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The Petz Recovery Map

Alec Boyd
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For Your Consideration

https://youtu.be/cJyGoGPXTj4?si=TcxUA4MaGbyw5V-A

https://youtu.be/cjIvu7e6Wq8?si=um9FYh3cSwDNh9ar

https://youtu.be/cjIvu7e6Wq8?si=um9FYh3cSwDNh9ar
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For Your Consideration

https://youtu.be/cJyGoGPXTj4?si=TcxUA4MaGbyw5V-A

https://youtu.be/cjIvu7e6Wq8?si=um9FYh3cSwDNh9ar

What does it mean to flip it and reverse it?

https://youtu.be/cjIvu7e6Wq8?si=um9FYh3cSwDNh9ar


Unitary Time Reversal

Time evolution Û(t) = e�iĤt/~
<latexit sha1_base64="4+EoFbiC2Lpnr35pvLRLgfMIF3w=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WoC2tSBd0IBV10WcE+oIllMp20QycPZm6EEvIBbvwVNy4UcesHuPNvnLZZaOuBgcM553LnHjcSXIFpfhu5peWV1bX8emFjc2t7p7i711JhLClr0lCEsuMSxQQPWBM4CNaJJCO+K1jbHV1P/PYDk4qHwR2MI+b4ZBBwj1MCWuoVS/aQQNJMy3B8hdl9coI5nkr1FMOpPXSJTHXKrJhT4EViZaSEMjR6xS+7H9LYZwFQQZTqWmYETkIkcCpYWrBjxSJCR2TAupoGxGfKSabHpPhIK33shVK/APBU/T2REF+pse/qpE9gqOa9ifif143Bu3QSHkQxsIDOFnmxwBDiSTO4zyWjIMaaECq5/iumQyIJBd1fQZdgzZ+8SFrVinVWqd6el2o3WR15dIAOURlZ6ALVUB01UBNR9Iie0St6M56MF+Pd+JhFc0Y2s4/+wPj8AdnTmj0=</latexit>



Unitary Time Reversal

Time evolution

Reverse-time evolution

Û(t) = e�iĤt/~
<latexit sha1_base64="4+EoFbiC2Lpnr35pvLRLgfMIF3w=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WoC2tSBd0IBV10WcE+oIllMp20QycPZm6EEvIBbvwVNy4UcesHuPNvnLZZaOuBgcM553LnHjcSXIFpfhu5peWV1bX8emFjc2t7p7i711JhLClr0lCEsuMSxQQPWBM4CNaJJCO+K1jbHV1P/PYDk4qHwR2MI+b4ZBBwj1MCWuoVS/aQQNJMy3B8hdl9coI5nkr1FMOpPXSJTHXKrJhT4EViZaSEMjR6xS+7H9LYZwFQQZTqWmYETkIkcCpYWrBjxSJCR2TAupoGxGfKSabHpPhIK33shVK/APBU/T2REF+pse/qpE9gqOa9ifif143Bu3QSHkQxsIDOFnmxwBDiSTO4zyWjIMaaECq5/iumQyIJBd1fQZdgzZ+8SFrVinVWqd6el2o3WR15dIAOURlZ6ALVUB01UBNR9Iie0St6M56MF+Pd+JhFc0Y2s4/+wPj8AdnTmj0=</latexit>

Û(�t) = eiĤt/~
<latexit sha1_base64="Q9ymObXpFeKFnpFQ/2/dbOld6A8=">AAACC3icbVC7SgNBFJ2Nrxhfq5Y2Q4IQC+NuFLQRAlqkjGAekF3D7GSSDJl9MHNXCMv2Nv6KjYUitv6AnX/jZJNCowcuHM65l3vv8SLBFVjWl5FbWl5ZXcuvFzY2t7Z3zN29lgpjSVmThiKUHY8oJnjAmsBBsE4kGfE9wdre+Grqt++ZVDwMbmESMdcnw4APOCWgpZ5ZdEYEkmZaPoajS8zuEo4zpZ5iOHFGHpFpzyxZFSsD/kvsOSmhORo989PphzT2WQBUEKW6thWBmxAJnAqWFpxYsYjQMRmyrqYB8Zlyk+yXFB9qpY8HodQVAM7UnxMJ8ZWa+J7u9AmM1KI3Ff/zujEMLtyEB1EMLKCzRYNYYAjxNBjc55JREBNNCJVc34rpiEhCQcdX0CHYiy//Ja1qxT6tVG/OSrXreRx5dICKqIxsdI5qqI4aqIkoekBP6AW9Go/Gs/FmvM9ac8Z8Zh/9gvHxDXtemhM=</latexit>

Û(t)R ⌘
<latexit sha1_base64="iUSZhQa7YKlQamXEw/QSzELhN6o=">AAAB/HicbVBNT8JAEN36ifhV5ehlIzHBC2nRRI9ELx7RWCChlWyXBTZsP9ydkjQN/hUvHjTGqz/Em//GBXpQ8CWTvLw3k5l5fiy4Asv6NlZW19Y3Ngtbxe2d3b198+CwqaJEUubQSESy7RPFBA+ZAxwEa8eSkcAXrOWPrqd+a8yk4lF4D2nMvIAMQt7nlICWumbJHRLInEkFTh/usMseEz7ummWras2Al4mdkzLK0eiaX24voknAQqCCKNWxrRi8jEjgVLBJ0U0UiwkdkQHraBqSgCkvmx0/wSda6eF+JHWFgGfq74mMBEqlga87AwJDtehNxf+8TgL9Sy/jYZwAC+l8UT8RGCI8TQL3uGQURKoJoZLrWzEdEkko6LyKOgR78eVl0qxV7bNq7fa8XL/K4yigI3SMKshGF6iOblADOYiiFD2jV/RmPBkvxrvxMW9dMfKZEvoD4/MHIDCUbg==</latexit>



Unitary Time Reversal

Time evolution

Reverse-time evolution

Reverse=Inverse:

Û(t) = e�iĤt/~
<latexit sha1_base64="4+EoFbiC2Lpnr35pvLRLgfMIF3w=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WoC2tSBd0IBV10WcE+oIllMp20QycPZm6EEvIBbvwVNy4UcesHuPNvnLZZaOuBgcM553LnHjcSXIFpfhu5peWV1bX8emFjc2t7p7i711JhLClr0lCEsuMSxQQPWBM4CNaJJCO+K1jbHV1P/PYDk4qHwR2MI+b4ZBBwj1MCWuoVS/aQQNJMy3B8hdl9coI5nkr1FMOpPXSJTHXKrJhