPzdH5DWW9+0mkVXd9z/fpVoXq3zCkLzsA5uAQ+uAZVcA9qoAkwIOAJPIMX59F5dd6c94U14yxnTsEKnI9v1nOXlQ==</latexit><latexit sha1_base64="YbGOW0FhHAJya8B9ad2Z/ihytbs=">AAACAXicbVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHBLJBMoSeTk/SpJehu0cIQ04evepHeBOvfonf4E/YWRQTfFBQvPeKqnphzKg2nvfpZDY2t7Z3sru5vf2Dw6P88UlLy0Rh0sSSSdUJkSaMCtI01DDSiRVBPGSkHY5vZ3r7gShNpWiYSUwCjoaCRhQjY6l6o58veO5NpVQqlqDvenNAy1iUy79MASxR6+e/egOJE06EwQxp3fW92AQpUoZiRqa5XqJJjPAYDUnXtgJxooN0fugUXlhmACOpbAkD5+zfiRRxrSc8tE6OzEivazPyP62bmKgSpFTEiSECLxZFCYNGwtnXcEAVwYZNbIOwovZWiEdIIWxsNqtb2FBaw4gX7TPzdH5DWW9+0mkVXd9z/fpVoXq3zCkLzsA5uAQ+uAZVcA9qoAkwIOAJPIMX59F5dd6c94U14yxnTsEKnI9v1nOXlQ==</latexit><latexit sha1_base64="YbGOW0FhHAJya8B9ad2Z/ihytbs=">AAACAXicbVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHBLJBMoSeTk/SpJehu0cIQ04evepHeBOvfonf4E/YWRQTfFBQvPeKqnphzKg2nvfpZDY2t7Z3sru5vf2Dw6P88UlLy0Rh0sSSSdUJkSaMCtI01DDSiRVBPGSkHY5vZ3r7gShNpWiYSUwCjoaCRhQjY6l6o58veO5NpVQqlqDvenNAy1iUy79MASxR6+e/egOJE06EwQxp3fW92AQpUoZiRqa5XqJJjPAYDUnXtgJxooN0fugUXlhmACOpbAkD5+zfiRRxrSc8tE6OzEivazPyP62bmKgSpFTEiSECLxZFCYNGwtnXcEAVwYZNbIOwovZWiEdIIWxsNqtb2FBaw4gX7TPzdH5DWW9+0mkVXd9z/fpVoXq3zCkLzsA5uAQ+uAZVcA9qoAkwIOAJPIMX59F5dd6c94U14yxnTsEKnI9v1nOXlQ==</latexit>

⌘
<latexit sha1_base64="B13wCa4gs0P3HNtrb38Zfzkln7c=">AAACBHicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eI5gHJEuYncxmh8xjmZkVQsjVo1f9CG/i1f/wG/wJZ5MQjGhBQ1NVTXdXmDCqjed9Orm19Y3Nrfx2YWd3b/+geHjU0jJVmDSxZFJ1QqQJo4I0DTWMdBJFEA8ZaYej60xvPxClqRT3ZpyQgKOhoBHFyGRUjxjUL5Y896pWqZQr0He9GaBlLKrVJVMCCzT6xa/eQOKUE2EwQ1p3fS8xwQQpQzEj00Iv1SRBeISGpGtbgTjRwWR26xSeWWYAI6lsCQNn7M+JCeJaj3lonRyZWP/WMvIvrZuaqBZMqEhSQwSeL4pSBo2E2eNwQBXBho1tg7Ci9laIY6QQNjae1S1sKK0h5mX7jE1nGcr/Tavs+p7r312U6jeLnPLgBJyCc+CDS1AHt6ABmgCDGDyBZ/DiPDqvzpvzPrfmnMXMMViB8/ENUL+Y+A==</latexit><latexit sha1_base64="B13wCa4gs0P3HNtrb38Zfzkln7c=">AAACBHicdVDLSgNBEJyNrxhfUY9eBoPgadkNJsZbQA8eI5gHJEuYncxmh8xjmZkVQsjVo1f9CG/i1f/wG/wJZ5MQjGhBQ1NVTXdXmDCqjed9Orm19Y3Nrfx2YWd3b/+geHjU0jJVmDSxZFJ1QqQJo4I0DTWMdBJFEA8ZaYej60xvPxClqRT3ZpyQgKOhoBHFyGRUjxjUL5Y896pWqZQr0He9GaBlLKrVJVMCCzT6xa/eQOKUE2EwQ1p3fS8xwQQpQzEj00Iv1SRBeISGpGtbgTjRwWR26xSeWWYAI6lsCQNn7M+JCeJaj3lonRyZWP/WMvIvrZuaqBZMqEhSQwSeL4pSBo2E2eNwQBXBho1tg7Ci9laIY6QQNjae1S1sKK0h5mX7jE1nGcr/Tavs+p7r312U6jeLnPLgBJyCc+CDS1AHt6ABmgCDGDyBZ/DiPDqvzpvzPrfmnMXMMViB8/ENUL+Y+A==</latexit><latexit sha1_base64="x63jo0Oug6sKW0S2/rmpspznopU=">AAACBHicbVDLSsNAFJ3UV62vqks3g0VwFZJia90VdOGygn1AG8pkOmmGTmbCzEQooVuXbvUj3Ilb/8Nv8CecpFVs8cCFyznncu89fsyo0o7zaRXW1jc2t4rbpZ3dvf2D8uFRR4lEYtLGggnZ85EijHLS1lQz0oslQZHPSNefXGd694FIRQW/19OYeBEacxpQjHRGDYhGw3LFsa8atVq1Bl3byQENY1Cv/zIVsEBrWP4ajAROIsI1ZkipvuvE2kuR1BQzMisNEkVihCdoTPqm5SgiykvzW2fwzDAjGAhpimuYs38nUhQpNY1844yQDtWqlpH/af1EBw0vpTxONOF4vihIGNQCZo/DEZUEazY1DcKSmlshDpFEWJt4lrewsTCGMKqaZ/J0fkNZbX7S6VRt17Hdu4tK82aRUxGcgFNwDlxwCZrgFrRAG2AQgifwDF6sR+vVerPe59aCtZg5BkuwPr4BT2mY9Q==</latexit><latexit sha1_base64="x63jo0Oug6sKW0S2/rmpspznopU=">AAACBHicbVDLSsNAFJ3UV62vqks3g0VwFZJia90VdOGygn1AG8pkOmmGTmbCzEQooVuXbvUj3Ilb/8Nv8CecpFVs8cCFyznncu89fsyo0o7zaRXW1jc2t4rbpZ3dvf2D8uFRR4lEYtLGggnZ85EijHLS1lQz0oslQZHPSNefXGd694FIRQW/19OYeBEacxpQjHRGDYhGw3LFsa8atVq1Bl3byQENY1Cv/zIVsEBrWP4ajAROIsI1ZkipvuvE2kuR1BQzMisNEkVihCdoTPqm5SgiykvzW2fwzDAjGAhpimuYs38nUhQpNY1844yQDtWqlpH/af1EBw0vpTxONOF4vihIGNQCZo/DEZUEazY1DcKSmlshDpFEWJt4lrewsTCGMKqaZ/J0fkNZbX7S6VRt17Hdu4tK82aRUxGcgFNwDlxwCZrgFrRAG2AQgifwDF6sR+vVerPe59aCtZg5BkuwPr4BT2mY9Q==</latexit><latexit sha1_base64="x63jo0Oug6sKW0S2/rmpspznopU=">AAACBHicbVDLSsNAFJ3UV62vqks3g0VwFZJia90VdOGygn1AG8pkOmmGTmbCzEQooVuXbvUj3Ilb/8Nv8CecpFVs8cCFyznncu89fsyo0o7zaRXW1jc2t4rbpZ3dvf2D8uFRR4lEYtLGggnZ85EijHLS1lQz0oslQZHPSNefXGd694FIRQW/19OYeBEacxpQjHRGDYhGw3LFsa8atVq1Bl3byQENY1Cv/zIVsEBrWP4ajAROIsI1ZkipvuvE2kuR1BQzMisNEkVihCdoTPqm5SgiykvzW2fwzDAjGAhpimuYs38nUhQpNY1844yQDtWqlpH/af1EBw0vpTxONOF4vihIGNQCZo/DEZUEazY1DcKSmlshDpFEWJt4lrewsTCGMKqaZ/J0fkNZbX7S6VRt17Hdu4tK82aRUxGcgFNwDlxwCZrgFrRAG2AQgifwDF6sR+vVerPe59aCtZg5BkuwPr4BT2mY9Q==</latexit><latexit sha1_base64="x63jo0Oug6sKW0S2/rmpspznopU=">AAACBHicbVDLSsNAFJ3UV62vqks3g0VwFZJia90VdOGygn1AG8pkOmmGTmbCzEQooVuXbvUj3Ilb/8Nv8CecpFVs8cCFyznncu89fsyo0o7zaRXW1jc2t4rbpZ3dvf2D8uFRR4lEYtLGggnZ85EijHLS1lQz0oslQZHPSNefXGd694FIRQW/19OYeBEacxpQjHRGDYhGw3LFsa8atVq1Bl3byQENY1Cv/zIVsEBrWP4ajAROIsI1ZkipvuvE2kuR1BQzMisNEkVihCdoTPqm5SgiykvzW2fwzDAjGAhpimuYs38nUhQpNY1844yQDtWqlpH/af1EBw0vpTxONOF4vihIGNQCZo/DEZUEazY1DcKSmlshDpFEWJt4lrewsTCGMKqaZ/J0fkNZbX7S6VRt17Hdu4tK82aRUxGcgFNwDlxwCZrgFrRAG2AQgifwDF6sR+vVerPe59aCtZg5BkuwPr4BT2mY9Q==</latexit>

�
<latexit sha1_base64="Hgo1uUnucYtcVxmCTXmroU+P9Jw=">AAACB3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHCGaBZAg9PT1Jk16G7h4hDPkAj171I7yJVz/Db/An7CwEI/qgoHjvFVX1woRRbTzv08mtrW9sbuW3Czu7e/sHxcOjlpapwqSJJZOqEyJNGBWkaahhpJMognjISDscXU/19gNRmkpxb8YJCTgaCBpTjIyl2j1mrRHqF0uee1WrVMoV6LveDNAyFtXqkimBBRr94lcvkjjlRBjMkNZd30tMkCFlKGZkUuilmiQIj9CAdG0rECc6yGbnTuCZZSIYS2VLGDhjf05kiGs95qF1cmSG+rc2Jf/SuqmJa0FGRZIaIvB8UZwyaCSc/g4jqgg2bGwbhBW1t0I8RAphYxNa3cIG0hqGvGyfseksQ/m/aZVd33P9u4tS/WaRUx6cgFNwDnxwCergFjRAE2AwAk/gGbw4j86r8+a8z605ZzFzDFbgfHwDobyaPQ==</latexit><latexit sha1_base64="Hgo1uUnucYtcVxmCTXmroU+P9Jw=">AAACB3icdVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHCGaBZAg9PT1Jk16G7h4hDPkAj171I7yJVz/Db/An7CwEI/qgoHjvFVX1woRRbTzv08mtrW9sbuW3Czu7e/sHxcOjlpapwqSJJZOqEyJNGBWkaahhpJMognjISDscXU/19gNRmkpxb8YJCTgaCBpTjIyl2j1mrRHqF0uee1WrVMoV6LveDNAyFtXqkimBBRr94lcvkjjlRBjMkNZd30tMkCFlKGZkUuilmiQIj9CAdG0rECc6yGbnTuCZZSIYS2VLGDhjf05kiGs95qF1cmSG+rc2Jf/SuqmJa0FGRZIaIvB8UZwyaCSc/g4jqgg2bGwbhBW1t0I8RAphYxNa3cIG0hqGvGyfseksQ/m/aZVd33P9u4tS/WaRUx6cgFNwDnxwCergFjRAE2AwAk/gGbw4j86r8+a8z605ZzFzDFbgfHwDobyaPQ==</latexit><latexit sha1_base64="da0zsm4E6YpkKxgIKEq6HDmNZqo=">AAACB3icbVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHCGaBZAg9PT1Jk16G7h4hDPkAj171I7yJVz/Db/An7CyKCT4oKN57RVW9MGFUG8/7dHJr6xubW/ntws7u3v5B8fCopWWqMGliyaTqhEgTRgVpGmoY6SSKIB4y0g5H11O9/UCUplLcm3FCAo4GgsYUI2Opdo9Za4T6xZLnXtUqlXIF+q43A7SMRbX6y5TAAo1+8asXSZxyIgxmSOuu7yUmyJAyFDMyKfRSTRKER2hAurYViBMdZLNzJ/DMMhGMpbIlDJyxfycyxLUe89A6OTJDvapNyf+0bmriWpBRkaSGCDxfFKcMGgmnv8OIKoING9sGYUXtrRAPkULY2ISWt7CBtIYhL9tnZun8hrLa/KTTKru+5/p3F6X6zSKnPDgBp+Ac+OAS1MEtaIAmwGAEnsAzeHEenVfnzXmfW3POYuYYLMH5+AagZpo6</latexit><latexit sha1_base64="da0zsm4E6YpkKxgIKEq6HDmNZqo=">AAACB3icbVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHCGaBZAg9PT1Jk16G7h4hDPkAj171I7yJVz/Db/An7CyKCT4oKN57RVW9MGFUG8/7dHJr6xubW/ntws7u3v5B8fCopWWqMGliyaTqhEgTRgVpGmoY6SSKIB4y0g5H11O9/UCUplLcm3FCAo4GgsYUI2Opdo9Za4T6xZLnXtUqlXIF+q43A7SMRbX6y5TAAo1+8asXSZxyIgxmSOuu7yUmyJAyFDMyKfRSTRKER2hAurYViBMdZLNzJ/DMMhGMpbIlDJyxfycyxLUe89A6OTJDvapNyf+0bmriWpBRkaSGCDxfFKcMGgmnv8OIKoING9sGYUXtrRAPkULY2ISWt7CBtIYhL9tnZun8hrLa/KTTKru+5/p3F6X6zSKnPDgBp+Ac+OAS1MEtaIAmwGAEnsAzeHEenVfnzXmfW3POYuYYLMH5+AagZpo6</latexit><latexit sha1_base64="da0zsm4E6YpkKxgIKEq6HDmNZqo=">AAACB3icbVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHCGaBZAg9PT1Jk16G7h4hDPkAj171I7yJVz/Db/An7CyKCT4oKN57RVW9MGFUG8/7dHJr6xubW/ntws7u3v5B8fCopWWqMGliyaTqhEgTRgVpGmoY6SSKIB4y0g5H11O9/UCUplLcm3FCAo4GgsYUI2Opdo9Za4T6xZLnXtUqlXIF+q43A7SMRbX6y5TAAo1+8asXSZxyIgxmSOuu7yUmyJAyFDMyKfRSTRKER2hAurYViBMdZLNzJ/DMMhGMpbIlDJyxfycyxLUe89A6OTJDvapNyf+0bmriWpBRkaSGCDxfFKcMGgmnv8OIKoING9sGYUXtrRAPkULY2ISWt7CBtIYhL9tnZun8hrLa/KTTKru+5/p3F6X6zSKnPDgBp+Ac+OAS1MEtaIAmwGAEnsAzeHEenVfnzXmfW3POYuYYLMH5+AagZpo6</latexit><latexit sha1_base64="da0zsm4E6YpkKxgIKEq6HDmNZqo=">AAACB3icbVDJSgNBEO2JW4xb1KOXxiB4GmaCifEW0IPHCGaBZAg9PT1Jk16G7h4hDPkAj171I7yJVz/Db/An7CyKCT4oKN57RVW9MGFUG8/7dHJr6xubW/ntws7u3v5B8fCopWWqMGliyaTqhEgTRgVpGmoY6SSKIB4y0g5H11O9/UCUplLcm3FCAo4GgsYUI2Opdo9Za4T6xZLnXtUqlXIF+q43A7SMRbX6y5TAAo1+8asXSZxyIgxmSOuu7yUmyJAyFDMyKfRSTRKER2hAurYViBMdZLNzJ/DMMhGMpbIlDJyxfycyxLUe89A6OTJDvapNyf+0bmriWpBRkaSGCDxfFKcMGgmnv8OIKoING9sGYUXtrRAPkULY2ISWt7CBtIYhL9tnZun8hrLa/KTTKru+5/p3F6X6zSKnPDgBp+Ac+OAS1MEtaIAmwGAEnsAzeHEenVfnzXmfW3POYuYYLMH5+AagZpo6</latexit>

Lval
<latexit sha1_base64="kwSGfv6SS7rXhtXhPWzAdC0OMks=">AAACF3icdVDLSgMxFM3UV62vqrhyEyyCq2Gm2Fp3BV24cFHBPqAzDJk0bUMzD5I7xTL0Q1y61Y9wJ25d+g3+hOmDYkUPBC7nnMs9OX4suALL+jQyK6tr6xvZzdzW9s7uXn7/oKGiRFJWp5GIZMsnigkesjpwEKwVS0YCX7CmP7ia6M0hk4pH4T2MYuYGpBfyLqcENOXlj5yAQJ8SgW89B9gDpEMixl6+YJmXlVKpWMK2aU2BNaNRLi+YApqj5uW/nE5Ek4CFQAVRqm1bMbgpkcCpYOOckygWEzogPdbWY0gCptx0Gn+MTzXTwd1I6hcCnrI/N1ISKDUKfO2chFW/tQn5l9ZOoFtxUx7GCbCQzg51E4EhwpMucIdLRkGM9ECo5Dorpn0iCQXd2PIV0Yu0oR8U9Wd0O4tS/h8aRdO2TPvuvFC9nveURcfoBJ0hG12gKrpBNVRHFKXoCT2jF+PReDXejPeZNWPMdw7REoyPb4CQoJo=</latexit><latexit sha1_base64="kwSGfv6SS7rXhtXhPWzAdC0OMks=">AAACF3icdVDLSgMxFM3UV62vqrhyEyyCq2Gm2Fp3BV24cFHBPqAzDJk0bUMzD5I7xTL0Q1y61Y9wJ25d+g3+hOmDYkUPBC7nnMs9OX4suALL+jQyK6tr6xvZzdzW9s7uXn7/oKGiRFJWp5GIZMsnigkesjpwEKwVS0YCX7CmP7ia6M0hk4pH4T2MYuYGpBfyLqcENOXlj5yAQJ8SgW89B9gDpEMixl6+YJmXlVKpWMK2aU2BNaNRLi+YApqj5uW/nE5Ek4CFQAVRqm1bMbgpkcCpYOOckygWEzogPdbWY0gCptx0Gn+MTzXTwd1I6hcCnrI/N1ISKDUKfO2chFW/tQn5l9ZOoFtxUx7GCbCQzg51E4EhwpMucIdLRkGM9ECo5Dorpn0iCQXd2PIV0Yu0oR8U9Wd0O4tS/h8aRdO2TPvuvFC9nveURcfoBJ0hG12gKrpBNVRHFKXoCT2jF+PReDXejPeZNWPMdw7REoyPb4CQoJo=</latexit><latexit sha1_base64="nyilPUxCk3HDkmN9uWTWSjPRMpQ=">AAACF3icbVC7TgJBFJ3FF+Jr1VjZTCQmVmSXCGJHooWFBSYCJiwhs8MAE2YfmblLJBs+xNJWP8LO2Fr6Df6EswsSIZ5kkptzzs09c9xQcAWW9WVkVlbX1jeym7mt7Z3dPXP/oKGCSFJWp4EI5INLFBPcZ3XgINhDKBnxXMGa7vAq0ZsjJhUP/HsYh6ztkb7Pe5wS0FTHPHI8AgNKBL7tOMAeIR4RMemYeatwWSmViiVsF6wUWDMa5fKcyaMZah3z2+kGNPKYD1QQpVq2FUI7JhI4FWyScyLFQkKHpM9aevSJx1Q7TuNP8KlmurgXSP18wCn7dyMmnlJjz9XOJKxa1hLyP60VQa/SjrkfRsB8Oj3UiwSGACdd4C6XjIIY64FQyXVWTAdEEgq6scUroh9ow8Ar6s+k7cxLWR5+22kUC7ZVsO/O89XrWU9ZdIxO0Bmy0QWqohtUQ3VEUYye0Qt6NZ6MN+Pd+JhaM8Zs5xAtwPj8AX86oJc=</latexit><latexit sha1_base64="nyilPUxCk3HDkmN9uWTWSjPRMpQ=">AAACF3icbVC7TgJBFJ3FF+Jr1VjZTCQmVmSXCGJHooWFBSYCJiwhs8MAE2YfmblLJBs+xNJWP8LO2Fr6Df6EswsSIZ5kkptzzs09c9xQcAWW9WVkVlbX1jeym7mt7Z3dPXP/oKGCSFJWp4EI5INLFBPcZ3XgINhDKBnxXMGa7vAq0ZsjJhUP/HsYh6ztkb7Pe5wS0FTHPHI8AgNKBL7tOMAeIR4RMemYeatwWSmViiVsF6wUWDMa5fKcyaMZah3z2+kGNPKYD1QQpVq2FUI7JhI4FWyScyLFQkKHpM9aevSJx1Q7TuNP8KlmurgXSP18wCn7dyMmnlJjz9XOJKxa1hLyP60VQa/SjrkfRsB8Oj3UiwSGACdd4C6XjIIY64FQyXVWTAdEEgq6scUroh9ow8Ar6s+k7cxLWR5+22kUC7ZVsO/O89XrWU9ZdIxO0Bmy0QWqohtUQ3VEUYye0Qt6NZ6MN+Pd+JhaM8Zs5xAtwPj8AX86oJc=</latexit><latexit sha1_base64="nyilPUxCk3HDkmN9uWTWSjPRMpQ=">AAACF3icbVC7TgJBFJ3FF+Jr1VjZTCQmVmSXCGJHooWFBSYCJiwhs8MAE2YfmblLJBs+xNJWP8LO2Fr6Df6EswsSIZ5kkptzzs09c9xQcAWW9WVkVlbX1jeym7mt7Z3dPXP/oKGCSFJWp4EI5INLFBPcZ3XgINhDKBnxXMGa7vAq0ZsjJhUP/HsYh6ztkb7Pe5wS0FTHPHI8AgNKBL7tOMAeIR4RMemYeatwWSmViiVsF6wUWDMa5fKcyaMZah3z2+kGNPKYD1QQpVq2FUI7JhI4FWyScyLFQkKHpM9aevSJx1Q7TuNP8KlmurgXSP18wCn7dyMmnlJjz9XOJKxa1hLyP60VQa/SjrkfRsB8Oj3UiwSGACdd4C6XjIIY64FQyXVWTAdEEgq6scUroh9ow8Ar6s+k7cxLWR5+22kUC7ZVsO/O89XrWU9ZdIxO0Bmy0QWqohtUQ3VEUYye0Qt6NZ6MN+Pd+JhaM8Zs5xAtwPj8AX86oJc=</latexit><latexit sha1_base64="nyilPUxCk3HDkmN9uWTWSjPRMpQ=">AAACF3icbVC7TgJBFJ3FF+Jr1VjZTCQmVmSXCGJHooWFBSYCJiwhs8MAE2YfmblLJBs+xNJWP8LO2Fr6Df6EswsSIZ5kkptzzs09c9xQcAWW9WVkVlbX1jeym7mt7Z3dPXP/oKGCSFJWp4EI5INLFBPcZ3XgINhDKBnxXMGa7vAq0ZsjJhUP/HsYh6ztkb7Pe5wS0FTHPHI8AgNKBL7tOMAeIR4RMemYeatwWSmViiVsF6wUWDMa5fKcyaMZah3z2+kGNPKYD1QQpVq2FUI7JhI4FWyScyLFQkKHpM9aevSJx1Q7TuNP8KlmurgXSP18wCn7dyMmnlJjz9XOJKxa1hLyP60VQa/SjrkfRsB8Oj3UiwSGACdd4C6XjIIY64FQyXVWTAdEEgq6scUroh9ow8Ar6s+k7cxLWR5+22kUC7ZVsO/O89XrWU9ZdIxO0Bmy0QWqohtUQ3VEUYye0Qt6NZ6MN+Pd+JhaM8Zs5xAtwPj8AX86oJc=</latexit>

not satisfied

Ltest
<latexit sha1_base64="PIqGxDfL0K1dZew5v+S8UEsAXJA=">AAACGHicdVC7SgNBFJ2NrxhfUcHGZjAIVmE3mBi7gBYWFhHMA5IQZic3yZDZBzN3xbDmRyxt9SPsxNbOb/AnnDwIRvTAwOWcc7lnjhtKodG2P63E0vLK6lpyPbWxubW9k97dq+ogUhwqPJCBqrtMgxQ+VFCghHqogHmuhJo7uBjrtTtQWgT+LQ5DaHms54uu4AwN1U4fND2Gfc4kvW43Ee4xRtA4aqczdva8mM/n8tTJ2hNQwxgUCnMmQ2Yot9NfzU7AIw985JJp3XDsEFsxUyi4hFGqGWkIGR+wHjTM6DMPdCue5B/RY8N0aDdQ5vlIJ+zPjZh5Wg891zjHafVvbUz+pTUi7BZbsfDDCMHn00PdSFIM6LgM2hEKOMqhGRhXwmSlvM8U42gqW7wie4Ex9L2c+YxpZ17K/0M1l3XsrHNzmildznpKkkNyRE6IQ85IiVyRMqkQTh7IE3kmL9aj9Wq9We9Ta8Ka7eyTBVgf33fyoSE=</latexit><latexit sha1_base64="PIqGxDfL0K1dZew5v+S8UEsAXJA=">AAACGHicdVC7SgNBFJ2NrxhfUcHGZjAIVmE3mBi7gBYWFhHMA5IQZic3yZDZBzN3xbDmRyxt9SPsxNbOb/AnnDwIRvTAwOWcc7lnjhtKodG2P63E0vLK6lpyPbWxubW9k97dq+ogUhwqPJCBqrtMgxQ+VFCghHqogHmuhJo7uBjrtTtQWgT+LQ5DaHms54uu4AwN1U4fND2Gfc4kvW43Ee4xRtA4aqczdva8mM/n8tTJ2hNQwxgUCnMmQ2Yot9NfzU7AIw985JJp3XDsEFsxUyi4hFGqGWkIGR+wHjTM6DMPdCue5B/RY8N0aDdQ5vlIJ+zPjZh5Wg891zjHafVvbUz+pTUi7BZbsfDDCMHn00PdSFIM6LgM2hEKOMqhGRhXwmSlvM8U42gqW7wie4Ex9L2c+YxpZ17K/0M1l3XsrHNzmildznpKkkNyRE6IQ85IiVyRMqkQTh7IE3kmL9aj9Wq9We9Ta8Ka7eyTBVgf33fyoSE=</latexit><latexit sha1_base64="/OsT0ob9MzjzhjE7ZYyghhRDr3M=">AAACGHicbVC7SgNBFJ31GeMrKtjYDAbBKuwGE2MX0MLCIoJ5QBLC7OQmGTL7YOauGNb8iKWtfoSd2Nr5Df6Ek4fBBA8MXM45l3vmuKEUGm37y1paXlldW09sJDe3tnd2U3v7FR1EikOZBzJQNZdpkMKHMgqUUAsVMM+VUHX7lyO9eg9Ki8C/w0EITY91fdERnKGhWqnDhsewx5mkN60GwgPGCBqHrVTazlwUcrlsjjoZewxqGIN8fsakyRSlVuq70Q545IGPXDKt644dYjNmCgWXMEw2Ig0h433WhboZfeaBbsbj/EN6Ypg27QTKPB/pmP27ETNP64HnGucorV7URuR/Wj3CTqEZCz+MEHw+OdSJJMWAjsqgbaGAoxyYgXElTFbKe0wxjqay+SuyGxhDz8uaz4zbmZWyOPy2U8lmHDvj3J6li1fTnhLkiByTU+KQc1Ik16REyoSTR/JMXsir9WS9We/Wx8S6ZE13DsgcrM8fdpyhHg==</latexit><latexit sha1_base64="/OsT0ob9MzjzhjE7ZYyghhRDr3M=">AAACGHicbVC7SgNBFJ31GeMrKtjYDAbBKuwGE2MX0MLCIoJ5QBLC7OQmGTL7YOauGNb8iKWtfoSd2Nr5Df6Ek4fBBA8MXM45l3vmuKEUGm37y1paXlldW09sJDe3tnd2U3v7FR1EikOZBzJQNZdpkMKHMgqUUAsVMM+VUHX7lyO9eg9Ki8C/w0EITY91fdERnKGhWqnDhsewx5mkN60GwgPGCBqHrVTazlwUcrlsjjoZewxqGIN8fsakyRSlVuq70Q545IGPXDKt644dYjNmCgWXMEw2Ig0h433WhboZfeaBbsbj/EN6Ypg27QTKPB/pmP27ETNP64HnGucorV7URuR/Wj3CTqEZCz+MEHw+OdSJJMWAjsqgbaGAoxyYgXElTFbKe0wxjqay+SuyGxhDz8uaz4zbmZWyOPy2U8lmHDvj3J6li1fTnhLkiByTU+KQc1Ik16REyoSTR/JMXsir9WS9We/Wx8S6ZE13DsgcrM8fdpyhHg==</latexit><latexit sha1_base64="/OsT0ob9MzjzhjE7ZYyghhRDr3M=">AAACGHicbVC7SgNBFJ31GeMrKtjYDAbBKuwGE2MX0MLCIoJ5QBLC7OQmGTL7YOauGNb8iKWtfoSd2Nr5Df6Ek4fBBA8MXM45l3vmuKEUGm37y1paXlldW09sJDe3tnd2U3v7FR1EikOZBzJQNZdpkMKHMgqUUAsVMM+VUHX7lyO9eg9Ki8C/w0EITY91fdERnKGhWqnDhsewx5mkN60GwgPGCBqHrVTazlwUcrlsjjoZewxqGIN8fsakyRSlVuq70Q545IGPXDKt644dYjNmCgWXMEw2Ig0h433WhboZfeaBbsbj/EN6Ypg27QTKPB/pmP27ETNP64HnGucorV7URuR/Wj3CTqEZCz+MEHw+OdSJJMWAjsqgbaGAoxyYgXElTFbKe0wxjqay+SuyGxhDz8uaz4zbmZWyOPy2U8lmHDvj3J6li1fTnhLkiByTU+KQc1Ik16REyoSTR/JMXsir9WS9We/Wx8S6ZE13DsgcrM8fdpyhHg==</latexit><latexit sha1_base64="/OsT0ob9MzjzhjE7ZYyghhRDr3M=">AAACGHicbVC7SgNBFJ31GeMrKtjYDAbBKuwGE2MX0MLCIoJ5QBLC7OQmGTL7YOauGNb8iKWtfoSd2Nr5Df6Ek4fBBA8MXM45l3vmuKEUGm37y1paXlldW09sJDe3tnd2U3v7FR1EikOZBzJQNZdpkMKHMgqUUAsVMM+VUHX7lyO9eg9Ki8C/w0EITY91fdERnKGhWqnDhsewx5mkN60GwgPGCBqHrVTazlwUcrlsjjoZewxqGIN8fsakyRSlVuq70Q545IGPXDKt644dYjNmCgWXMEw2Ig0h433WhboZfeaBbsbj/EN6Ypg27QTKPB/pmP27ETNP64HnGucorV7URuR/Wj3CTqEZCz+MEHw+OdSJJMWAjsqgbaGAoxyYgXElTFbKe0wxjqay+SuyGxhDz8uaz4zbmZWyOPy2U8lmHDvj3J6li1fTnhLkiByTU+KQc1Ik16REyoSTR/JMXsir9WS9We/Wx8S6ZE13DsgcrM8fdpyhHg==</latexit>

satisfied

Training Set Test SetValidation Set

�(x)
<latexit sha1_base64="8QZD9GU8gP9WZJ3e+S0+6XJyqHM=">AAACEXicbVDLSsNAFJ34rPXRqEs3g0Wom5CUPncFN66kgn1AE8pkOmmHTh7MTMQS+hUu3epHuBO3foHf4E84aUOxxQMDl3PO5Z45bsSokKb5rW1t7+zu7ecO8odHxycF/fSsK8KYY9LBIQt530WCMBqQjqSSkX7ECfJdRnru9CbVe4+ECxoGD3IWEcdH44B6FCOpqKFesKMJLdk+khPXg0/XQ71oGs1GtVquQsswF4CKUajVVkwRZGgP9R97FOLYJ4HEDAkxsMxIOgnikmJG5nk7FiRCeIrGZKDGAPlEOMki+BxeKWYEvZCrF0i4YP9uJMgXYua7ypkmFJtaSv6nDWLpNZyEBlEsSYCXh7yYQRnCtAU4opxgyWZqQJhTlRXiCeIIS9XV+hU2DpVh4pfVZ1Q7G6XUK9nQtFbtdMuGZRrWfaXYust6yoELcAlKwAJ10AK3oA06AIMYvIBX8KY9a+/ah/a5tG5p2c45WIP29Qu6Up26</latexit><latexit sha1_base64="8QZD9GU8gP9WZJ3e+S0+6XJyqHM=">AAACEXicbVDLSsNAFJ34rPXRqEs3g0Wom5CUPncFN66kgn1AE8pkOmmHTh7MTMQS+hUu3epHuBO3foHf4E84aUOxxQMDl3PO5Z45bsSokKb5rW1t7+zu7ecO8odHxycF/fSsK8KYY9LBIQt530WCMBqQjqSSkX7ECfJdRnru9CbVe4+ECxoGD3IWEcdH44B6FCOpqKFesKMJLdk+khPXg0/XQ71oGs1GtVquQsswF4CKUajVVkwRZGgP9R97FOLYJ4HEDAkxsMxIOgnikmJG5nk7FiRCeIrGZKDGAPlEOMki+BxeKWYEvZCrF0i4YP9uJMgXYua7ypkmFJtaSv6nDWLpNZyEBlEsSYCXh7yYQRnCtAU4opxgyWZqQJhTlRXiCeIIS9XV+hU2DpVh4pfVZ1Q7G6XUK9nQtFbtdMuGZRrWfaXYust6yoELcAlKwAJ10AK3oA06AIMYvIBX8KY9a+/ah/a5tG5p2c45WIP29Qu6Up26</latexit><latexit sha1_base64="8QZD9GU8gP9WZJ3e+S0+6XJyqHM=">AAACEXicbVDLSsNAFJ34rPXRqEs3g0Wom5CUPncFN66kgn1AE8pkOmmHTh7MTMQS+hUu3epHuBO3foHf4E84aUOxxQMDl3PO5Z45bsSokKb5rW1t7+zu7ecO8odHxycF/fSsK8KYY9LBIQt530WCMBqQjqSSkX7ECfJdRnru9CbVe4+ECxoGD3IWEcdH44B6FCOpqKFesKMJLdk+khPXg0/XQ71oGs1GtVquQsswF4CKUajVVkwRZGgP9R97FOLYJ4HEDAkxsMxIOgnikmJG5nk7FiRCeIrGZKDGAPlEOMki+BxeKWYEvZCrF0i4YP9uJMgXYua7ypkmFJtaSv6nDWLpNZyEBlEsSYCXh7yYQRnCtAU4opxgyWZqQJhTlRXiCeIIS9XV+hU2DpVh4pfVZ1Q7G6XUK9nQtFbtdMuGZRrWfaXYust6yoELcAlKwAJ10AK3oA06AIMYvIBX8KY9a+/ah/a5tG5p2c45WIP29Qu6Up26</latexit><latexit sha1_base64="8QZD9GU8gP9WZJ3e+S0+6XJyqHM=">AAACEXicbVDLSsNAFJ34rPXRqEs3g0Wom5CUPncFN66kgn1AE8pkOmmHTh7MTMQS+hUu3epHuBO3foHf4E84aUOxxQMDl3PO5Z45bsSokKb5rW1t7+zu7ecO8odHxycF/fSsK8KYY9LBIQt530WCMBqQjqSSkX7ECfJdRnru9CbVe4+ECxoGD3IWEcdH44B6FCOpqKFesKMJLdk+khPXg0/XQ71oGs1GtVquQsswF4CKUajVVkwRZGgP9R97FOLYJ4HEDAkxsMxIOgnikmJG5nk7FiRCeIrGZKDGAPlEOMki+BxeKWYEvZCrF0i4YP9uJMgXYua7ypkmFJtaSv6nDWLpNZyEBlEsSYCXh7yYQRnCtAU4opxgyWZqQJhTlRXiCeIIS9XV+hU2DpVh4pfVZ1Q7G6XUK9nQtFbtdMuGZRrWfaXYust6yoELcAlKwAJ10AK3oA06AIMYvIBX8KY9a+/ah/a5tG5p2c45WIP29Qu6Up26</latexit><latexit sha1_base64="8QZD9GU8gP9WZJ3e+S0+6XJyqHM=">AAACEXicbVDLSsNAFJ34rPXRqEs3g0Wom5CUPncFN66kgn1AE8pkOmmHTh7MTMQS+hUu3epHuBO3foHf4E84aUOxxQMDl3PO5Z45bsSokKb5rW1t7+zu7ecO8odHxycF/fSsK8KYY9LBIQt530WCMBqQjqSSkX7ECfJdRnru9CbVe4+ECxoGD3IWEcdH44B6FCOpqKFesKMJLdk+khPXg0/XQ71oGs1GtVquQsswF4CKUajVVkwRZGgP9R97FOLYJ4HEDAkxsMxIOgnikmJG5nk7FiRCeIrGZKDGAPlEOMki+BxeKWYEvZCrF0i4YP9uJMgXYua7ypkmFJtaSv6nDWLpNZyEBlEsSYCXh7yYQRnCtAU4opxgyWZqQJhTlRXiCeIIS9XV+hU2DpVh4pfVZ1Q7G6XUK9nQtFbtdMuGZRrWfaXYust6yoELcAlKwAJ10AK3oA06AIMYvIBX8KY9a+/ah/a5tG5p2c45WIP29Qu6Up26</latexit><latexit sha1_base64="8QZD9GU8gP9WZJ3e+S0+6XJyqHM=">AAACEXicbVDLSsNAFJ34rPXRqEs3g0Wom5CUPncFN66kgn1AE8pkOmmHTh7MTMQS+hUu3epHuBO3foHf4E84aUOxxQMDl3PO5Z45bsSokKb5rW1t7+zu7ecO8odHxycF/fSsK8KYY9LBIQt530WCMBqQjqSSkX7ECfJdRnru9CbVe4+ECxoGD3IWEcdH44B6FCOpqKFesKMJLdk+khPXg0/XQ71oGs1GtVquQsswF4CKUajVVkwRZGgP9R97FOLYJ4HEDAkxsMxIOgnikmJG5nk7FiRCeIrGZKDGAPlEOMki+BxeKWYEvZCrF0i4YP9uJMgXYua7ypkmFJtaSv6nDWLpNZyEBlEsSYCXh7yYQRnCtAU4opxgyWZqQJhTlRXiCeIIS9XV+hU2DpVh4pfVZ1Q7G6XUK9nQtFbtdMuGZRrWfaXYust6yoELcAlKwAJ10AK3oA06AIMYvIBX8KY9a+/ah/a5tG5p2c45WIP29Qu6Up26</latexit>

• Data cleaning

• Dimensionality reduction

• Unsupervised metrics

W1
<latexit sha1_base64="rnYXJXDnCxuACE/GCpBEYIZYppI=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCLlxWsK0wHUomzbShmWRIMkIZ+gku3epHuBO3foTf4E+YaUuxxQMXDueey733BDGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCybkY4AUYZSTjqaakcdYEhQFjPSCyU3W7z0RqajgD3oaEz9CI05DipE2ktePkB4HIewN3EGx5NjNRrVarkLXduaARjGo1VZKCSzRHhR/+kOBk4hwjRlSynOdWPspkppiRmaFfqJIjPAEjYhnKEcRUX46P3kGr4wyhKGQpriGc/XvRIoipaZRYJzZiWqzl4n/9bxEhw0/pTxONOF4sShMGNQCZv/DIZUEazY1BGFJza0Qj5FEWJuU1rewkTCGcVQ2z5h0NkKpV5ak6a7S6ZZt17Hd+0qpdbvMKQ8uwCW4Bi6ogxa4A23QARgI8AJewZv1bL1bH9bnwpqzljPnYA3W1y8sDJvY</latexit><latexit sha1_base64="rnYXJXDnCxuACE/GCpBEYIZYppI=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCLlxWsK0wHUomzbShmWRIMkIZ+gku3epHuBO3foTf4E+YaUuxxQMXDueey733BDGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCybkY4AUYZSTjqaakcdYEhQFjPSCyU3W7z0RqajgD3oaEz9CI05DipE2ktePkB4HIewN3EGx5NjNRrVarkLXduaARjGo1VZKCSzRHhR/+kOBk4hwjRlSynOdWPspkppiRmaFfqJIjPAEjYhnKEcRUX46P3kGr4wyhKGQpriGc/XvRIoipaZRYJzZiWqzl4n/9bxEhw0/pTxONOF4sShMGNQCZv/DIZUEazY1BGFJza0Qj5FEWJuU1rewkTCGcVQ2z5h0NkKpV5ak6a7S6ZZt17Hd+0qpdbvMKQ8uwCW4Bi6ogxa4A23QARgI8AJewZv1bL1bH9bnwpqzljPnYA3W1y8sDJvY</latexit><latexit sha1_base64="rnYXJXDnCxuACE/GCpBEYIZYppI=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCLlxWsK0wHUomzbShmWRIMkIZ+gku3epHuBO3foTf4E+YaUuxxQMXDueey733BDGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCybkY4AUYZSTjqaakcdYEhQFjPSCyU3W7z0RqajgD3oaEz9CI05DipE2ktePkB4HIewN3EGx5NjNRrVarkLXduaARjGo1VZKCSzRHhR/+kOBk4hwjRlSynOdWPspkppiRmaFfqJIjPAEjYhnKEcRUX46P3kGr4wyhKGQpriGc/XvRIoipaZRYJzZiWqzl4n/9bxEhw0/pTxONOF4sShMGNQCZv/DIZUEazY1BGFJza0Qj5FEWJuU1rewkTCGcVQ2z5h0NkKpV5ak6a7S6ZZt17Hd+0qpdbvMKQ8uwCW4Bi6ogxa4A23QARgI8AJewZv1bL1bH9bnwpqzljPnYA3W1y8sDJvY</latexit><latexit sha1_base64="rnYXJXDnCxuACE/GCpBEYIZYppI=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCLlxWsK0wHUomzbShmWRIMkIZ+gku3epHuBO3foTf4E+YaUuxxQMXDueey733BDGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCybkY4AUYZSTjqaakcdYEhQFjPSCyU3W7z0RqajgD3oaEz9CI05DipE2ktePkB4HIewN3EGx5NjNRrVarkLXduaARjGo1VZKCSzRHhR/+kOBk4hwjRlSynOdWPspkppiRmaFfqJIjPAEjYhnKEcRUX46P3kGr4wyhKGQpriGc/XvRIoipaZRYJzZiWqzl4n/9bxEhw0/pTxONOF4sShMGNQCZv/DIZUEazY1BGFJza0Qj5FEWJuU1rewkTCGcVQ2z5h0NkKpV5ak6a7S6ZZt17Hd+0qpdbvMKQ8uwCW4Bi6ogxa4A23QARgI8AJewZv1bL1bH9bnwpqzljPnYA3W1y8sDJvY</latexit><latexit sha1_base64="rnYXJXDnCxuACE/GCpBEYIZYppI=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCLlxWsK0wHUomzbShmWRIMkIZ+gku3epHuBO3foTf4E+YaUuxxQMXDueey733BDGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCybkY4AUYZSTjqaakcdYEhQFjPSCyU3W7z0RqajgD3oaEz9CI05DipE2ktePkB4HIewN3EGx5NjNRrVarkLXduaARjGo1VZKCSzRHhR/+kOBk4hwjRlSynOdWPspkppiRmaFfqJIjPAEjYhnKEcRUX46P3kGr4wyhKGQpriGc/XvRIoipaZRYJzZiWqzl4n/9bxEhw0/pTxONOF4sShMGNQCZv/DIZUEazY1BGFJza0Qj5FEWJuU1rewkTCGcVQ2z5h0NkKpV5ak6a7S6ZZt17Hd+0qpdbvMKQ8uwCW4Bi6ogxa4A23QARgI8AJewZv1bL1bH9bnwpqzljPnYA3W1y8sDJvY</latexit><latexit sha1_base64="rnYXJXDnCxuACE/GCpBEYIZYppI=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCLlxWsK0wHUomzbShmWRIMkIZ+gku3epHuBO3foTf4E+YaUuxxQMXDueey733BDGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCybkY4AUYZSTjqaakcdYEhQFjPSCyU3W7z0RqajgD3oaEz9CI05DipE2ktePkB4HIewN3EGx5NjNRrVarkLXduaARjGo1VZKCSzRHhR/+kOBk4hwjRlSynOdWPspkppiRmaFfqJIjPAEjYhnKEcRUX46P3kGr4wyhKGQpriGc/XvRIoipaZRYJzZiWqzl4n/9bxEhw0/pTxONOF4sShMGNQCZv/DIZUEazY1BGFJza0Qj5FEWJuU1rewkTCGcVQ2z5h0NkKpV5ak6a7S6ZZt17Hd+0qpdbvMKQ8uwCW4Bi6ogxa4A23QARgI8AJewZv1bL1bH9bnwpqzljPnYA3W1y8sDJvY</latexit>

W2
<latexit sha1_base64="fEmcCWEKd5sRAMGK4QjgKDUUjsM=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLQ566gC5cVbCukoUymk3boJBNmJkIJ/QSXbvUj3IlbP8Jv8CectKHY4oELh3PP5d57/JhRqSzr2yhsbe/s7hX3SweHR8cn5dOznuSJwKSLOePi0UeSMBqRrqKKkcdYEBT6jPT96U3W7z8RISmPHtQsJl6IxhENKEZKS+4gRGriB7A/dIblimW2mrWaU4O2aS0AtaJRr6+UCsjRGZZ/BiOOk5BECjMkpWtbsfJSJBTFjMxLg0SSGOEpGhNX0wiFRHrp4uQ5vNLKCAZc6IoUXKh/J1IUSjkLfe3MTpSbvUz8r+cmKmh6KY3iRJEILxcFCYOKw+x/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAkd/YxOZyOURjUnLXuVTs8xbcu076uV9m2eUxFcgEtwDWzQAG1wBzqgCzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y8tqZvZ</latexit><latexit sha1_base64="fEmcCWEKd5sRAMGK4QjgKDUUjsM=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLQ566gC5cVbCukoUymk3boJBNmJkIJ/QSXbvUj3IlbP8Jv8CectKHY4oELh3PP5d57/JhRqSzr2yhsbe/s7hX3SweHR8cn5dOznuSJwKSLOePi0UeSMBqRrqKKkcdYEBT6jPT96U3W7z8RISmPHtQsJl6IxhENKEZKS+4gRGriB7A/dIblimW2mrWaU4O2aS0AtaJRr6+UCsjRGZZ/BiOOk5BECjMkpWtbsfJSJBTFjMxLg0SSGOEpGhNX0wiFRHrp4uQ5vNLKCAZc6IoUXKh/J1IUSjkLfe3MTpSbvUz8r+cmKmh6KY3iRJEILxcFCYOKw+x/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAkd/YxOZyOURjUnLXuVTs8xbcu076uV9m2eUxFcgEtwDWzQAG1wBzqgCzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y8tqZvZ</latexit><latexit sha1_base64="fEmcCWEKd5sRAMGK4QjgKDUUjsM=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLQ566gC5cVbCukoUymk3boJBNmJkIJ/QSXbvUj3IlbP8Jv8CectKHY4oELh3PP5d57/JhRqSzr2yhsbe/s7hX3SweHR8cn5dOznuSJwKSLOePi0UeSMBqRrqKKkcdYEBT6jPT96U3W7z8RISmPHtQsJl6IxhENKEZKS+4gRGriB7A/dIblimW2mrWaU4O2aS0AtaJRr6+UCsjRGZZ/BiOOk5BECjMkpWtbsfJSJBTFjMxLg0SSGOEpGhNX0wiFRHrp4uQ5vNLKCAZc6IoUXKh/J1IUSjkLfe3MTpSbvUz8r+cmKmh6KY3iRJEILxcFCYOKw+x/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAkd/YxOZyOURjUnLXuVTs8xbcu076uV9m2eUxFcgEtwDWzQAG1wBzqgCzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y8tqZvZ</latexit><latexit sha1_base64="fEmcCWEKd5sRAMGK4QjgKDUUjsM=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLQ566gC5cVbCukoUymk3boJBNmJkIJ/QSXbvUj3IlbP8Jv8CectKHY4oELh3PP5d57/JhRqSzr2yhsbe/s7hX3SweHR8cn5dOznuSJwKSLOePi0UeSMBqRrqKKkcdYEBT6jPT96U3W7z8RISmPHtQsJl6IxhENKEZKS+4gRGriB7A/dIblimW2mrWaU4O2aS0AtaJRr6+UCsjRGZZ/BiOOk5BECjMkpWtbsfJSJBTFjMxLg0SSGOEpGhNX0wiFRHrp4uQ5vNLKCAZc6IoUXKh/J1IUSjkLfe3MTpSbvUz8r+cmKmh6KY3iRJEILxcFCYOKw+x/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAkd/YxOZyOURjUnLXuVTs8xbcu076uV9m2eUxFcgEtwDWzQAG1wBzqgCzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y8tqZvZ</latexit><latexit sha1_base64="fEmcCWEKd5sRAMGK4QjgKDUUjsM=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLQ566gC5cVbCukoUymk3boJBNmJkIJ/QSXbvUj3IlbP8Jv8CectKHY4oELh3PP5d57/JhRqSzr2yhsbe/s7hX3SweHR8cn5dOznuSJwKSLOePi0UeSMBqRrqKKkcdYEBT6jPT96U3W7z8RISmPHtQsJl6IxhENKEZKS+4gRGriB7A/dIblimW2mrWaU4O2aS0AtaJRr6+UCsjRGZZ/BiOOk5BECjMkpWtbsfJSJBTFjMxLg0SSGOEpGhNX0wiFRHrp4uQ5vNLKCAZc6IoUXKh/J1IUSjkLfe3MTpSbvUz8r+cmKmh6KY3iRJEILxcFCYOKw+x/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAkd/YxOZyOURjUnLXuVTs8xbcu076uV9m2eUxFcgEtwDWzQAG1wBzqgCzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y8tqZvZ</latexit><latexit sha1_base64="fEmcCWEKd5sRAMGK4QjgKDUUjsM=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLQ566gC5cVbCukoUymk3boJBNmJkIJ/QSXbvUj3IlbP8Jv8CectKHY4oELh3PP5d57/JhRqSzr2yhsbe/s7hX3SweHR8cn5dOznuSJwKSLOePi0UeSMBqRrqKKkcdYEBT6jPT96U3W7z8RISmPHtQsJl6IxhENKEZKS+4gRGriB7A/dIblimW2mrWaU4O2aS0AtaJRr6+UCsjRGZZ/BiOOk5BECjMkpWtbsfJSJBTFjMxLg0SSGOEpGhNX0wiFRHrp4uQ5vNLKCAZc6IoUXKh/J1IUSjkLfe3MTpSbvUz8r+cmKmh6KY3iRJEILxcFCYOKw+x/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAkd/YxOZyOURjUnLXuVTs8xbcu076uV9m2eUxFcgEtwDWzQAG1wBzqgCzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y8tqZvZ</latexit>
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<latexit sha1_base64="PfD+djtMlckRvcKXNvXjIvoCxLE="></latexit><latexit sha1_base64="PfD+djtMlckRvcKXNvXjIvoCxLE="></latexit><latexit sha1_base64="PfD+djtMlckRvcKXNvXjIvoCxLE="></latexit><latexit sha1_base64="PfD+djtMlckRvcKXNvXjIvoCxLE="></latexit><latexit sha1_base64="PfD+djtMlckRvcKXNvXjIvoCxLE="></latexit><latexit sha1_base64="PfD+djtMlckRvcKXNvXjIvoCxLE="></latexit>
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Auto-encoders

�
<latexit sha1_base64="hT6iG1EmbyzTuKdVwiGzpm3dEg8=">AAACF3icbVDLSgMxFM3UV62vqrhyEyyCq2Gm9Lkr6MJlBfuAdiiZNDMNTSZDkhHK0A9x6VY/wp24dek3+BOmD4otHghczjk3Jzl+zKjSjvNtZba2d3b3svu5g8Oj45P86VlbiURi0sKCCdn1kSKMRqSlqWakG0uCuM9Ixx/fzvTOE5GKiuhRT2LicRRGNKAYaUMN8hdpf35J6jOEx9O+oiFH00G+4Nj1WrlcLEPXduaAhjGoVFZMASzRHOR/+kOBE04ijRlSquc6sfZSJDXFjExz/USR2ASgkPTMGCFOlJfOk6fw2jBDGAhpTqThnP27kSKu1IT7xsmRHqlNbUb+p/USHdS8lEZxokmEF0FBwqAWcNYFHFJJsGYTMyAsqXkrxCMkEdamsfUUFgpjGPGi+YxpZ6OUamk51N1VO+2i7Tq2+1AqNO6WPWXBJbgCN8AFVdAA96AJWgCDFLyAV/BmPVvv1of1ubBmrOXOOViD9fULb1yhbQ==</latexit><latexit sha1_base64="hT6iG1EmbyzTuKdVwiGzpm3dEg8=">AAACF3icbVDLSgMxFM3UV62vqrhyEyyCq2Gm9Lkr6MJlBfuAdiiZNDMNTSZDkhHK0A9x6VY/wp24dek3+BOmD4otHghczjk3Jzl+zKjSjvNtZba2d3b3svu5g8Oj45P86VlbiURi0sKCCdn1kSKMRqSlqWakG0uCuM9Ixx/fzvTOE5GKiuhRT2LicRRGNKAYaUMN8hdpf35J6jOEx9O+oiFH00G+4Nj1WrlcLEPXduaAhjGoVFZMASzRHOR/+kOBE04ijRlSquc6sfZSJDXFjExz/USR2ASgkPTMGCFOlJfOk6fw2jBDGAhpTqThnP27kSKu1IT7xsmRHqlNbUb+p/USHdS8lEZxokmEF0FBwqAWcNYFHFJJsGYTMyAsqXkrxCMkEdamsfUUFgpjGPGi+YxpZ6OUamk51N1VO+2i7Tq2+1AqNO6WPWXBJbgCN8AFVdAA96AJWgCDFLyAV/BmPVvv1of1ubBmrOXOOViD9fULb1yhbQ==</latexit><latexit sha1_base64="hT6iG1EmbyzTuKdVwiGzpm3dEg8=">AAACF3icbVDLSgMxFM3UV62vqrhyEyyCq2Gm9Lkr6MJlBfuAdiiZNDMNTSZDkhHK0A9x6VY/wp24dek3+BOmD4otHghczjk3Jzl+zKjSjvNtZba2d3b3svu5g8Oj45P86VlbiURi0sKCCdn1kSKMRqSlqWakG0uCuM9Ixx/fzvTOE5GKiuhRT2LicRRGNKAYaUMN8hdpf35J6jOEx9O+oiFH00G+4Nj1WrlcLEPXduaAhjGoVFZMASzRHOR/+kOBE04ijRlSquc6sfZSJDXFjExz/USR2ASgkPTMGCFOlJfOk6fw2jBDGAhpTqThnP27kSKu1IT7xsmRHqlNbUb+p/USHdS8lEZxokmEF0FBwqAWcNYFHFJJsGYTMyAsqXkrxCMkEdamsfUUFgpjGPGi+YxpZ6OUamk51N1VO+2i7Tq2+1AqNO6WPWXBJbgCN8AFVdAA96AJWgCDFLyAV/BmPVvv1of1ubBmrOXOOViD9fULb1yhbQ==</latexit><latexit sha1_base64="hT6iG1EmbyzTuKdVwiGzpm3dEg8=">AAACF3icbVDLSgMxFM3UV62vqrhyEyyCq2Gm9Lkr6MJlBfuAdiiZNDMNTSZDkhHK0A9x6VY/wp24dek3+BOmD4otHghczjk3Jzl+zKjSjvNtZba2d3b3svu5g8Oj45P86VlbiURi0sKCCdn1kSKMRqSlqWakG0uCuM9Ixx/fzvTOE5GKiuhRT2LicRRGNKAYaUMN8hdpf35J6jOEx9O+oiFH00G+4Nj1WrlcLEPXduaAhjGoVFZMASzRHOR/+kOBE04ijRlSquc6sfZSJDXFjExz/USR2ASgkPTMGCFOlJfOk6fw2jBDGAhpTqThnP27kSKu1IT7xsmRHqlNbUb+p/USHdS8lEZxokmEF0FBwqAWcNYFHFJJsGYTMyAsqXkrxCMkEdamsfUUFgpjGPGi+YxpZ6OUamk51N1VO+2i7Tq2+1AqNO6WPWXBJbgCN8AFVdAA96AJWgCDFLyAV/BmPVvv1of1ubBmrOXOOViD9fULb1yhbQ==</latexit><latexit sha1_base64="hT6iG1EmbyzTuKdVwiGzpm3dEg8=">AAACF3icbVDLSgMxFM3UV62vqrhyEyyCq2Gm9Lkr6MJlBfuAdiiZNDMNTSZDkhHK0A9x6VY/wp24dek3+BOmD4otHghczjk3Jzl+zKjSjvNtZba2d3b3svu5g8Oj45P86VlbiURi0sKCCdn1kSKMRqSlqWakG0uCuM9Ixx/fzvTOE5GKiuhRT2LicRRGNKAYaUMN8hdpf35J6jOEx9O+oiFH00G+4Nj1WrlcLEPXduaAhjGoVFZMASzRHOR/+kOBE04ijRlSquc6sfZSJDXFjExz/USR2ASgkPTMGCFOlJfOk6fw2jBDGAhpTqThnP27kSKu1IT7xsmRHqlNbUb+p/USHdS8lEZxokmEF0FBwqAWcNYFHFJJsGYTMyAsqXkrxCMkEdamsfUUFgpjGPGi+YxpZ6OUamk51N1VO+2i7Tq2+1AqNO6WPWXBJbgCN8AFVdAA96AJWgCDFLyAV/BmPVvv1of1ubBmrOXOOViD9fULb1yhbQ==</latexit><latexit sha1_base64="hT6iG1EmbyzTuKdVwiGzpm3dEg8=">AAACF3icbVDLSgMxFM3UV62vqrhyEyyCq2Gm9Lkr6MJlBfuAdiiZNDMNTSZDkhHK0A9x6VY/wp24dek3+BOmD4otHghczjk3Jzl+zKjSjvNtZba2d3b3svu5g8Oj45P86VlbiURi0sKCCdn1kSKMRqSlqWakG0uCuM9Ixx/fzvTOE5GKiuhRT2LicRRGNKAYaUMN8hdpf35J6jOEx9O+oiFH00G+4Nj1WrlcLEPXduaAhjGoVFZMASzRHOR/+kOBE04ijRlSquc6sfZSJDXFjExz/USR2ASgkPTMGCFOlJfOk6fw2jBDGAhpTqThnP27kSKu1IT7xsmRHqlNbUb+p/USHdS8lEZxokmEF0FBwqAWcNYFHFJJsGYTMyAsqXkrxCMkEdamsfUUFgpjGPGi+YxpZ6OUamk51N1VO+2i7Tq2+1AqNO6WPWXBJbgCN8AFVdAA96AJWgCDFLyAV/BmPVvv1of1ubBmrOXOOViD9fULb1yhbQ==</latexit>

W1
<latexit sha1_base64="ZzIRzY8yQ0ceJOWvxesOUOy8kzs=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwbbCdCiZNNOGZpIhyQhl6Ce4dKsf4U7c+hF+gz9hpi3FFg9cOJx7LvfeE8SMKu0431Zua3tndy+/Xzg4PDo+KZ6edZVIJCYdLJiQjwFShFFOOppqRh5jSVAUMNILJjdZv/dEpKKCP+hpTPwIjTgNKUbaSF4/QnochLA3cAfFkmM3G9VquQpd25kDGsWgVlspJbBEe1D86Q8FTiLCNWZIKc91Yu2nSGqKGZkV+okiMcITNCKeoRxFRPnp/OQZvDLKEIZCmuIaztW/EymKlJpGgXFmJ6rNXib+1/MSHTb8lPI40YTjxaIwYVALmP0Ph1QSrNnUEIQlNbdCPEYSYW1SWt/CRsIYxlHZPGPS2QilXlmSprtKp1u2Xcd27yul1t0ypzy4AJfgGrigDlrgFrRBB2AgwAt4BW/Ws/VufVifC2vOWs6cgzVYX78vDpvi</latexit><latexit sha1_base64="ZzIRzY8yQ0ceJOWvxesOUOy8kzs=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwbbCdCiZNNOGZpIhyQhl6Ce4dKsf4U7c+hF+gz9hpi3FFg9cOJx7LvfeE8SMKu0431Zua3tndy+/Xzg4PDo+KZ6edZVIJCYdLJiQjwFShFFOOppqRh5jSVAUMNILJjdZv/dEpKKCP+hpTPwIjTgNKUbaSF4/QnochLA3cAfFkmM3G9VquQpd25kDGsWgVlspJbBEe1D86Q8FTiLCNWZIKc91Yu2nSGqKGZkV+okiMcITNCKeoRxFRPnp/OQZvDLKEIZCmuIaztW/EymKlJpGgXFmJ6rNXib+1/MSHTb8lPI40YTjxaIwYVALmP0Ph1QSrNnUEIQlNbdCPEYSYW1SWt/CRsIYxlHZPGPS2QilXlmSprtKp1u2Xcd27yul1t0ypzy4AJfgGrigDlrgFrRBB2AgwAt4BW/Ws/VufVifC2vOWs6cgzVYX78vDpvi</latexit><latexit sha1_base64="ZzIRzY8yQ0ceJOWvxesOUOy8kzs=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwbbCdCiZNNOGZpIhyQhl6Ce4dKsf4U7c+hF+gz9hpi3FFg9cOJx7LvfeE8SMKu0431Zua3tndy+/Xzg4PDo+KZ6edZVIJCYdLJiQjwFShFFOOppqRh5jSVAUMNILJjdZv/dEpKKCP+hpTPwIjTgNKUbaSF4/QnochLA3cAfFkmM3G9VquQpd25kDGsWgVlspJbBEe1D86Q8FTiLCNWZIKc91Yu2nSGqKGZkV+okiMcITNCKeoRxFRPnp/OQZvDLKEIZCmuIaztW/EymKlJpGgXFmJ6rNXib+1/MSHTb8lPI40YTjxaIwYVALmP0Ph1QSrNnUEIQlNbdCPEYSYW1SWt/CRsIYxlHZPGPS2QilXlmSprtKp1u2Xcd27yul1t0ypzy4AJfgGrigDlrgFrRBB2AgwAt4BW/Ws/VufVifC2vOWs6cgzVYX78vDpvi</latexit><latexit sha1_base64="ZzIRzY8yQ0ceJOWvxesOUOy8kzs=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwbbCdCiZNNOGZpIhyQhl6Ce4dKsf4U7c+hF+gz9hpi3FFg9cOJx7LvfeE8SMKu0431Zua3tndy+/Xzg4PDo+KZ6edZVIJCYdLJiQjwFShFFOOppqRh5jSVAUMNILJjdZv/dEpKKCP+hpTPwIjTgNKUbaSF4/QnochLA3cAfFkmM3G9VquQpd25kDGsWgVlspJbBEe1D86Q8FTiLCNWZIKc91Yu2nSGqKGZkV+okiMcITNCKeoRxFRPnp/OQZvDLKEIZCmuIaztW/EymKlJpGgXFmJ6rNXib+1/MSHTb8lPI40YTjxaIwYVALmP0Ph1QSrNnUEIQlNbdCPEYSYW1SWt/CRsIYxlHZPGPS2QilXlmSprtKp1u2Xcd27yul1t0ypzy4AJfgGrigDlrgFrRBB2AgwAt4BW/Ws/VufVifC2vOWs6cgzVYX78vDpvi</latexit><latexit sha1_base64="ZzIRzY8yQ0ceJOWvxesOUOy8kzs=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwbbCdCiZNNOGZpIhyQhl6Ce4dKsf4U7c+hF+gz9hpi3FFg9cOJx7LvfeE8SMKu0431Zua3tndy+/Xzg4PDo+KZ6edZVIJCYdLJiQjwFShFFOOppqRh5jSVAUMNILJjdZv/dEpKKCP+hpTPwIjTgNKUbaSF4/QnochLA3cAfFkmM3G9VquQpd25kDGsWgVlspJbBEe1D86Q8FTiLCNWZIKc91Yu2nSGqKGZkV+okiMcITNCKeoRxFRPnp/OQZvDLKEIZCmuIaztW/EymKlJpGgXFmJ6rNXib+1/MSHTb8lPI40YTjxaIwYVALmP0Ph1QSrNnUEIQlNbdCPEYSYW1SWt/CRsIYxlHZPGPS2QilXlmSprtKp1u2Xcd27yul1t0ypzy4AJfgGrigDlrgFrRBB2AgwAt4BW/Ws/VufVifC2vOWs6cgzVYX78vDpvi</latexit><latexit sha1_base64="ZzIRzY8yQ0ceJOWvxesOUOy8kzs=">AAACC3icbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwbbCdCiZNNOGZpIhyQhl6Ce4dKsf4U7c+hF+gz9hpi3FFg9cOJx7LvfeE8SMKu0431Zua3tndy+/Xzg4PDo+KZ6edZVIJCYdLJiQjwFShFFOOppqRh5jSVAUMNILJjdZv/dEpKKCP+hpTPwIjTgNKUbaSF4/QnochLA3cAfFkmM3G9VquQpd25kDGsWgVlspJbBEe1D86Q8FTiLCNWZIKc91Yu2nSGqKGZkV+okiMcITNCKeoRxFRPnp/OQZvDLKEIZCmuIaztW/EymKlJpGgXFmJ6rNXib+1/MSHTb8lPI40YTjxaIwYVALmP0Ph1QSrNnUEIQlNbdCPEYSYW1SWt/CRsIYxlHZPGPS2QilXlmSprtKp1u2Xcd27yul1t0ypzy4AJfgGrigDlrgFrRBB2AgwAt4BW/Ws/VufVifC2vOWs6cgzVYX78vDpvi</latexit>

v1
<latexit sha1_base64="z5fuUBP9PWxu6Atlin7SEF7usBo=">AAACA3icbVDLSgMxFM34rPVVdekmWARXw0zpc1dw40oq2ge0Q8mk6TQ0yQxJplCGLl261Y9wJ279EL/BnzBth2KLBy5czjmXe+/xI0aVdpxva2t7Z3dvP3OQPTw6PjnNnZ23VBhLTJo4ZKHs+EgRRgVpaqoZ6USSIO4z0vbHt3O9PSFS0VA86WlEPI4CQYcUI22ox0nf7efyjl2rlkqFEnRtZwFoGINyecXkQYpGP/fTG4Q45kRozJBSXdeJtJcgqSlmZJbtxYpECI9RQLqmFYgT5SWLU2fw2jADOAylKaHhgv07kSCu1JT7xsmRHqlNbU7+p3VjPax6CRVRrInAy0XDmEEdwvnfcEAlwZpNTYOwpOZWiEdIIqxNOutbWBAaw4gXzDMmnY1QKsW0qbmrdFoF23Vs96GYr9+nOWXAJbgCN8AFFVAHd6ABmgCDALyAV/BmPVvv1of1ubRuWenMBViD9fULasyYww==</latexit><latexit sha1_base64="z5fuUBP9PWxu6Atlin7SEF7usBo=">AAACA3icbVDLSgMxFM34rPVVdekmWARXw0zpc1dw40oq2ge0Q8mk6TQ0yQxJplCGLl261Y9wJ279EL/BnzBth2KLBy5czjmXe+/xI0aVdpxva2t7Z3dvP3OQPTw6PjnNnZ23VBhLTJo4ZKHs+EgRRgVpaqoZ6USSIO4z0vbHt3O9PSFS0VA86WlEPI4CQYcUI22ox0nf7efyjl2rlkqFEnRtZwFoGINyecXkQYpGP/fTG4Q45kRozJBSXdeJtJcgqSlmZJbtxYpECI9RQLqmFYgT5SWLU2fw2jADOAylKaHhgv07kSCu1JT7xsmRHqlNbU7+p3VjPax6CRVRrInAy0XDmEEdwvnfcEAlwZpNTYOwpOZWiEdIIqxNOutbWBAaw4gXzDMmnY1QKsW0qbmrdFoF23Vs96GYr9+nOWXAJbgCN8AFFVAHd6ABmgCDALyAV/BmPVvv1of1ubRuWenMBViD9fULasyYww==</latexit><latexit sha1_base64="z5fuUBP9PWxu6Atlin7SEF7usBo=">AAACA3icbVDLSgMxFM34rPVVdekmWARXw0zpc1dw40oq2ge0Q8mk6TQ0yQxJplCGLl261Y9wJ279EL/BnzBth2KLBy5czjmXe+/xI0aVdpxva2t7Z3dvP3OQPTw6PjnNnZ23VBhLTJo4ZKHs+EgRRgVpaqoZ6USSIO4z0vbHt3O9PSFS0VA86WlEPI4CQYcUI22ox0nf7efyjl2rlkqFEnRtZwFoGINyecXkQYpGP/fTG4Q45kRozJBSXdeJtJcgqSlmZJbtxYpECI9RQLqmFYgT5SWLU2fw2jADOAylKaHhgv07kSCu1JT7xsmRHqlNbU7+p3VjPax6CRVRrInAy0XDmEEdwvnfcEAlwZpNTYOwpOZWiEdIIqxNOutbWBAaw4gXzDMmnY1QKsW0qbmrdFoF23Vs96GYr9+nOWXAJbgCN8AFFVAHd6ABmgCDALyAV/BmPVvv1of1ubRuWenMBViD9fULasyYww==</latexit><latexit sha1_base64="z5fuUBP9PWxu6Atlin7SEF7usBo=">AAACA3icbVDLSgMxFM34rPVVdekmWARXw0zpc1dw40oq2ge0Q8mk6TQ0yQxJplCGLl261Y9wJ279EL/BnzBth2KLBy5czjmXe+/xI0aVdpxva2t7Z3dvP3OQPTw6PjnNnZ23VBhLTJo4ZKHs+EgRRgVpaqoZ6USSIO4z0vbHt3O9PSFS0VA86WlEPI4CQYcUI22ox0nf7efyjl2rlkqFEnRtZwFoGINyecXkQYpGP/fTG4Q45kRozJBSXdeJtJcgqSlmZJbtxYpECI9RQLqmFYgT5SWLU2fw2jADOAylKaHhgv07kSCu1JT7xsmRHqlNbU7+p3VjPax6CRVRrInAy0XDmEEdwvnfcEAlwZpNTYOwpOZWiEdIIqxNOutbWBAaw4gXzDMmnY1QKsW0qbmrdFoF23Vs96GYr9+nOWXAJbgCN8AFFVAHd6ABmgCDALyAV/BmPVvv1of1ubRuWenMBViD9fULasyYww==</latexit><latexit sha1_base64="z5fuUBP9PWxu6Atlin7SEF7usBo=">AAACA3icbVDLSgMxFM34rPVVdekmWARXw0zpc1dw40oq2ge0Q8mk6TQ0yQxJplCGLl261Y9wJ279EL/BnzBth2KLBy5czjmXe+/xI0aVdpxva2t7Z3dvP3OQPTw6PjnNnZ23VBhLTJo4ZKHs+EgRRgVpaqoZ6USSIO4z0vbHt3O9PSFS0VA86WlEPI4CQYcUI22ox0nf7efyjl2rlkqFEnRtZwFoGINyecXkQYpGP/fTG4Q45kRozJBSXdeJtJcgqSlmZJbtxYpECI9RQLqmFYgT5SWLU2fw2jADOAylKaHhgv07kSCu1JT7xsmRHqlNbU7+p3VjPax6CRVRrInAy0XDmEEdwvnfcEAlwZpNTYOwpOZWiEdIIqxNOutbWBAaw4gXzDMmnY1QKsW0qbmrdFoF23Vs96GYr9+nOWXAJbgCN8AFFVAHd6ABmgCDALyAV/BmPVvv1of1ubRuWenMBViD9fULasyYww==</latexit><latexit sha1_base64="z5fuUBP9PWxu6Atlin7SEF7usBo=">AAACA3icbVDLSgMxFM34rPVVdekmWARXw0zpc1dw40oq2ge0Q8mk6TQ0yQxJplCGLl261Y9wJ279EL/BnzBth2KLBy5czjmXe+/xI0aVdpxva2t7Z3dvP3OQPTw6PjnNnZ23VBhLTJo4ZKHs+EgRRgVpaqoZ6USSIO4z0vbHt3O9PSFS0VA86WlEPI4CQYcUI22ox0nf7efyjl2rlkqFEnRtZwFoGINyecXkQYpGP/fTG4Q45kRozJBSXdeJtJcgqSlmZJbtxYpECI9RQLqmFYgT5SWLU2fw2jADOAylKaHhgv07kSCu1JT7xsmRHqlNbU7+p3VjPax6CRVRrInAy0XDmEEdwvnfcEAlwZpNTYOwpOZWiEdIIqxNOutbWBAaw4gXzDMmnY1QKsW0qbmrdFoF23Vs96GYr9+nOWXAJbgCN8AFFVAHd6ABmgCDALyAV/BmPVvv1of1ubRuWenMBViD9fULasyYww==</latexit>

v2
<latexit sha1_base64="XK0vjF1wzTPomXbZ5jiA2NqgoyI=">AAACA3icbVDLSsNAFJ34rPVVdelmsAiuQhL63BXcuJKK9gFtKJPpJB06k4SZSaGELl261Y9wJ279EL/Bn3DahmKLBy5czjmXe+/xYkalsqxvY2t7Z3dvP3eQPzw6PjktnJ23ZZQITFo4YpHoekgSRkPSUlQx0o0FQdxjpOONb+d6Z0KEpFH4pKYxcTkKQupTjJSmHicDZ1AoWma9Vi47ZWib1gJQMxqVyoopggzNQeGnP4xwwkmoMENS9mwrVm6KhKKYkVm+n0gSIzxGAenpNkScSDddnDqD15oZQj8SukIFF+zfiRRxKafc006O1EhuanPyP62XKL/mpjSME0VCvFzkJwyqCM7/hkMqCFZsqhuEBdW3QjxCAmGl01nfwoJIG0bc0c/odDZCqZaypm6v0mk7pm2Z9kOp2LjPcsqBS3AFboANqqAB7kATtAAGAXgBr+DNeDbejQ/jc2ndMrKZC7AG4+sXbGmYxA==</latexit><latexit sha1_base64="XK0vjF1wzTPomXbZ5jiA2NqgoyI=">AAACA3icbVDLSsNAFJ34rPVVdelmsAiuQhL63BXcuJKK9gFtKJPpJB06k4SZSaGELl261Y9wJ279EL/Bn3DahmKLBy5czjmXe+/xYkalsqxvY2t7Z3dvP3eQPzw6PjktnJ23ZZQITFo4YpHoekgSRkPSUlQx0o0FQdxjpOONb+d6Z0KEpFH4pKYxcTkKQupTjJSmHicDZ1AoWma9Vi47ZWib1gJQMxqVyoopggzNQeGnP4xwwkmoMENS9mwrVm6KhKKYkVm+n0gSIzxGAenpNkScSDddnDqD15oZQj8SukIFF+zfiRRxKafc006O1EhuanPyP62XKL/mpjSME0VCvFzkJwyqCM7/hkMqCFZsqhuEBdW3QjxCAmGl01nfwoJIG0bc0c/odDZCqZaypm6v0mk7pm2Z9kOp2LjPcsqBS3AFboANqqAB7kATtAAGAXgBr+DNeDbejQ/jc2ndMrKZC7AG4+sXbGmYxA==</latexit><latexit sha1_base64="XK0vjF1wzTPomXbZ5jiA2NqgoyI=">AAACA3icbVDLSsNAFJ34rPVVdelmsAiuQhL63BXcuJKK9gFtKJPpJB06k4SZSaGELl261Y9wJ279EL/Bn3DahmKLBy5czjmXe+/xYkalsqxvY2t7Z3dvP3eQPzw6PjktnJ23ZZQITFo4YpHoekgSRkPSUlQx0o0FQdxjpOONb+d6Z0KEpFH4pKYxcTkKQupTjJSmHicDZ1AoWma9Vi47ZWib1gJQMxqVyoopggzNQeGnP4xwwkmoMENS9mwrVm6KhKKYkVm+n0gSIzxGAenpNkScSDddnDqD15oZQj8SukIFF+zfiRRxKafc006O1EhuanPyP62XKL/mpjSME0VCvFzkJwyqCM7/hkMqCFZsqhuEBdW3QjxCAmGl01nfwoJIG0bc0c/odDZCqZaypm6v0mk7pm2Z9kOp2LjPcsqBS3AFboANqqAB7kATtAAGAXgBr+DNeDbejQ/jc2ndMrKZC7AG4+sXbGmYxA==</latexit><latexit sha1_base64="XK0vjF1wzTPomXbZ5jiA2NqgoyI=">AAACA3icbVDLSsNAFJ34rPVVdelmsAiuQhL63BXcuJKK9gFtKJPpJB06k4SZSaGELl261Y9wJ279EL/Bn3DahmKLBy5czjmXe+/xYkalsqxvY2t7Z3dvP3eQPzw6PjktnJ23ZZQITFo4YpHoekgSRkPSUlQx0o0FQdxjpOONb+d6Z0KEpFH4pKYxcTkKQupTjJSmHicDZ1AoWma9Vi47ZWib1gJQMxqVyoopggzNQeGnP4xwwkmoMENS9mwrVm6KhKKYkVm+n0gSIzxGAenpNkScSDddnDqD15oZQj8SukIFF+zfiRRxKafc006O1EhuanPyP62XKL/mpjSME0VCvFzkJwyqCM7/hkMqCFZsqhuEBdW3QjxCAmGl01nfwoJIG0bc0c/odDZCqZaypm6v0mk7pm2Z9kOp2LjPcsqBS3AFboANqqAB7kATtAAGAXgBr+DNeDbejQ/jc2ndMrKZC7AG4+sXbGmYxA==</latexit><latexit sha1_base64="XK0vjF1wzTPomXbZ5jiA2NqgoyI=">AAACA3icbVDLSsNAFJ34rPVVdelmsAiuQhL63BXcuJKK9gFtKJPpJB06k4SZSaGELl261Y9wJ279EL/Bn3DahmKLBy5czjmXe+/xYkalsqxvY2t7Z3dvP3eQPzw6PjktnJ23ZZQITFo4YpHoekgSRkPSUlQx0o0FQdxjpOONb+d6Z0KEpFH4pKYxcTkKQupTjJSmHicDZ1AoWma9Vi47ZWib1gJQMxqVyoopggzNQeGnP4xwwkmoMENS9mwrVm6KhKKYkVm+n0gSIzxGAenpNkScSDddnDqD15oZQj8SukIFF+zfiRRxKafc006O1EhuanPyP62XKL/mpjSME0VCvFzkJwyqCM7/hkMqCFZsqhuEBdW3QjxCAmGl01nfwoJIG0bc0c/odDZCqZaypm6v0mk7pm2Z9kOp2LjPcsqBS3AFboANqqAB7kATtAAGAXgBr+DNeDbejQ/jc2ndMrKZC7AG4+sXbGmYxA==</latexit><latexit sha1_base64="XK0vjF1wzTPomXbZ5jiA2NqgoyI=">AAACA3icbVDLSsNAFJ34rPVVdelmsAiuQhL63BXcuJKK9gFtKJPpJB06k4SZSaGELl261Y9wJ279EL/Bn3DahmKLBy5czjmXe+/xYkalsqxvY2t7Z3dvP3eQPzw6PjktnJ23ZZQITFo4YpHoekgSRkPSUlQx0o0FQdxjpOONb+d6Z0KEpFH4pKYxcTkKQupTjJSmHicDZ1AoWma9Vi47ZWib1gJQMxqVyoopggzNQeGnP4xwwkmoMENS9mwrVm6KhKKYkVm+n0gSIzxGAenpNkScSDddnDqD15oZQj8SukIFF+zfiRRxKafc006O1EhuanPyP62XKL/mpjSME0VCvFzkJwyqCM7/hkMqCFZsqhuEBdW3QjxCAmGl01nfwoJIG0bc0c/odDZCqZaypm6v0mk7pm2Z9kOp2LjPcsqBS3AFboANqqAB7kATtAAGAXgBr+DNeDbejQ/jc2ndMrKZC7AG4+sXbGmYxA==</latexit>

W2
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x3
<latexit sha1_base64="AvfDOkMbdvzTGViELwhJA8ruDzw=">AAACA3icbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUtA9oQ5lMJ+nQmSTMTMQSunTpVj/Cnbj1Q/wGf8JpG4otHrhwOedc7r3HjRiVyrK+jczG5tb2TnY3t7d/cHiUPz5pyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdX8/0ziMRkobBg5pExOHID6hHMVKaun8aXA3yBcus18rlYhnapjUH1IxGpbJkCiBFc5D/6Q9DHHMSKMyQlD3bipSTIKEoZmSa68eSRAiPkU96ug0QJ9JJ5qdO4YVmhtALha5AwTn7dyJBXMoJd7WTIzWS69qM/E/rxcqrOQkNoliRAC8WeTGDKoSzv+GQCoIVm+gGYUH1rRCPkEBY6XRWtzA/1IYRL+pndDproVRLaVO3l+m0i6ZtmfZdqdC4TXPKgjNwDi6BDaqgAW5AE7QABj54Aa/gzXg23o0P43NhzRjpzClYgfH1C3FEmMc=</latexit><latexit sha1_base64="AvfDOkMbdvzTGViELwhJA8ruDzw=">AAACA3icbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUtA9oQ5lMJ+nQmSTMTMQSunTpVj/Cnbj1Q/wGf8JpG4otHrhwOedc7r3HjRiVyrK+jczG5tb2TnY3t7d/cHiUPz5pyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdX8/0ziMRkobBg5pExOHID6hHMVKaun8aXA3yBcus18rlYhnapjUH1IxGpbJkCiBFc5D/6Q9DHHMSKMyQlD3bipSTIKEoZmSa68eSRAiPkU96ug0QJ9JJ5qdO4YVmhtALha5AwTn7dyJBXMoJd7WTIzWS69qM/E/rxcqrOQkNoliRAC8WeTGDKoSzv+GQCoIVm+gGYUH1rRCPkEBY6XRWtzA/1IYRL+pndDproVRLaVO3l+m0i6ZtmfZdqdC4TXPKgjNwDi6BDaqgAW5AE7QABj54Aa/gzXg23o0P43NhzRjpzClYgfH1C3FEmMc=</latexit><latexit sha1_base64="AvfDOkMbdvzTGViELwhJA8ruDzw=">AAACA3icbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUtA9oQ5lMJ+nQmSTMTMQSunTpVj/Cnbj1Q/wGf8JpG4otHrhwOedc7r3HjRiVyrK+jczG5tb2TnY3t7d/cHiUPz5pyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdX8/0ziMRkobBg5pExOHID6hHMVKaun8aXA3yBcus18rlYhnapjUH1IxGpbJkCiBFc5D/6Q9DHHMSKMyQlD3bipSTIKEoZmSa68eSRAiPkU96ug0QJ9JJ5qdO4YVmhtALha5AwTn7dyJBXMoJd7WTIzWS69qM/E/rxcqrOQkNoliRAC8WeTGDKoSzv+GQCoIVm+gGYUH1rRCPkEBY6XRWtzA/1IYRL+pndDproVRLaVO3l+m0i6ZtmfZdqdC4TXPKgjNwDi6BDaqgAW5AE7QABj54Aa/gzXg23o0P43NhzRjpzClYgfH1C3FEmMc=</latexit><latexit sha1_base64="AvfDOkMbdvzTGViELwhJA8ruDzw=">AAACA3icbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUtA9oQ5lMJ+nQmSTMTMQSunTpVj/Cnbj1Q/wGf8JpG4otHrhwOedc7r3HjRiVyrK+jczG5tb2TnY3t7d/cHiUPz5pyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdX8/0ziMRkobBg5pExOHID6hHMVKaun8aXA3yBcus18rlYhnapjUH1IxGpbJkCiBFc5D/6Q9DHHMSKMyQlD3bipSTIKEoZmSa68eSRAiPkU96ug0QJ9JJ5qdO4YVmhtALha5AwTn7dyJBXMoJd7WTIzWS69qM/E/rxcqrOQkNoliRAC8WeTGDKoSzv+GQCoIVm+gGYUH1rRCPkEBY6XRWtzA/1IYRL+pndDproVRLaVO3l+m0i6ZtmfZdqdC4TXPKgjNwDi6BDaqgAW5AE7QABj54Aa/gzXg23o0P43NhzRjpzClYgfH1C3FEmMc=</latexit><latexit sha1_base64="AvfDOkMbdvzTGViELwhJA8ruDzw=">AAACA3icbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUtA9oQ5lMJ+nQmSTMTMQSunTpVj/Cnbj1Q/wGf8JpG4otHrhwOedc7r3HjRiVyrK+jczG5tb2TnY3t7d/cHiUPz5pyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdX8/0ziMRkobBg5pExOHID6hHMVKaun8aXA3yBcus18rlYhnapjUH1IxGpbJkCiBFc5D/6Q9DHHMSKMyQlD3bipSTIKEoZmSa68eSRAiPkU96ug0QJ9JJ5qdO4YVmhtALha5AwTn7dyJBXMoJd7WTIzWS69qM/E/rxcqrOQkNoliRAC8WeTGDKoSzv+GQCoIVm+gGYUH1rRCPkEBY6XRWtzA/1IYRL+pndDproVRLaVO3l+m0i6ZtmfZdqdC4TXPKgjNwDi6BDaqgAW5AE7QABj54Aa/gzXg23o0P43NhzRjpzClYgfH1C3FEmMc=</latexit><latexit sha1_base64="AvfDOkMbdvzTGViELwhJA8ruDzw=">AAACA3icbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUtA9oQ5lMJ+nQmSTMTMQSunTpVj/Cnbj1Q/wGf8JpG4otHrhwOedc7r3HjRiVyrK+jczG5tb2TnY3t7d/cHiUPz5pyzAWmLRwyELRdZEkjAakpahipBsJgrjLSMcdX8/0ziMRkobBg5pExOHID6hHMVKaun8aXA3yBcus18rlYhnapjUH1IxGpbJkCiBFc5D/6Q9DHHMSKMyQlD3bipSTIKEoZmSa68eSRAiPkU96ug0QJ9JJ5qdO4YVmhtALha5AwTn7dyJBXMoJd7WTIzWS69qM/E/rxcqrOQkNoliRAC8WeTGDKoSzv+GQCoIVm+gGYUH1rRCPkEBY6XRWtzA/1IYRL+pndDproVRLaVO3l+m0i6ZtmfZdqdC4TXPKgjNwDi6BDaqgAW5AE7QABj54Aa/gzXg23o0P43NhzRjpzClYgfH1C3FEmMc=</latexit>

ŷ1
<latexit sha1_base64="MR9zResGXbwIZ62Jh0fjtFT5obg=">AAACCHicbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwdZCO5RMmumEZpIhyQjD0B9w6VY/wp249S/8Bn/C9EGxxQMXLuecy733+DGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCyZkz0eKMMpJR1PNSC+WBEU+I4/+5GamPz4RqajgDzqNiRehMacBxUgbqjcIkYbp0B0WS47dbFSr5Sp0bWcOaBiDWm3FlMAS7WHxZzASOIkI15ghpfquE2svQ1JTzMi0MEgUiRGeoDHpm5ajiCgvm987hVeGGcFASFNcwzn7dyJDkVJp5BtnhHSoNrUZ+Z/WT3TQ8DLK40QTjheLgoRBLeDseTiikmDNUtMgLKm5FeIQSYS1iWh9CxsLYwijsnnGpLMRSr2ybJruKp1u2XYd272vlFp3y5zy4AJcgmvggjpogVvQBh2AAQMv4BW8Wc/Wu/VhfS6sOWs5cw7WYH39AvltmrE=</latexit><latexit sha1_base64="MR9zResGXbwIZ62Jh0fjtFT5obg=">AAACCHicbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwdZCO5RMmumEZpIhyQjD0B9w6VY/wp249S/8Bn/C9EGxxQMXLuecy733+DGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCyZkz0eKMMpJR1PNSC+WBEU+I4/+5GamPz4RqajgDzqNiRehMacBxUgbqjcIkYbp0B0WS47dbFSr5Sp0bWcOaBiDWm3FlMAS7WHxZzASOIkI15ghpfquE2svQ1JTzMi0MEgUiRGeoDHpm5ajiCgvm987hVeGGcFASFNcwzn7dyJDkVJp5BtnhHSoNrUZ+Z/WT3TQ8DLK40QTjheLgoRBLeDseTiikmDNUtMgLKm5FeIQSYS1iWh9CxsLYwijsnnGpLMRSr2ybJruKp1u2XYd272vlFp3y5zy4AJcgmvggjpogVvQBh2AAQMv4BW8Wc/Wu/VhfS6sOWs5cw7WYH39AvltmrE=</latexit><latexit sha1_base64="MR9zResGXbwIZ62Jh0fjtFT5obg=">AAACCHicbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwdZCO5RMmumEZpIhyQjD0B9w6VY/wp249S/8Bn/C9EGxxQMXLuecy733+DGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCyZkz0eKMMpJR1PNSC+WBEU+I4/+5GamPz4RqajgDzqNiRehMacBxUgbqjcIkYbp0B0WS47dbFSr5Sp0bWcOaBiDWm3FlMAS7WHxZzASOIkI15ghpfquE2svQ1JTzMi0MEgUiRGeoDHpm5ajiCgvm987hVeGGcFASFNcwzn7dyJDkVJp5BtnhHSoNrUZ+Z/WT3TQ8DLK40QTjheLgoRBLeDseTiikmDNUtMgLKm5FeIQSYS1iWh9CxsLYwijsnnGpLMRSr2ybJruKp1u2XYd272vlFp3y5zy4AJcgmvggjpogVvQBh2AAQMv4BW8Wc/Wu/VhfS6sOWs5cw7WYH39AvltmrE=</latexit><latexit sha1_base64="MR9zResGXbwIZ62Jh0fjtFT5obg=">AAACCHicbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwdZCO5RMmumEZpIhyQjD0B9w6VY/wp249S/8Bn/C9EGxxQMXLuecy733+DGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCyZkz0eKMMpJR1PNSC+WBEU+I4/+5GamPz4RqajgDzqNiRehMacBxUgbqjcIkYbp0B0WS47dbFSr5Sp0bWcOaBiDWm3FlMAS7WHxZzASOIkI15ghpfquE2svQ1JTzMi0MEgUiRGeoDHpm5ajiCgvm987hVeGGcFASFNcwzn7dyJDkVJp5BtnhHSoNrUZ+Z/WT3TQ8DLK40QTjheLgoRBLeDseTiikmDNUtMgLKm5FeIQSYS1iWh9CxsLYwijsnnGpLMRSr2ybJruKp1u2XYd272vlFp3y5zy4AJcgmvggjpogVvQBh2AAQMv4BW8Wc/Wu/VhfS6sOWs5cw7WYH39AvltmrE=</latexit><latexit sha1_base64="MR9zResGXbwIZ62Jh0fjtFT5obg=">AAACCHicbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwdZCO5RMmumEZpIhyQjD0B9w6VY/wp249S/8Bn/C9EGxxQMXLuecy733+DGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCyZkz0eKMMpJR1PNSC+WBEU+I4/+5GamPz4RqajgDzqNiRehMacBxUgbqjcIkYbp0B0WS47dbFSr5Sp0bWcOaBiDWm3FlMAS7WHxZzASOIkI15ghpfquE2svQ1JTzMi0MEgUiRGeoDHpm5ajiCgvm987hVeGGcFASFNcwzn7dyJDkVJp5BtnhHSoNrUZ+Z/WT3TQ8DLK40QTjheLgoRBLeDseTiikmDNUtMgLKm5FeIQSYS1iWh9CxsLYwijsnnGpLMRSr2ybJruKp1u2XYd272vlFp3y5zy4AJcgmvggjpogVvQBh2AAQMv4BW8Wc/Wu/VhfS6sOWs5cw7WYH39AvltmrE=</latexit><latexit sha1_base64="MR9zResGXbwIZ62Jh0fjtFT5obg=">AAACCHicbVDLSgMxFM3UV62vqks3wSK4GmZKn7uCG1dSwdZCO5RMmumEZpIhyQjD0B9w6VY/wp249S/8Bn/C9EGxxQMXLuecy733+DGjSjvOt5Xb2t7Z3cvvFw4Oj45PiqdnXSUSiUkHCyZkz0eKMMpJR1PNSC+WBEU+I4/+5GamPz4RqajgDzqNiRehMacBxUgbqjcIkYbp0B0WS47dbFSr5Sp0bWcOaBiDWm3FlMAS7WHxZzASOIkI15ghpfquE2svQ1JTzMi0MEgUiRGeoDHpm5ajiCgvm987hVeGGcFASFNcwzn7dyJDkVJp5BtnhHSoNrUZ+Z/WT3TQ8DLK40QTjheLgoRBLeDseTiikmDNUtMgLKm5FeIQSYS1iWh9CxsLYwijsnnGpLMRSr2ybJruKp1u2XYd272vlFp3y5zy4AJcgmvggjpogVvQBh2AAQMv4BW8Wc/Wu/VhfS6sOWs5cw7WYH39AvltmrE=</latexit>

ŷ2
<latexit sha1_base64="NCkilZTsPLIDtHkr0nzuFBfDi6E=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLQ567gxpVUsLXQhjKZTpqhk0mYmQgh9AdcutWPcCdu/Qu/wZ9w2oZiiwcuXM45l3vv8WJGpbKsb6Owtb2zu1fcLx0cHh2flE/PejJKBCZdHLFI9D0kCaOcdBVVjPRjQVDoMfLoTW/m+uMTEZJG/EGlMXFDNOHUpxgpTfWHAVIwHTmjcsUyW81azalB27QWgJrRqNdXTAXk6IzKP8NxhJOQcIUZknJgW7FyMyQUxYzMSsNEkhjhKZqQgW45Col0s8W9M3ilmTH0I6GLK7hg/05kKJQyDT3tDJEK5KY2J//TBonym25GeZwowvFykZ8wqCI4fx6OqSBYsVQ3CAuqb4U4QAJhpSNa38ImkTYEoaOf0elshNKo5k3LXqXTc0zbMu37aqV9l+dUBBfgElwDGzRAG9yCDugCDBh4Aa/gzXg23o0P43NpLRj5zDlYg/H1C/sKmrI=</latexit><latexit sha1_base64="NCkilZTsPLIDtHkr0nzuFBfDi6E=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLQ567gxpVUsLXQhjKZTpqhk0mYmQgh9AdcutWPcCdu/Qu/wZ9w2oZiiwcuXM45l3vv8WJGpbKsb6Owtb2zu1fcLx0cHh2flE/PejJKBCZdHLFI9D0kCaOcdBVVjPRjQVDoMfLoTW/m+uMTEZJG/EGlMXFDNOHUpxgpTfWHAVIwHTmjcsUyW81azalB27QWgJrRqNdXTAXk6IzKP8NxhJOQcIUZknJgW7FyMyQUxYzMSsNEkhjhKZqQgW45Col0s8W9M3ilmTH0I6GLK7hg/05kKJQyDT3tDJEK5KY2J//TBonym25GeZwowvFykZ8wqCI4fx6OqSBYsVQ3CAuqb4U4QAJhpSNa38ImkTYEoaOf0elshNKo5k3LXqXTc0zbMu37aqV9l+dUBBfgElwDGzRAG9yCDugCDBh4Aa/gzXg23o0P43NpLRj5zDlYg/H1C/sKmrI=</latexit><latexit sha1_base64="NCkilZTsPLIDtHkr0nzuFBfDi6E=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLQ567gxpVUsLXQhjKZTpqhk0mYmQgh9AdcutWPcCdu/Qu/wZ9w2oZiiwcuXM45l3vv8WJGpbKsb6Owtb2zu1fcLx0cHh2flE/PejJKBCZdHLFI9D0kCaOcdBVVjPRjQVDoMfLoTW/m+uMTEZJG/EGlMXFDNOHUpxgpTfWHAVIwHTmjcsUyW81azalB27QWgJrRqNdXTAXk6IzKP8NxhJOQcIUZknJgW7FyMyQUxYzMSsNEkhjhKZqQgW45Col0s8W9M3ilmTH0I6GLK7hg/05kKJQyDT3tDJEK5KY2J//TBonym25GeZwowvFykZ8wqCI4fx6OqSBYsVQ3CAuqb4U4QAJhpSNa38ImkTYEoaOf0elshNKo5k3LXqXTc0zbMu37aqV9l+dUBBfgElwDGzRAG9yCDugCDBh4Aa/gzXg23o0P43NpLRj5zDlYg/H1C/sKmrI=</latexit><latexit sha1_base64="NCkilZTsPLIDtHkr0nzuFBfDi6E=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLQ567gxpVUsLXQhjKZTpqhk0mYmQgh9AdcutWPcCdu/Qu/wZ9w2oZiiwcuXM45l3vv8WJGpbKsb6Owtb2zu1fcLx0cHh2flE/PejJKBCZdHLFI9D0kCaOcdBVVjPRjQVDoMfLoTW/m+uMTEZJG/EGlMXFDNOHUpxgpTfWHAVIwHTmjcsUyW81azalB27QWgJrRqNdXTAXk6IzKP8NxhJOQcIUZknJgW7FyMyQUxYzMSsNEkhjhKZqQgW45Col0s8W9M3ilmTH0I6GLK7hg/05kKJQyDT3tDJEK5KY2J//TBonym25GeZwowvFykZ8wqCI4fx6OqSBYsVQ3CAuqb4U4QAJhpSNa38ImkTYEoaOf0elshNKo5k3LXqXTc0zbMu37aqV9l+dUBBfgElwDGzRAG9yCDugCDBh4Aa/gzXg23o0P43NpLRj5zDlYg/H1C/sKmrI=</latexit><latexit sha1_base64="NCkilZTsPLIDtHkr0nzuFBfDi6E=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLQ567gxpVUsLXQhjKZTpqhk0mYmQgh9AdcutWPcCdu/Qu/wZ9w2oZiiwcuXM45l3vv8WJGpbKsb6Owtb2zu1fcLx0cHh2flE/PejJKBCZdHLFI9D0kCaOcdBVVjPRjQVDoMfLoTW/m+uMTEZJG/EGlMXFDNOHUpxgpTfWHAVIwHTmjcsUyW81azalB27QWgJrRqNdXTAXk6IzKP8NxhJOQcIUZknJgW7FyMyQUxYzMSsNEkhjhKZqQgW45Col0s8W9M3ilmTH0I6GLK7hg/05kKJQyDT3tDJEK5KY2J//TBonym25GeZwowvFykZ8wqCI4fx6OqSBYsVQ3CAuqb4U4QAJhpSNa38ImkTYEoaOf0elshNKo5k3LXqXTc0zbMu37aqV9l+dUBBfgElwDGzRAG9yCDugCDBh4Aa/gzXg23o0P43NpLRj5zDlYg/H1C/sKmrI=</latexit><latexit sha1_base64="NCkilZTsPLIDtHkr0nzuFBfDi6E=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLQ567gxpVUsLXQhjKZTpqhk0mYmQgh9AdcutWPcCdu/Qu/wZ9w2oZiiwcuXM45l3vv8WJGpbKsb6Owtb2zu1fcLx0cHh2flE/PejJKBCZdHLFI9D0kCaOcdBVVjPRjQVDoMfLoTW/m+uMTEZJG/EGlMXFDNOHUpxgpTfWHAVIwHTmjcsUyW81azalB27QWgJrRqNdXTAXk6IzKP8NxhJOQcIUZknJgW7FyMyQUxYzMSsNEkhjhKZqQgW45Col0s8W9M3ilmTH0I6GLK7hg/05kKJQyDT3tDJEK5KY2J//TBonym25GeZwowvFykZ8wqCI4fx6OqSBYsVQ3CAuqb4U4QAJhpSNa38ImkTYEoaOf0elshNKo5k3LXqXTc0zbMu37aqV9l+dUBBfgElwDGzRAG9yCDugCDBh4Aa/gzXg23o0P43NpLRj5zDlYg/H1C/sKmrI=</latexit>

x
<latexit sha1_base64="gi3tcVldC6RyGOeTYcKfrjHWK58=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQJDMkGbEM/QKXbvUj3Ilbv8Jv8CfMtIPY4oELh3PP5d57vJBRpW37y8psbG5t72R3c3v7B4dH+eOTjgoiiUkbByyQPQ8pwqggbU01I71QEsQ9Rrre9Crpdx+IVDQQd3oWEpejsaA+xUgb6X7AkZ54Pnwc5gt2sVGvVEoV6BTtBaBRDKrVX6UAUrSG+e/BKMARJ0JjhpTqO3ao3RhJTTEj89wgUiREeIrGpG+oQJwoN14cPIcXRhlBP5CmhIYL9e9EjLhSM+4ZZ3KgWu8l4n+9fqT9uhtTEUaaCLxc5EcM6gAm38MRlQRrNjMEYUnNrRBPkERYm4xWt7BxYAwTXjLPmHTWQqmVU9JwftPplIqOXXRuy4XmTZpTFpyBc3AJHFADTXANWqANMODgGbyAV+vJerPerY+lNWOlM6dgBdbnDyrnm18=</latexit><latexit sha1_base64="gi3tcVldC6RyGOeTYcKfrjHWK58=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQJDMkGbEM/QKXbvUj3Ilbv8Jv8CfMtIPY4oELh3PP5d57vJBRpW37y8psbG5t72R3c3v7B4dH+eOTjgoiiUkbByyQPQ8pwqggbU01I71QEsQ9Rrre9Crpdx+IVDQQd3oWEpejsaA+xUgb6X7AkZ54Pnwc5gt2sVGvVEoV6BTtBaBRDKrVX6UAUrSG+e/BKMARJ0JjhpTqO3ao3RhJTTEj89wgUiREeIrGpG+oQJwoN14cPIcXRhlBP5CmhIYL9e9EjLhSM+4ZZ3KgWu8l4n+9fqT9uhtTEUaaCLxc5EcM6gAm38MRlQRrNjMEYUnNrRBPkERYm4xWt7BxYAwTXjLPmHTWQqmVU9JwftPplIqOXXRuy4XmTZpTFpyBc3AJHFADTXANWqANMODgGbyAV+vJerPerY+lNWOlM6dgBdbnDyrnm18=</latexit><latexit sha1_base64="gi3tcVldC6RyGOeTYcKfrjHWK58=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQJDMkGbEM/QKXbvUj3Ilbv8Jv8CfMtIPY4oELh3PP5d57vJBRpW37y8psbG5t72R3c3v7B4dH+eOTjgoiiUkbByyQPQ8pwqggbU01I71QEsQ9Rrre9Crpdx+IVDQQd3oWEpejsaA+xUgb6X7AkZ54Pnwc5gt2sVGvVEoV6BTtBaBRDKrVX6UAUrSG+e/BKMARJ0JjhpTqO3ao3RhJTTEj89wgUiREeIrGpG+oQJwoN14cPIcXRhlBP5CmhIYL9e9EjLhSM+4ZZ3KgWu8l4n+9fqT9uhtTEUaaCLxc5EcM6gAm38MRlQRrNjMEYUnNrRBPkERYm4xWt7BxYAwTXjLPmHTWQqmVU9JwftPplIqOXXRuy4XmTZpTFpyBc3AJHFADTXANWqANMODgGbyAV+vJerPerY+lNWOlM6dgBdbnDyrnm18=</latexit><latexit sha1_base64="gi3tcVldC6RyGOeTYcKfrjHWK58=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQJDMkGbEM/QKXbvUj3Ilbv8Jv8CfMtIPY4oELh3PP5d57vJBRpW37y8psbG5t72R3c3v7B4dH+eOTjgoiiUkbByyQPQ8pwqggbU01I71QEsQ9Rrre9Crpdx+IVDQQd3oWEpejsaA+xUgb6X7AkZ54Pnwc5gt2sVGvVEoV6BTtBaBRDKrVX6UAUrSG+e/BKMARJ0JjhpTqO3ao3RhJTTEj89wgUiREeIrGpG+oQJwoN14cPIcXRhlBP5CmhIYL9e9EjLhSM+4ZZ3KgWu8l4n+9fqT9uhtTEUaaCLxc5EcM6gAm38MRlQRrNjMEYUnNrRBPkERYm4xWt7BxYAwTXjLPmHTWQqmVU9JwftPplIqOXXRuy4XmTZpTFpyBc3AJHFADTXANWqANMODgGbyAV+vJerPerY+lNWOlM6dgBdbnDyrnm18=</latexit><latexit sha1_base64="gi3tcVldC6RyGOeTYcKfrjHWK58=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQJDMkGbEM/QKXbvUj3Ilbv8Jv8CfMtIPY4oELh3PP5d57vJBRpW37y8psbG5t72R3c3v7B4dH+eOTjgoiiUkbByyQPQ8pwqggbU01I71QEsQ9Rrre9Crpdx+IVDQQd3oWEpejsaA+xUgb6X7AkZ54Pnwc5gt2sVGvVEoV6BTtBaBRDKrVX6UAUrSG+e/BKMARJ0JjhpTqO3ao3RhJTTEj89wgUiREeIrGpG+oQJwoN14cPIcXRhlBP5CmhIYL9e9EjLhSM+4ZZ3KgWu8l4n+9fqT9uhtTEUaaCLxc5EcM6gAm38MRlQRrNjMEYUnNrRBPkERYm4xWt7BxYAwTXjLPmHTWQqmVU9JwftPplIqOXXRuy4XmTZpTFpyBc3AJHFADTXANWqANMODgGbyAV+vJerPerY+lNWOlM6dgBdbnDyrnm18=</latexit><latexit sha1_base64="gi3tcVldC6RyGOeTYcKfrjHWK58=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQJDMkGbEM/QKXbvUj3Ilbv8Jv8CfMtIPY4oELh3PP5d57vJBRpW37y8psbG5t72R3c3v7B4dH+eOTjgoiiUkbByyQPQ8pwqggbU01I71QEsQ9Rrre9Crpdx+IVDQQd3oWEpejsaA+xUgb6X7AkZ54Pnwc5gt2sVGvVEoV6BTtBaBRDKrVX6UAUrSG+e/BKMARJ0JjhpTqO3ao3RhJTTEj89wgUiREeIrGpG+oQJwoN14cPIcXRhlBP5CmhIYL9e9EjLhSM+4ZZ3KgWu8l4n+9fqT9uhtTEUaaCLxc5EcM6gAm38MRlQRrNjMEYUnNrRBPkERYm4xWt7BxYAwTXjLPmHTWQqmVU9JwftPplIqOXXRuy4XmTZpTFpyBc3AJHFADTXANWqANMODgGbyAV+vJerPerY+lNWOlM6dgBdbnDyrnm18=</latexit> ŷ

<latexit sha1_base64="0A0Er8zjcxau7vE3yAHUOw33hNU=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCq5CUPncFN66kgn1AE8pkOmmGTh7MTIQQ+hUu3epHuBO3foHf4E84bUOxxQMDl3PO5Z45bsyokKb5rRV2dvf2D4qHpaPjk9OyfnbeF1HCMenhiEV86CJBGA1JT1LJyDDmBAUuIwN3drvQB0+ECxqFjzKNiROgaUg9ipFU1Fgv2wGSvutlto8kTOdjvWIa7Va9Xq1DyzCXgIpRaDTWTAXk6I71H3sS4SQgocQMCTGyzFg6GeKSYkbmJTsRJEZ4hqZkpMYQBUQ42TL4HF4rZgK9iKsXSrhk/25kKBAiDVzlXMQU29qC/E8bJdJrORkN40SSEK8OeQmDMoKLFuCEcoIlS9WAMKcqK8Q+4ghL1dXmFTaNlMEPquozqp2tUpq1fGhb63b6VcMyDeuhVunc5z0VwSW4AjfAAk3QAXegC3oAgwS8gFfwpj1r79qH9rmyFrR85wJsQPv6BcW+nl4=</latexit><latexit sha1_base64="0A0Er8zjcxau7vE3yAHUOw33hNU=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCq5CUPncFN66kgn1AE8pkOmmGTh7MTIQQ+hUu3epHuBO3foHf4E84bUOxxQMDl3PO5Z45bsyokKb5rRV2dvf2D4qHpaPjk9OyfnbeF1HCMenhiEV86CJBGA1JT1LJyDDmBAUuIwN3drvQB0+ECxqFjzKNiROgaUg9ipFU1Fgv2wGSvutlto8kTOdjvWIa7Va9Xq1DyzCXgIpRaDTWTAXk6I71H3sS4SQgocQMCTGyzFg6GeKSYkbmJTsRJEZ4hqZkpMYQBUQ42TL4HF4rZgK9iKsXSrhk/25kKBAiDVzlXMQU29qC/E8bJdJrORkN40SSEK8OeQmDMoKLFuCEcoIlS9WAMKcqK8Q+4ghL1dXmFTaNlMEPquozqp2tUpq1fGhb63b6VcMyDeuhVunc5z0VwSW4AjfAAk3QAXegC3oAgwS8gFfwpj1r79qH9rmyFrR85wJsQPv6BcW+nl4=</latexit><latexit sha1_base64="0A0Er8zjcxau7vE3yAHUOw33hNU=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCq5CUPncFN66kgn1AE8pkOmmGTh7MTIQQ+hUu3epHuBO3foHf4E84bUOxxQMDl3PO5Z45bsyokKb5rRV2dvf2D4qHpaPjk9OyfnbeF1HCMenhiEV86CJBGA1JT1LJyDDmBAUuIwN3drvQB0+ECxqFjzKNiROgaUg9ipFU1Fgv2wGSvutlto8kTOdjvWIa7Va9Xq1DyzCXgIpRaDTWTAXk6I71H3sS4SQgocQMCTGyzFg6GeKSYkbmJTsRJEZ4hqZkpMYQBUQ42TL4HF4rZgK9iKsXSrhk/25kKBAiDVzlXMQU29qC/E8bJdJrORkN40SSEK8OeQmDMoKLFuCEcoIlS9WAMKcqK8Q+4ghL1dXmFTaNlMEPquozqp2tUpq1fGhb63b6VcMyDeuhVunc5z0VwSW4AjfAAk3QAXegC3oAgwS8gFfwpj1r79qH9rmyFrR85wJsQPv6BcW+nl4=</latexit><latexit sha1_base64="0A0Er8zjcxau7vE3yAHUOw33hNU=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCq5CUPncFN66kgn1AE8pkOmmGTh7MTIQQ+hUu3epHuBO3foHf4E84bUOxxQMDl3PO5Z45bsyokKb5rRV2dvf2D4qHpaPjk9OyfnbeF1HCMenhiEV86CJBGA1JT1LJyDDmBAUuIwN3drvQB0+ECxqFjzKNiROgaUg9ipFU1Fgv2wGSvutlto8kTOdjvWIa7Va9Xq1DyzCXgIpRaDTWTAXk6I71H3sS4SQgocQMCTGyzFg6GeKSYkbmJTsRJEZ4hqZkpMYQBUQ42TL4HF4rZgK9iKsXSrhk/25kKBAiDVzlXMQU29qC/E8bJdJrORkN40SSEK8OeQmDMoKLFuCEcoIlS9WAMKcqK8Q+4ghL1dXmFTaNlMEPquozqp2tUpq1fGhb63b6VcMyDeuhVunc5z0VwSW4AjfAAk3QAXegC3oAgwS8gFfwpj1r79qH9rmyFrR85wJsQPv6BcW+nl4=</latexit><latexit sha1_base64="0A0Er8zjcxau7vE3yAHUOw33hNU=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCq5CUPncFN66kgn1AE8pkOmmGTh7MTIQQ+hUu3epHuBO3foHf4E84bUOxxQMDl3PO5Z45bsyokKb5rRV2dvf2D4qHpaPjk9OyfnbeF1HCMenhiEV86CJBGA1JT1LJyDDmBAUuIwN3drvQB0+ECxqFjzKNiROgaUg9ipFU1Fgv2wGSvutlto8kTOdjvWIa7Va9Xq1DyzCXgIpRaDTWTAXk6I71H3sS4SQgocQMCTGyzFg6GeKSYkbmJTsRJEZ4hqZkpMYQBUQ42TL4HF4rZgK9iKsXSrhk/25kKBAiDVzlXMQU29qC/E8bJdJrORkN40SSEK8OeQmDMoKLFuCEcoIlS9WAMKcqK8Q+4ghL1dXmFTaNlMEPquozqp2tUpq1fGhb63b6VcMyDeuhVunc5z0VwSW4AjfAAk3QAXegC3oAgwS8gFfwpj1r79qH9rmyFrR85wJsQPv6BcW+nl4=</latexit><latexit sha1_base64="0A0Er8zjcxau7vE3yAHUOw33hNU=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCq5CUPncFN66kgn1AE8pkOmmGTh7MTIQQ+hUu3epHuBO3foHf4E84bUOxxQMDl3PO5Z45bsyokKb5rRV2dvf2D4qHpaPjk9OyfnbeF1HCMenhiEV86CJBGA1JT1LJyDDmBAUuIwN3drvQB0+ECxqFjzKNiROgaUg9ipFU1Fgv2wGSvutlto8kTOdjvWIa7Va9Xq1DyzCXgIpRaDTWTAXk6I71H3sS4SQgocQMCTGyzFg6GeKSYkbmJTsRJEZ4hqZkpMYQBUQ42TL4HF4rZgK9iKsXSrhk/25kKBAiDVzlXMQU29qC/E8bJdJrORkN40SSEK8OeQmDMoKLFuCEcoIlS9WAMKcqK8Q+4ghL1dXmFTaNlMEPquozqp2tUpq1fGhb63b6VcMyDeuhVunc5z0VwSW4AjfAAk3QAXegC3oAgwS8gFfwpj1r79qH9rmyFrR85wJsQPv6BcW+nl4=</latexit>

ŷ3
<latexit sha1_base64="VVQbn0cchLfJajJ8zrZizprnlJQ=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUsA9oQ5lMJ83QmSTMTIQQ+gMu3epHuBO3/oXf4E84bUOxxQMXLuecy733uBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXRnGApMODlko+i6ShNGAdBRVjPQjQRB3Gem509u53nsiQtIweFRJRByOJgH1KEZKU/2hjxRMRjejYskym41qtVyFtmktADWjUautmBLI0B4Vf4bjEMecBAozJOXAtiLlpEgoihmZFYaxJBHCUzQhA90GiBPppIt7Z/BKM2PohUJXoOCC/TuRIi5lwl3t5Ej5clObk/9pg1h5DSelQRQrEuDlIi9mUIVw/jwcU0GwYoluEBZU3wqxjwTCSke0voVNQm3weVk/o9PZCKVeyZqmvUqnWzZty7QfKqXWfZZTHlyAS3ANbFAHLXAH2qADMGDgBbyCN+PZeDc+jM+lNWdkM+dgDcbXL/ynmrM=</latexit><latexit sha1_base64="VVQbn0cchLfJajJ8zrZizprnlJQ=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUsA9oQ5lMJ83QmSTMTIQQ+gMu3epHuBO3/oXf4E84bUOxxQMXLuecy733uBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXRnGApMODlko+i6ShNGAdBRVjPQjQRB3Gem509u53nsiQtIweFRJRByOJgH1KEZKU/2hjxRMRjejYskym41qtVyFtmktADWjUautmBLI0B4Vf4bjEMecBAozJOXAtiLlpEgoihmZFYaxJBHCUzQhA90GiBPppIt7Z/BKM2PohUJXoOCC/TuRIi5lwl3t5Ej5clObk/9pg1h5DSelQRQrEuDlIi9mUIVw/jwcU0GwYoluEBZU3wqxjwTCSke0voVNQm3weVk/o9PZCKVeyZqmvUqnWzZty7QfKqXWfZZTHlyAS3ANbFAHLXAH2qADMGDgBbyCN+PZeDc+jM+lNWdkM+dgDcbXL/ynmrM=</latexit><latexit sha1_base64="VVQbn0cchLfJajJ8zrZizprnlJQ=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUsA9oQ5lMJ83QmSTMTIQQ+gMu3epHuBO3/oXf4E84bUOxxQMXLuecy733uBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXRnGApMODlko+i6ShNGAdBRVjPQjQRB3Gem509u53nsiQtIweFRJRByOJgH1KEZKU/2hjxRMRjejYskym41qtVyFtmktADWjUautmBLI0B4Vf4bjEMecBAozJOXAtiLlpEgoihmZFYaxJBHCUzQhA90GiBPppIt7Z/BKM2PohUJXoOCC/TuRIi5lwl3t5Ej5clObk/9pg1h5DSelQRQrEuDlIi9mUIVw/jwcU0GwYoluEBZU3wqxjwTCSke0voVNQm3weVk/o9PZCKVeyZqmvUqnWzZty7QfKqXWfZZTHlyAS3ANbFAHLXAH2qADMGDgBbyCN+PZeDc+jM+lNWdkM+dgDcbXL/ynmrM=</latexit><latexit sha1_base64="VVQbn0cchLfJajJ8zrZizprnlJQ=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUsA9oQ5lMJ83QmSTMTIQQ+gMu3epHuBO3/oXf4E84bUOxxQMXLuecy733uBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXRnGApMODlko+i6ShNGAdBRVjPQjQRB3Gem509u53nsiQtIweFRJRByOJgH1KEZKU/2hjxRMRjejYskym41qtVyFtmktADWjUautmBLI0B4Vf4bjEMecBAozJOXAtiLlpEgoihmZFYaxJBHCUzQhA90GiBPppIt7Z/BKM2PohUJXoOCC/TuRIi5lwl3t5Ej5clObk/9pg1h5DSelQRQrEuDlIi9mUIVw/jwcU0GwYoluEBZU3wqxjwTCSke0voVNQm3weVk/o9PZCKVeyZqmvUqnWzZty7QfKqXWfZZTHlyAS3ANbFAHLXAH2qADMGDgBbyCN+PZeDc+jM+lNWdkM+dgDcbXL/ynmrM=</latexit><latexit sha1_base64="VVQbn0cchLfJajJ8zrZizprnlJQ=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUsA9oQ5lMJ83QmSTMTIQQ+gMu3epHuBO3/oXf4E84bUOxxQMXLuecy733uBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXRnGApMODlko+i6ShNGAdBRVjPQjQRB3Gem509u53nsiQtIweFRJRByOJgH1KEZKU/2hjxRMRjejYskym41qtVyFtmktADWjUautmBLI0B4Vf4bjEMecBAozJOXAtiLlpEgoihmZFYaxJBHCUzQhA90GiBPppIt7Z/BKM2PohUJXoOCC/TuRIi5lwl3t5Ej5clObk/9pg1h5DSelQRQrEuDlIi9mUIVw/jwcU0GwYoluEBZU3wqxjwTCSke0voVNQm3weVk/o9PZCKVeyZqmvUqnWzZty7QfKqXWfZZTHlyAS3ANbFAHLXAH2qADMGDgBbyCN+PZeDc+jM+lNWdkM+dgDcbXL/ynmrM=</latexit><latexit sha1_base64="VVQbn0cchLfJajJ8zrZizprnlJQ=">AAACCHicbVDLSsNAFJ3UV62vqks3g0VwFZLa567gxpVUsA9oQ5lMJ83QmSTMTIQQ+gMu3epHuBO3/oXf4E84bUOxxQMXLuecy733uBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXRnGApMODlko+i6ShNGAdBRVjPQjQRB3Gem509u53nsiQtIweFRJRByOJgH1KEZKU/2hjxRMRjejYskym41qtVyFtmktADWjUautmBLI0B4Vf4bjEMecBAozJOXAtiLlpEgoihmZFYaxJBHCUzQhA90GiBPppIt7Z/BKM2PohUJXoOCC/TuRIi5lwl3t5Ej5clObk/9pg1h5DSelQRQrEuDlIi9mUIVw/jwcU0GwYoluEBZU3wqxjwTCSke0voVNQm3weVk/o9PZCKVeyZqmvUqnWzZty7QfKqXWfZZTHlyAS3ANbFAHLXAH2qADMGDgBbyCN+PZeDc+jM+lNWdkM+dgDcbXL/ynmrM=</latexit>

v
<latexit sha1_base64="MFh8gs/petKdC+Yn0SekPjUqHJo=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQZDIkmUIZ+gUu3epHuBO3foXf4E+YaQexxQMXDueey733eCGjStv2l5XZ2t7Z3cvu5w4Oj45P8qdnHSUiiUkbCyZkz0OKMBqQtqaakV4oCeIeI11vepP0uzMiFRXBg56HxOVoHFCfYqSN9DjgSE88H86G+YJdbNQrlVIFOkV7CWgUg2r1VymAFK1h/nswEjjiJNCYIaX6jh1qN0ZSU8zIIjeIFAkRnqIx6RsaIE6UGy8PXsAro4ygL6SpQMOl+nciRlypOfeMMzlQbfYS8b9eP9J+3Y1pEEaaBHi1yI8Y1AIm38MRlQRrNjcEYUnNrRBPkERYm4zWt7CxMIYJL5lnTDobodTKKWk4v+l0SkXHLjr35ULzLs0pCy7AJbgGDqiBJrgFLdAGGHDwDF7Aq/VkvVnv1sfKmrHSmXOwBuvzByetm10=</latexit><latexit sha1_base64="MFh8gs/petKdC+Yn0SekPjUqHJo=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQZDIkmUIZ+gUu3epHuBO3foXf4E+YaQexxQMXDueey733eCGjStv2l5XZ2t7Z3cvu5w4Oj45P8qdnHSUiiUkbCyZkz0OKMBqQtqaakV4oCeIeI11vepP0uzMiFRXBg56HxOVoHFCfYqSN9DjgSE88H86G+YJdbNQrlVIFOkV7CWgUg2r1VymAFK1h/nswEjjiJNCYIaX6jh1qN0ZSU8zIIjeIFAkRnqIx6RsaIE6UGy8PXsAro4ygL6SpQMOl+nciRlypOfeMMzlQbfYS8b9eP9J+3Y1pEEaaBHi1yI8Y1AIm38MRlQRrNjcEYUnNrRBPkERYm4zWt7CxMIYJL5lnTDobodTKKWk4v+l0SkXHLjr35ULzLs0pCy7AJbgGDqiBJrgFLdAGGHDwDF7Aq/VkvVnv1sfKmrHSmXOwBuvzByetm10=</latexit><latexit sha1_base64="MFh8gs/petKdC+Yn0SekPjUqHJo=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQZDIkmUIZ+gUu3epHuBO3foXf4E+YaQexxQMXDueey733eCGjStv2l5XZ2t7Z3cvu5w4Oj45P8qdnHSUiiUkbCyZkz0OKMBqQtqaakV4oCeIeI11vepP0uzMiFRXBg56HxOVoHFCfYqSN9DjgSE88H86G+YJdbNQrlVIFOkV7CWgUg2r1VymAFK1h/nswEjjiJNCYIaX6jh1qN0ZSU8zIIjeIFAkRnqIx6RsaIE6UGy8PXsAro4ygL6SpQMOl+nciRlypOfeMMzlQbfYS8b9eP9J+3Y1pEEaaBHi1yI8Y1AIm38MRlQRrNjcEYUnNrRBPkERYm4zWt7CxMIYJL5lnTDobodTKKWk4v+l0SkXHLjr35ULzLs0pCy7AJbgGDqiBJrgFLdAGGHDwDF7Aq/VkvVnv1sfKmrHSmXOwBuvzByetm10=</latexit><latexit sha1_base64="MFh8gs/petKdC+Yn0SekPjUqHJo=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQZDIkmUIZ+gUu3epHuBO3foXf4E+YaQexxQMXDueey733eCGjStv2l5XZ2t7Z3cvu5w4Oj45P8qdnHSUiiUkbCyZkz0OKMBqQtqaakV4oCeIeI11vepP0uzMiFRXBg56HxOVoHFCfYqSN9DjgSE88H86G+YJdbNQrlVIFOkV7CWgUg2r1VymAFK1h/nswEjjiJNCYIaX6jh1qN0ZSU8zIIjeIFAkRnqIx6RsaIE6UGy8PXsAro4ygL6SpQMOl+nciRlypOfeMMzlQbfYS8b9eP9J+3Y1pEEaaBHi1yI8Y1AIm38MRlQRrNjcEYUnNrRBPkERYm4zWt7CxMIYJL5lnTDobodTKKWk4v+l0SkXHLjr35ULzLs0pCy7AJbgGDqiBJrgFLdAGGHDwDF7Aq/VkvVnv1sfKmrHSmXOwBuvzByetm10=</latexit><latexit sha1_base64="MFh8gs/petKdC+Yn0SekPjUqHJo=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQZDIkmUIZ+gUu3epHuBO3foXf4E+YaQexxQMXDueey733eCGjStv2l5XZ2t7Z3cvu5w4Oj45P8qdnHSUiiUkbCyZkz0OKMBqQtqaakV4oCeIeI11vepP0uzMiFRXBg56HxOVoHFCfYqSN9DjgSE88H86G+YJdbNQrlVIFOkV7CWgUg2r1VymAFK1h/nswEjjiJNCYIaX6jh1qN0ZSU8zIIjeIFAkRnqIx6RsaIE6UGy8PXsAro4ygL6SpQMOl+nciRlypOfeMMzlQbfYS8b9eP9J+3Y1pEEaaBHi1yI8Y1AIm38MRlQRrNjcEYUnNrRBPkERYm4zWt7CxMIYJL5lnTDobodTKKWk4v+l0SkXHLjr35ULzLs0pCy7AJbgGDqiBJrgFLdAGGHDwDF7Aq/VkvVnv1sfKmrHSmXOwBuvzByetm10=</latexit><latexit sha1_base64="MFh8gs/petKdC+Yn0SekPjUqHJo=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjOlz13BjSupYB/SDiWTZtrQZDIkmUIZ+gUu3epHuBO3foXf4E+YaQexxQMXDueey733eCGjStv2l5XZ2t7Z3cvu5w4Oj45P8qdnHSUiiUkbCyZkz0OKMBqQtqaakV4oCeIeI11vepP0uzMiFRXBg56HxOVoHFCfYqSN9DjgSE88H86G+YJdbNQrlVIFOkV7CWgUg2r1VymAFK1h/nswEjjiJNCYIaX6jh1qN0ZSU8zIIjeIFAkRnqIx6RsaIE6UGy8PXsAro4ygL6SpQMOl+nciRlypOfeMMzlQbfYS8b9eP9J+3Y1pEEaaBHi1yI8Y1AIm38MRlQRrNjcEYUnNrRBPkERYm4zWt7CxMIYJL5lnTDobodTKKWk4v+l0SkXHLjr35ULzLs0pCy7AJbgGDqiBJrgFLdAGGHDwDF7Aq/VkvVnv1sfKmrHSmXOwBuvzByetm10=</latexit>

L = kfW1W2(x)� xk2
<latexit sha1_base64="oRmOE55QzSlj+/UNy+bbQFkpZPU="></latexit><latexit sha1_base64="oRmOE55QzSlj+/UNy+bbQFkpZPU="></latexit><latexit sha1_base64="oRmOE55QzSlj+/UNy+bbQFkpZPU="></latexit><latexit sha1_base64="oRmOE55QzSlj+/UNy+bbQFkpZPU="></latexit><latexit sha1_base64="oRmOE55QzSlj+/UNy+bbQFkpZPU="></latexit><latexit sha1_base64="oRmOE55QzSlj+/UNy+bbQFkpZPU="></latexit>

encoder decoder

Low dimensional

Latent representation

if            , network performs SVD decomposition � = I
<latexit sha1_base64="NbwpkRoBjV+StfyvrJYR7ii6st4=">AAACCnicbVDJSgNBEO2JW4xb1KOXxiB4CjMh60EI6EFvEcyCSQg9nZ5Jk16G7h4hhPyBR6/6Ed7Eqz/hN/gTdhaCCT4oKN57RVU9P2JUG9f9dhIbm1vbO8nd1N7+weFR+vikoWWsMKljyaRq+UgTRgWpG2oYaUWKIO4z0vSH11O9+USUplI8mFFEuhyFggYUI2Opx46mIUfwCt710hk3WykXCrkC9LLuDNAyFsXiksmABWq99E+nL3HMiTCYIa3bnhuZ7hgpQzEjk1Qn1iRCeIhC0ratQJzo7nh28QReWKYPA6lsCQNn7N+JMeJaj7hvnRyZgV7XpuR/Wjs2Qbk7piKKDRF4viiIGTQSTt+HfaoINmxkG4QVtbdCPEAKYWNDWt3CQmkNA56zz9h01kIp5RdNxVum08hlPTfr3ecz1ZtFTklwBs7BJfBACVTBLaiBOsBAgBfwCt6cZ+fd+XA+59aEs5g5BStwvn4B/UGbLA==</latexit><latexit sha1_base64="NbwpkRoBjV+StfyvrJYR7ii6st4=">AAACCnicbVDJSgNBEO2JW4xb1KOXxiB4CjMh60EI6EFvEcyCSQg9nZ5Jk16G7h4hhPyBR6/6Ed7Eqz/hN/gTdhaCCT4oKN57RVU9P2JUG9f9dhIbm1vbO8nd1N7+weFR+vikoWWsMKljyaRq+UgTRgWpG2oYaUWKIO4z0vSH11O9+USUplI8mFFEuhyFggYUI2Opx46mIUfwCt710hk3WykXCrkC9LLuDNAyFsXiksmABWq99E+nL3HMiTCYIa3bnhuZ7hgpQzEjk1Qn1iRCeIhC0ratQJzo7nh28QReWKYPA6lsCQNn7N+JMeJaj7hvnRyZgV7XpuR/Wjs2Qbk7piKKDRF4viiIGTQSTt+HfaoINmxkG4QVtbdCPEAKYWNDWt3CQmkNA56zz9h01kIp5RdNxVum08hlPTfr3ecz1ZtFTklwBs7BJfBACVTBLaiBOsBAgBfwCt6cZ+fd+XA+59aEs5g5BStwvn4B/UGbLA==</latexit><latexit sha1_base64="NbwpkRoBjV+StfyvrJYR7ii6st4=">AAACCnicbVDJSgNBEO2JW4xb1KOXxiB4CjMh60EI6EFvEcyCSQg9nZ5Jk16G7h4hhPyBR6/6Ed7Eqz/hN/gTdhaCCT4oKN57RVU9P2JUG9f9dhIbm1vbO8nd1N7+weFR+vikoWWsMKljyaRq+UgTRgWpG2oYaUWKIO4z0vSH11O9+USUplI8mFFEuhyFggYUI2Opx46mIUfwCt710hk3WykXCrkC9LLuDNAyFsXiksmABWq99E+nL3HMiTCYIa3bnhuZ7hgpQzEjk1Qn1iRCeIhC0ratQJzo7nh28QReWKYPA6lsCQNn7N+JMeJaj7hvnRyZgV7XpuR/Wjs2Qbk7piKKDRF4viiIGTQSTt+HfaoINmxkG4QVtbdCPEAKYWNDWt3CQmkNA56zz9h01kIp5RdNxVum08hlPTfr3ecz1ZtFTklwBs7BJfBACVTBLaiBOsBAgBfwCt6cZ+fd+XA+59aEs5g5BStwvn4B/UGbLA==</latexit><latexit sha1_base64="NbwpkRoBjV+StfyvrJYR7ii6st4=">AAACCnicbVDJSgNBEO2JW4xb1KOXxiB4CjMh60EI6EFvEcyCSQg9nZ5Jk16G7h4hhPyBR6/6Ed7Eqz/hN/gTdhaCCT4oKN57RVU9P2JUG9f9dhIbm1vbO8nd1N7+weFR+vikoWWsMKljyaRq+UgTRgWpG2oYaUWKIO4z0vSH11O9+USUplI8mFFEuhyFggYUI2Opx46mIUfwCt710hk3WykXCrkC9LLuDNAyFsXiksmABWq99E+nL3HMiTCYIa3bnhuZ7hgpQzEjk1Qn1iRCeIhC0ratQJzo7nh28QReWKYPA6lsCQNn7N+JMeJaj7hvnRyZgV7XpuR/Wjs2Qbk7piKKDRF4viiIGTQSTt+HfaoINmxkG4QVtbdCPEAKYWNDWt3CQmkNA56zz9h01kIp5RdNxVum08hlPTfr3ecz1ZtFTklwBs7BJfBACVTBLaiBOsBAgBfwCt6cZ+fd+XA+59aEs5g5BStwvn4B/UGbLA==</latexit><latexit sha1_base64="NbwpkRoBjV+StfyvrJYR7ii6st4=">AAACCnicbVDJSgNBEO2JW4xb1KOXxiB4CjMh60EI6EFvEcyCSQg9nZ5Jk16G7h4hhPyBR6/6Ed7Eqz/hN/gTdhaCCT4oKN57RVU9P2JUG9f9dhIbm1vbO8nd1N7+weFR+vikoWWsMKljyaRq+UgTRgWpG2oYaUWKIO4z0vSH11O9+USUplI8mFFEuhyFggYUI2Opx46mIUfwCt710hk3WykXCrkC9LLuDNAyFsXiksmABWq99E+nL3HMiTCYIa3bnhuZ7hgpQzEjk1Qn1iRCeIhC0ratQJzo7nh28QReWKYPA6lsCQNn7N+JMeJaj7hvnRyZgV7XpuR/Wjs2Qbk7piKKDRF4viiIGTQSTt+HfaoINmxkG4QVtbdCPEAKYWNDWt3CQmkNA56zz9h01kIp5RdNxVum08hlPTfr3ecz1ZtFTklwBs7BJfBACVTBLaiBOsBAgBfwCt6cZ+fd+XA+59aEs5g5BStwvn4B/UGbLA==</latexit><latexit sha1_base64="NbwpkRoBjV+StfyvrJYR7ii6st4=">AAACCnicbVDJSgNBEO2JW4xb1KOXxiB4CjMh60EI6EFvEcyCSQg9nZ5Jk16G7h4hhPyBR6/6Ed7Eqz/hN/gTdhaCCT4oKN57RVU9P2JUG9f9dhIbm1vbO8nd1N7+weFR+vikoWWsMKljyaRq+UgTRgWpG2oYaUWKIO4z0vSH11O9+USUplI8mFFEuhyFggYUI2Opx46mIUfwCt710hk3WykXCrkC9LLuDNAyFsXiksmABWq99E+nL3HMiTCYIa3bnhuZ7hgpQzEjk1Qn1iRCeIhC0ratQJzo7nh28QReWKYPA6lsCQNn7N+JMeJaj7hvnRyZgV7XpuR/Wjs2Qbk7piKKDRF4viiIGTQSTt+HfaoINmxkG4QVtbdCPEAKYWNDWt3CQmkNA56zz9h01kIp5RdNxVum08hlPTfr3ecz1ZtFTklwBs7BJfBACVTBLaiBOsBAgBfwCt6cZ+fd+XA+59aEs5g5BStwvn4B/UGbLA==</latexit>

X = U⌃V⇤
<latexit sha1_base64="QOj7b6peWw9OsqQ/Mx77oKqwapI="></latexit><latexit sha1_base64="QOj7b6peWw9OsqQ/Mx77oKqwapI="></latexit><latexit sha1_base64="QOj7b6peWw9OsqQ/Mx77oKqwapI="></latexit><latexit sha1_base64="QOj7b6peWw9OsqQ/Mx77oKqwapI="></latexit><latexit sha1_base64="QOj7b6peWw9OsqQ/Mx77oKqwapI="></latexit><latexit sha1_base64="QOj7b6peWw9OsqQ/Mx77oKqwapI="></latexit>





Convolutional neural networks

https://towardsdatascience.com/applied-deep-learning-part-4-convolutional-neural-networks-584bc134c1e2

Input

Output















For more details + an animated demo see:  
https://cs231n.github.io/convolutional-networks/









https://pytorch.org/tutorials/beginner/blitz/cifar10_tutorial.html



The following slides were taken from Stanford’s CS231:

- https://cs231n.github.io/

- https://www.youtube.com/playlist?list=PL3FW7Lu3i5JvHM8ljYj-zLfQRF3EO8sYv

https://cs231n.github.io/
































Recurrent neural networks

[xi+1, zi] = N (xi,yi)
<latexit sha1_base64="mN9JLmJZHDXYDC0dTjUeOvyCQrs="></latexit><latexit sha1_base64="mN9JLmJZHDXYDC0dTjUeOvyCQrs="></latexit><latexit sha1_base64="mN9JLmJZHDXYDC0dTjUeOvyCQrs="></latexit><latexit sha1_base64="mN9JLmJZHDXYDC0dTjUeOvyCQrs="></latexit><latexit sha1_base64="mN9JLmJZHDXYDC0dTjUeOvyCQrs="></latexit><latexit sha1_base64="mN9JLmJZHDXYDC0dTjUeOvyCQrs="></latexit>

N
<latexit sha1_base64="CLtL5qr+OC23GHoXGbgeQH5DgkA=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxlWpYB+QhjKZTtqhk0yYmQgl9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsbyO3s7u3f5A/LBwdn5yeFc8vepLHApMu5oyLgYckYTQkXUUVI4NIEBR4jPS92V3a7z8RISkPH9U8Im6AJiH1KUZKS84wQGqKEUvai1GxZJnNRrVarkLbtJaAWtGo1dZKCWTojIo/wzHHcUBChRmS0rGtSLkJEopiRhaFYSxJhPAMTYijaYgCIt1kefIC3mhlDH0udIUKLtW/EwkKpJwHnnamJ8rtXir+13Ni5TfchIZRrEiIV4v8mEHFYfo/HFNBsGJzTRAWVN8K8RQJhJVOaXMLm3BtmAZl/YxOZyuUeiUjTXudTq9s2pZpP1RKrXaWUx5cgWtwC2xQBy1wDzqgCzDg4AW8gjfj2Xg3PozPlTVnZDOXYAPG1y89lJyJ</latexit><latexit sha1_base64="CLtL5qr+OC23GHoXGbgeQH5DgkA=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxlWpYB+QhjKZTtqhk0yYmQgl9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsbyO3s7u3f5A/LBwdn5yeFc8vepLHApMu5oyLgYckYTQkXUUVI4NIEBR4jPS92V3a7z8RISkPH9U8Im6AJiH1KUZKS84wQGqKEUvai1GxZJnNRrVarkLbtJaAWtGo1dZKCWTojIo/wzHHcUBChRmS0rGtSLkJEopiRhaFYSxJhPAMTYijaYgCIt1kefIC3mhlDH0udIUKLtW/EwkKpJwHnnamJ8rtXir+13Ni5TfchIZRrEiIV4v8mEHFYfo/HFNBsGJzTRAWVN8K8RQJhJVOaXMLm3BtmAZl/YxOZyuUeiUjTXudTq9s2pZpP1RKrXaWUx5cgWtwC2xQBy1wDzqgCzDg4AW8gjfj2Xg3PozPlTVnZDOXYAPG1y89lJyJ</latexit><latexit sha1_base64="CLtL5qr+OC23GHoXGbgeQH5DgkA=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxlWpYB+QhjKZTtqhk0yYmQgl9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsbyO3s7u3f5A/LBwdn5yeFc8vepLHApMu5oyLgYckYTQkXUUVI4NIEBR4jPS92V3a7z8RISkPH9U8Im6AJiH1KUZKS84wQGqKEUvai1GxZJnNRrVarkLbtJaAWtGo1dZKCWTojIo/wzHHcUBChRmS0rGtSLkJEopiRhaFYSxJhPAMTYijaYgCIt1kefIC3mhlDH0udIUKLtW/EwkKpJwHnnamJ8rtXir+13Ni5TfchIZRrEiIV4v8mEHFYfo/HFNBsGJzTRAWVN8K8RQJhJVOaXMLm3BtmAZl/YxOZyuUeiUjTXudTq9s2pZpP1RKrXaWUx5cgWtwC2xQBy1wDzqgCzDg4AW8gjfj2Xg3PozPlTVnZDOXYAPG1y89lJyJ</latexit><latexit sha1_base64="CLtL5qr+OC23GHoXGbgeQH5DgkA=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxlWpYB+QhjKZTtqhk0yYmQgl9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsbyO3s7u3f5A/LBwdn5yeFc8vepLHApMu5oyLgYckYTQkXUUVI4NIEBR4jPS92V3a7z8RISkPH9U8Im6AJiH1KUZKS84wQGqKEUvai1GxZJnNRrVarkLbtJaAWtGo1dZKCWTojIo/wzHHcUBChRmS0rGtSLkJEopiRhaFYSxJhPAMTYijaYgCIt1kefIC3mhlDH0udIUKLtW/EwkKpJwHnnamJ8rtXir+13Ni5TfchIZRrEiIV4v8mEHFYfo/HFNBsGJzTRAWVN8K8RQJhJVOaXMLm3BtmAZl/YxOZyuUeiUjTXudTq9s2pZpP1RKrXaWUx5cgWtwC2xQBy1wDzqgCzDg4AW8gjfj2Xg3PozPlTVnZDOXYAPG1y89lJyJ</latexit><latexit sha1_base64="CLtL5qr+OC23GHoXGbgeQH5DgkA=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxlWpYB+QhjKZTtqhk0yYmQgl9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsbyO3s7u3f5A/LBwdn5yeFc8vepLHApMu5oyLgYckYTQkXUUVI4NIEBR4jPS92V3a7z8RISkPH9U8Im6AJiH1KUZKS84wQGqKEUvai1GxZJnNRrVarkLbtJaAWtGo1dZKCWTojIo/wzHHcUBChRmS0rGtSLkJEopiRhaFYSxJhPAMTYijaYgCIt1kefIC3mhlDH0udIUKLtW/EwkKpJwHnnamJ8rtXir+13Ni5TfchIZRrEiIV4v8mEHFYfo/HFNBsGJzTRAWVN8K8RQJhJVOaXMLm3BtmAZl/YxOZyuUeiUjTXudTq9s2pZpP1RKrXaWUx5cgWtwC2xQBy1wDzqgCzDg4AW8gjfj2Xg3PozPlTVnZDOXYAPG1y89lJyJ</latexit><latexit sha1_base64="CLtL5qr+OC23GHoXGbgeQH5DgkA=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxlWpYB+QhjKZTtqhk0yYmQgl9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsbyO3s7u3f5A/LBwdn5yeFc8vepLHApMu5oyLgYckYTQkXUUVI4NIEBR4jPS92V3a7z8RISkPH9U8Im6AJiH1KUZKS84wQGqKEUvai1GxZJnNRrVarkLbtJaAWtGo1dZKCWTojIo/wzHHcUBChRmS0rGtSLkJEopiRhaFYSxJhPAMTYijaYgCIt1kefIC3mhlDH0udIUKLtW/EwkKpJwHnnamJ8rtXir+13Ni5TfchIZRrEiIV4v8mEHFYfo/HFNBsGJzTRAWVN8K8RQJhJVOaXMLm3BtmAZl/YxOZyuUeiUjTXudTq9s2pZpP1RKrXaWUx5cgWtwC2xQBy1wDzqgCzDg4AW8gjfj2Xg3PozPlTVnZDOXYAPG1y89lJyJ</latexit>

xi+1
<latexit sha1_base64="/QVwS2dHE163Ex4n1Fzm3LmEte8=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCIISk9LkruHElFewD2hAm00k7dPJgZiKW0K9w6VY/wp249Qv8Bn/CSRuKLR4YuJxzLvfMcSNGhTTNby23tb2zu5ffLxwcHh0X9ZPTrghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem505tU7z0SLmgYPMhZRGwfjQPqUYykohy9OPSRnLgefHISem3NHb1kGs1GtVquQsswF4CKUajVVkwJZGg7+s9wFOLYJ4HEDAkxsMxI2gnikmJG5oVhLEiE8BSNyUCNAfKJsJNF8Dm8VMwIeiFXL5Bwwf7dSJAvxMx3lTONKTa1lPxPG8TSa9gJDaJYkgAvD3kxgzKEaQtwRDnBks3UgDCnKivEE8QRlqqr9StsHCrDxC+rz6h2NkqpV7Khaa3a6ZYNyzSs+0qpdZf1lAfn4AJcAQvUQQvcgjboAAxi8AJewZv2rL1rH9rn0prTsp0zsAbt6xcFc53o</latexit><latexit sha1_base64="/QVwS2dHE163Ex4n1Fzm3LmEte8=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCIISk9LkruHElFewD2hAm00k7dPJgZiKW0K9w6VY/wp249Qv8Bn/CSRuKLR4YuJxzLvfMcSNGhTTNby23tb2zu5ffLxwcHh0X9ZPTrghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem505tU7z0SLmgYPMhZRGwfjQPqUYykohy9OPSRnLgefHISem3NHb1kGs1GtVquQsswF4CKUajVVkwJZGg7+s9wFOLYJ4HEDAkxsMxI2gnikmJG5oVhLEiE8BSNyUCNAfKJsJNF8Dm8VMwIeiFXL5Bwwf7dSJAvxMx3lTONKTa1lPxPG8TSa9gJDaJYkgAvD3kxgzKEaQtwRDnBks3UgDCnKivEE8QRlqqr9StsHCrDxC+rz6h2NkqpV7Khaa3a6ZYNyzSs+0qpdZf1lAfn4AJcAQvUQQvcgjboAAxi8AJewZv2rL1rH9rn0prTsp0zsAbt6xcFc53o</latexit><latexit sha1_base64="/QVwS2dHE163Ex4n1Fzm3LmEte8=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCIISk9LkruHElFewD2hAm00k7dPJgZiKW0K9w6VY/wp249Qv8Bn/CSRuKLR4YuJxzLvfMcSNGhTTNby23tb2zu5ffLxwcHh0X9ZPTrghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem505tU7z0SLmgYPMhZRGwfjQPqUYykohy9OPSRnLgefHISem3NHb1kGs1GtVquQsswF4CKUajVVkwJZGg7+s9wFOLYJ4HEDAkxsMxI2gnikmJG5oVhLEiE8BSNyUCNAfKJsJNF8Dm8VMwIeiFXL5Bwwf7dSJAvxMx3lTONKTa1lPxPG8TSa9gJDaJYkgAvD3kxgzKEaQtwRDnBks3UgDCnKivEE8QRlqqr9StsHCrDxC+rz6h2NkqpV7Khaa3a6ZYNyzSs+0qpdZf1lAfn4AJcAQvUQQvcgjboAAxi8AJewZv2rL1rH9rn0prTsp0zsAbt6xcFc53o</latexit><latexit sha1_base64="/QVwS2dHE163Ex4n1Fzm3LmEte8=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCIISk9LkruHElFewD2hAm00k7dPJgZiKW0K9w6VY/wp249Qv8Bn/CSRuKLR4YuJxzLvfMcSNGhTTNby23tb2zu5ffLxwcHh0X9ZPTrghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem505tU7z0SLmgYPMhZRGwfjQPqUYykohy9OPSRnLgefHISem3NHb1kGs1GtVquQsswF4CKUajVVkwJZGg7+s9wFOLYJ4HEDAkxsMxI2gnikmJG5oVhLEiE8BSNyUCNAfKJsJNF8Dm8VMwIeiFXL5Bwwf7dSJAvxMx3lTONKTa1lPxPG8TSa9gJDaJYkgAvD3kxgzKEaQtwRDnBks3UgDCnKivEE8QRlqqr9StsHCrDxC+rz6h2NkqpV7Khaa3a6ZYNyzSs+0qpdZf1lAfn4AJcAQvUQQvcgjboAAxi8AJewZv2rL1rH9rn0prTsp0zsAbt6xcFc53o</latexit><latexit sha1_base64="/QVwS2dHE163Ex4n1Fzm3LmEte8=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCIISk9LkruHElFewD2hAm00k7dPJgZiKW0K9w6VY/wp249Qv8Bn/CSRuKLR4YuJxzLvfMcSNGhTTNby23tb2zu5ffLxwcHh0X9ZPTrghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem505tU7z0SLmgYPMhZRGwfjQPqUYykohy9OPSRnLgefHISem3NHb1kGs1GtVquQsswF4CKUajVVkwJZGg7+s9wFOLYJ4HEDAkxsMxI2gnikmJG5oVhLEiE8BSNyUCNAfKJsJNF8Dm8VMwIeiFXL5Bwwf7dSJAvxMx3lTONKTa1lPxPG8TSa9gJDaJYkgAvD3kxgzKEaQtwRDnBks3UgDCnKivEE8QRlqqr9StsHCrDxC+rz6h2NkqpV7Khaa3a6ZYNyzSs+0qpdZf1lAfn4AJcAQvUQQvcgjboAAxi8AJewZv2rL1rH9rn0prTsp0zsAbt6xcFc53o</latexit><latexit sha1_base64="/QVwS2dHE163Ex4n1Fzm3LmEte8=">AAACEXicbVDLSsNAFJ3UV62PRl26GSyCIISk9LkruHElFewD2hAm00k7dPJgZiKW0K9w6VY/wp249Qv8Bn/CSRuKLR4YuJxzLvfMcSNGhTTNby23tb2zu5ffLxwcHh0X9ZPTrghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem505tU7z0SLmgYPMhZRGwfjQPqUYykohy9OPSRnLgefHISem3NHb1kGs1GtVquQsswF4CKUajVVkwJZGg7+s9wFOLYJ4HEDAkxsMxI2gnikmJG5oVhLEiE8BSNyUCNAfKJsJNF8Dm8VMwIeiFXL5Bwwf7dSJAvxMx3lTONKTa1lPxPG8TSa9gJDaJYkgAvD3kxgzKEaQtwRDnBks3UgDCnKivEE8QRlqqr9StsHCrDxC+rz6h2NkqpV7Khaa3a6ZYNyzSs+0qpdZf1lAfn4AJcAQvUQQvcgjboAAxi8AJewZv2rL1rH9rn0prTsp0zsAbt6xcFc53o</latexit>

xi
<latexit sha1_base64="IQcNNT1BnUniH8fXWjjxa5QZnDo=">AAACDXicbVDLSgMxFM34rPVVdekmWARXZab0uSu4cSUV7APaoWTSTBuaTMYkI5ah3+DSrX6EO3HrN/gN/oSZdii2eCBwOedc7snxQkaVtu1va2Nza3tnN7OX3T84PDrOnZy2lYgkJi0smJBdDynCaEBammpGuqEkiHuMdLzJdaJ3HolUVAT3ehoSl6NRQH2KkTaU2+dIjz0fPg1iOhvk8nahXiuXi2XoFOw5oGEMKpUlkwcpmoPcT38ocMRJoDFDSvUcO9RujKSmmJFZth8pEiI8QSPSM2OAOFFuPA89g5eGGUJfSPMCDefs340YcaWm3DPOJKRa1xLyP60Xab/mxjQII00CvDjkRwxqAZMG4JBKgjWbmgFhSU1WiMdIIqxNT6tX2EgYw5gXzWdMO2ulVEvpUHeW7bSLBccuOHelfOM27SkDzsEFuAIOqIIGuAFN0AIYPIAX8ArerGfr3fqwPhfWDSvdOQMrsL5+AaIonUc=</latexit><latexit sha1_base64="IQcNNT1BnUniH8fXWjjxa5QZnDo=">AAACDXicbVDLSgMxFM34rPVVdekmWARXZab0uSu4cSUV7APaoWTSTBuaTMYkI5ah3+DSrX6EO3HrN/gN/oSZdii2eCBwOedc7snxQkaVtu1va2Nza3tnN7OX3T84PDrOnZy2lYgkJi0smJBdDynCaEBammpGuqEkiHuMdLzJdaJ3HolUVAT3ehoSl6NRQH2KkTaU2+dIjz0fPg1iOhvk8nahXiuXi2XoFOw5oGEMKpUlkwcpmoPcT38ocMRJoDFDSvUcO9RujKSmmJFZth8pEiI8QSPSM2OAOFFuPA89g5eGGUJfSPMCDefs340YcaWm3DPOJKRa1xLyP60Xab/mxjQII00CvDjkRwxqAZMG4JBKgjWbmgFhSU1WiMdIIqxNT6tX2EgYw5gXzWdMO2ulVEvpUHeW7bSLBccuOHelfOM27SkDzsEFuAIOqIIGuAFN0AIYPIAX8ArerGfr3fqwPhfWDSvdOQMrsL5+AaIonUc=</latexit><latexit sha1_base64="IQcNNT1BnUniH8fXWjjxa5QZnDo=">AAACDXicbVDLSgMxFM34rPVVdekmWARXZab0uSu4cSUV7APaoWTSTBuaTMYkI5ah3+DSrX6EO3HrN/gN/oSZdii2eCBwOedc7snxQkaVtu1va2Nza3tnN7OX3T84PDrOnZy2lYgkJi0smJBdDynCaEBammpGuqEkiHuMdLzJdaJ3HolUVAT3ehoSl6NRQH2KkTaU2+dIjz0fPg1iOhvk8nahXiuXi2XoFOw5oGEMKpUlkwcpmoPcT38ocMRJoDFDSvUcO9RujKSmmJFZth8pEiI8QSPSM2OAOFFuPA89g5eGGUJfSPMCDefs340YcaWm3DPOJKRa1xLyP60Xab/mxjQII00CvDjkRwxqAZMG4JBKgjWbmgFhSU1WiMdIIqxNT6tX2EgYw5gXzWdMO2ulVEvpUHeW7bSLBccuOHelfOM27SkDzsEFuAIOqIIGuAFN0AIYPIAX8ArerGfr3fqwPhfWDSvdOQMrsL5+AaIonUc=</latexit><latexit sha1_base64="IQcNNT1BnUniH8fXWjjxa5QZnDo=">AAACDXicbVDLSgMxFM34rPVVdekmWARXZab0uSu4cSUV7APaoWTSTBuaTMYkI5ah3+DSrX6EO3HrN/gN/oSZdii2eCBwOedc7snxQkaVtu1va2Nza3tnN7OX3T84PDrOnZy2lYgkJi0smJBdDynCaEBammpGuqEkiHuMdLzJdaJ3HolUVAT3ehoSl6NRQH2KkTaU2+dIjz0fPg1iOhvk8nahXiuXi2XoFOw5oGEMKpUlkwcpmoPcT38ocMRJoDFDSvUcO9RujKSmmJFZth8pEiI8QSPSM2OAOFFuPA89g5eGGUJfSPMCDefs340YcaWm3DPOJKRa1xLyP60Xab/mxjQII00CvDjkRwxqAZMG4JBKgjWbmgFhSU1WiMdIIqxNT6tX2EgYw5gXzWdMO2ulVEvpUHeW7bSLBccuOHelfOM27SkDzsEFuAIOqIIGuAFN0AIYPIAX8ArerGfr3fqwPhfWDSvdOQMrsL5+AaIonUc=</latexit><latexit sha1_base64="IQcNNT1BnUniH8fXWjjxa5QZnDo=">AAACDXicbVDLSgMxFM34rPVVdekmWARXZab0uSu4cSUV7APaoWTSTBuaTMYkI5ah3+DSrX6EO3HrN/gN/oSZdii2eCBwOedc7snxQkaVtu1va2Nza3tnN7OX3T84PDrOnZy2lYgkJi0smJBdDynCaEBammpGuqEkiHuMdLzJdaJ3HolUVAT3ehoSl6NRQH2KkTaU2+dIjz0fPg1iOhvk8nahXiuXi2XoFOw5oGEMKpUlkwcpmoPcT38ocMRJoDFDSvUcO9RujKSmmJFZth8pEiI8QSPSM2OAOFFuPA89g5eGGUJfSPMCDefs340YcaWm3DPOJKRa1xLyP60Xab/mxjQII00CvDjkRwxqAZMG4JBKgjWbmgFhSU1WiMdIIqxNT6tX2EgYw5gXzWdMO2ulVEvpUHeW7bSLBccuOHelfOM27SkDzsEFuAIOqIIGuAFN0AIYPIAX8ArerGfr3fqwPhfWDSvdOQMrsL5+AaIonUc=</latexit><latexit sha1_base64="IQcNNT1BnUniH8fXWjjxa5QZnDo=">AAACDXicbVDLSgMxFM34rPVVdekmWARXZab0uSu4cSUV7APaoWTSTBuaTMYkI5ah3+DSrX6EO3HrN/gN/oSZdii2eCBwOedc7snxQkaVtu1va2Nza3tnN7OX3T84PDrOnZy2lYgkJi0smJBdDynCaEBammpGuqEkiHuMdLzJdaJ3HolUVAT3ehoSl6NRQH2KkTaU2+dIjz0fPg1iOhvk8nahXiuXi2XoFOw5oGEMKpUlkwcpmoPcT38ocMRJoDFDSvUcO9RujKSmmJFZth8pEiI8QSPSM2OAOFFuPA89g5eGGUJfSPMCDefs340YcaWm3DPOJKRa1xLyP60Xab/mxjQII00CvDjkRwxqAZMG4JBKgjWbmgFhSU1WiMdIIqxNT6tX2EgYw5gXzWdMO2ulVEvpUHeW7bSLBccuOHelfOM27SkDzsEFuAIOqIIGuAFN0AIYPIAX8ArerGfr3fqwPhfWDSvdOQMrsL5+AaIonUc=</latexit>
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<latexit sha1_base64="5UQumCzbomZKXlsN2+1lHP+1JQ4=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsLWQhjKZTtqhk0yYmQgh9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsb6Owtb2zu1fcLx0cHh2flE/P+pLHApMe5oyLgYckYTQkPUUVI4NIEBR4jDx6s5us//hEhKQ8fFBJRNwATULqU4yUlpxhgNTU82EyoqNyxTLbrXq9Woe2aS0AtaLRaKyUCsjRHZV/hmOO44CECjMkpWNbkXJTJBTFjMxLw1iSCOEZmhBH0xAFRLrp4uQ5vNLKGPpc6AoVXKh/J1IUSJkEnnZmJ8rNXib+13Ni5bfclIZRrEiIl4v8mEHFYfY/HFNBsGKJJggLqm+FeIoEwkqntL6FTbg2TIOqfkansxFKs5aTtr1Kp181bcu072uVzl2eUxFcgEtwDWzQBB1wC7qgBzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y/AhJw8</latexit><latexit sha1_base64="5UQumCzbomZKXlsN2+1lHP+1JQ4=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsLWQhjKZTtqhk0yYmQgh9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsb6Owtb2zu1fcLx0cHh2flE/P+pLHApMe5oyLgYckYTQkPUUVI4NIEBR4jDx6s5us//hEhKQ8fFBJRNwATULqU4yUlpxhgNTU82EyoqNyxTLbrXq9Woe2aS0AtaLRaKyUCsjRHZV/hmOO44CECjMkpWNbkXJTJBTFjMxLw1iSCOEZmhBH0xAFRLrp4uQ5vNLKGPpc6AoVXKh/J1IUSJkEnnZmJ8rNXib+13Ni5bfclIZRrEiIl4v8mEHFYfY/HFNBsGKJJggLqm+FeIoEwkqntL6FTbg2TIOqfkansxFKs5aTtr1Kp181bcu072uVzl2eUxFcgEtwDWzQBB1wC7qgBzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y/AhJw8</latexit><latexit sha1_base64="5UQumCzbomZKXlsN2+1lHP+1JQ4=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsLWQhjKZTtqhk0yYmQgh9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsb6Owtb2zu1fcLx0cHh2flE/P+pLHApMe5oyLgYckYTQkPUUVI4NIEBR4jDx6s5us//hEhKQ8fFBJRNwATULqU4yUlpxhgNTU82EyoqNyxTLbrXq9Woe2aS0AtaLRaKyUCsjRHZV/hmOO44CECjMkpWNbkXJTJBTFjMxLw1iSCOEZmhBH0xAFRLrp4uQ5vNLKGPpc6AoVXKh/J1IUSJkEnnZmJ8rNXib+13Ni5bfclIZRrEiIl4v8mEHFYfY/HFNBsGKJJggLqm+FeIoEwkqntL6FTbg2TIOqfkansxFKs5aTtr1Kp181bcu072uVzl2eUxFcgEtwDWzQBB1wC7qgBzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y/AhJw8</latexit><latexit sha1_base64="5UQumCzbomZKXlsN2+1lHP+1JQ4=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsLWQhjKZTtqhk0yYmQgh9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsb6Owtb2zu1fcLx0cHh2flE/P+pLHApMe5oyLgYckYTQkPUUVI4NIEBR4jDx6s5us//hEhKQ8fFBJRNwATULqU4yUlpxhgNTU82EyoqNyxTLbrXq9Woe2aS0AtaLRaKyUCsjRHZV/hmOO44CECjMkpWNbkXJTJBTFjMxLw1iSCOEZmhBH0xAFRLrp4uQ5vNLKGPpc6AoVXKh/J1IUSJkEnnZmJ8rNXib+13Ni5bfclIZRrEiIl4v8mEHFYfY/HFNBsGKJJggLqm+FeIoEwkqntL6FTbg2TIOqfkansxFKs5aTtr1Kp181bcu072uVzl2eUxFcgEtwDWzQBB1wC7qgBzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y/AhJw8</latexit><latexit sha1_base64="5UQumCzbomZKXlsN2+1lHP+1JQ4=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsLWQhjKZTtqhk0yYmQgh9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsb6Owtb2zu1fcLx0cHh2flE/P+pLHApMe5oyLgYckYTQkPUUVI4NIEBR4jDx6s5us//hEhKQ8fFBJRNwATULqU4yUlpxhgNTU82EyoqNyxTLbrXq9Woe2aS0AtaLRaKyUCsjRHZV/hmOO44CECjMkpWNbkXJTJBTFjMxLw1iSCOEZmhBH0xAFRLrp4uQ5vNLKGPpc6AoVXKh/J1IUSJkEnnZmJ8rNXib+13Ni5bfclIZRrEiIl4v8mEHFYfY/HFNBsGKJJggLqm+FeIoEwkqntL6FTbg2TIOqfkansxFKs5aTtr1Kp181bcu072uVzl2eUxFcgEtwDWzQBB1wC7qgBzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y/AhJw8</latexit><latexit sha1_base64="5UQumCzbomZKXlsN2+1lHP+1JQ4=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsLWQhjKZTtqhk0yYmQgh9BNcutWPcCdu/Qi/wZ9w0oZiiwcuHM49l3vv8SJGpbKsb6Owtb2zu1fcLx0cHh2flE/P+pLHApMe5oyLgYckYTQkPUUVI4NIEBR4jDx6s5us//hEhKQ8fFBJRNwATULqU4yUlpxhgNTU82EyoqNyxTLbrXq9Woe2aS0AtaLRaKyUCsjRHZV/hmOO44CECjMkpWNbkXJTJBTFjMxLw1iSCOEZmhBH0xAFRLrp4uQ5vNLKGPpc6AoVXKh/J1IUSJkEnnZmJ8rNXib+13Ni5bfclIZRrEiIl4v8mEHFYfY/HFNBsGKJJggLqm+FeIoEwkqntL6FTbg2TIOqfkansxFKs5aTtr1Kp181bcu072uVzl2eUxFcgEtwDWzQBB1wC7qgBzDg4AW8gjfj2Xg3PozPpbVg5DPnYA3G1y/AhJw8</latexit>

zi
<latexit sha1_base64="igE2K4OrQfg50Sl/Hapyu+4sfwE=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsA9IQ5lMJ+3QSSbMTIQa+gku3epHuBO3foTf4E84aUOxxQMXDueey733eBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXcljgUkHc8ZF30OSMBqSjqKKkX4kCAo8Rnre9Cbt9x6JkJSHD2oWETdA45D6FCOlJWcQIDXxfPg0pMNiyTKbjWq1XIW2aS0AtaJRq62UEsjQHhZ/BiOO44CECjMkpWNbkXITJBTFjMwLg1iSCOEpGhNH0xAFRLrJ4uQ5vNLKCPpc6AoVXKh/JxIUSDkLPO1MT5SbvVT8r+fEym+4CQ2jWJEQLxf5MYOKw/R/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAnK+hmdzkYo9UpGmvYqnW7ZtC3Tvq+UWndZTnlwAS7BNbBBHbTALWiDDsCAgxfwCt6MZ+Pd+DA+l9ackc2cgzUYX7/CI5w9</latexit><latexit sha1_base64="igE2K4OrQfg50Sl/Hapyu+4sfwE=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsA9IQ5lMJ+3QSSbMTIQa+gku3epHuBO3foTf4E84aUOxxQMXDueey733eBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXcljgUkHc8ZF30OSMBqSjqKKkX4kCAo8Rnre9Cbt9x6JkJSHD2oWETdA45D6FCOlJWcQIDXxfPg0pMNiyTKbjWq1XIW2aS0AtaJRq62UEsjQHhZ/BiOO44CECjMkpWNbkXITJBTFjMwLg1iSCOEpGhNH0xAFRLrJ4uQ5vNLKCPpc6AoVXKh/JxIUSDkLPO1MT5SbvVT8r+fEym+4CQ2jWJEQLxf5MYOKw/R/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAnK+hmdzkYo9UpGmvYqnW7ZtC3Tvq+UWndZTnlwAS7BNbBBHbTALWiDDsCAgxfwCt6MZ+Pd+DA+l9ackc2cgzUYX7/CI5w9</latexit><latexit sha1_base64="igE2K4OrQfg50Sl/Hapyu+4sfwE=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsA9IQ5lMJ+3QSSbMTIQa+gku3epHuBO3foTf4E84aUOxxQMXDueey733eBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXcljgUkHc8ZF30OSMBqSjqKKkX4kCAo8Rnre9Cbt9x6JkJSHD2oWETdA45D6FCOlJWcQIDXxfPg0pMNiyTKbjWq1XIW2aS0AtaJRq62UEsjQHhZ/BiOO44CECjMkpWNbkXITJBTFjMwLg1iSCOEpGhNH0xAFRLrJ4uQ5vNLKCPpc6AoVXKh/JxIUSDkLPO1MT5SbvVT8r+fEym+4CQ2jWJEQLxf5MYOKw/R/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAnK+hmdzkYo9UpGmvYqnW7ZtC3Tvq+UWndZTnlwAS7BNbBBHbTALWiDDsCAgxfwCt6MZ+Pd+DA+l9ackc2cgzUYX7/CI5w9</latexit><latexit sha1_base64="igE2K4OrQfg50Sl/Hapyu+4sfwE=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsA9IQ5lMJ+3QSSbMTIQa+gku3epHuBO3foTf4E84aUOxxQMXDueey733eBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXcljgUkHc8ZF30OSMBqSjqKKkX4kCAo8Rnre9Cbt9x6JkJSHD2oWETdA45D6FCOlJWcQIDXxfPg0pMNiyTKbjWq1XIW2aS0AtaJRq62UEsjQHhZ/BiOO44CECjMkpWNbkXITJBTFjMwLg1iSCOEpGhNH0xAFRLrJ4uQ5vNLKCPpc6AoVXKh/JxIUSDkLPO1MT5SbvVT8r+fEym+4CQ2jWJEQLxf5MYOKw/R/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAnK+hmdzkYo9UpGmvYqnW7ZtC3Tvq+UWndZTnlwAS7BNbBBHbTALWiDDsCAgxfwCt6MZ+Pd+DA+l9ackc2cgzUYX7/CI5w9</latexit><latexit sha1_base64="igE2K4OrQfg50Sl/Hapyu+4sfwE=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsA9IQ5lMJ+3QSSbMTIQa+gku3epHuBO3foTf4E84aUOxxQMXDueey733eBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXcljgUkHc8ZF30OSMBqSjqKKkX4kCAo8Rnre9Cbt9x6JkJSHD2oWETdA45D6FCOlJWcQIDXxfPg0pMNiyTKbjWq1XIW2aS0AtaJRq62UEsjQHhZ/BiOO44CECjMkpWNbkXITJBTFjMwLg1iSCOEpGhNH0xAFRLrJ4uQ5vNLKCPpc6AoVXKh/JxIUSDkLPO1MT5SbvVT8r+fEym+4CQ2jWJEQLxf5MYOKw/R/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAnK+hmdzkYo9UpGmvYqnW7ZtC3Tvq+UWndZTnlwAS7BNbBBHbTALWiDDsCAgxfwCt6MZ+Pd+DA+l9ackc2cgzUYX7/CI5w9</latexit><latexit sha1_base64="igE2K4OrQfg50Sl/Hapyu+4sfwE=">AAACC3icbVDLSsNAFJ3UV62vqks3g0VwFZLS567gxpVUsA9IQ5lMJ+3QSSbMTIQa+gku3epHuBO3foTf4E84aUOxxQMXDueey733eBGjUlnWt5Hb2t7Z3cvvFw4Oj45PiqdnXcljgUkHc8ZF30OSMBqSjqKKkX4kCAo8Rnre9Cbt9x6JkJSHD2oWETdA45D6FCOlJWcQIDXxfPg0pMNiyTKbjWq1XIW2aS0AtaJRq62UEsjQHhZ/BiOO44CECjMkpWNbkXITJBTFjMwLg1iSCOEpGhNH0xAFRLrJ4uQ5vNLKCPpc6AoVXKh/JxIUSDkLPO1MT5SbvVT8r+fEym+4CQ2jWJEQLxf5MYOKw/R/OKKCYMVmmiAsqL4V4gkSCCud0voWNubaMAnK+hmdzkYo9UpGmvYqnW7ZtC3Tvq+UWndZTnlwAS7BNbBBHbTALWiDDsCAgxfwCt6MZ+Pd+DA+l9ackc2cgzUYX7/CI5w9</latexit>

Feedback output to input

Numerical solvers are recurrence relations!

x1,x2,x3, . . . ,xi,xi+1, . . . ,xn
<latexit sha1_base64="WfGxss/eGA3anUSMgpqbq25P33U="></latexit><latexit sha1_base64="WfGxss/eGA3anUSMgpqbq25P33U="></latexit><latexit sha1_base64="WfGxss/eGA3anUSMgpqbq25P33U="></latexit><latexit sha1_base64="WfGxss/eGA3anUSMgpqbq25P33U="></latexit><latexit sha1_base64="WfGxss/eGA3anUSMgpqbq25P33U="></latexit><latexit sha1_base64="WfGxss/eGA3anUSMgpqbq25P33U="></latexit>






































































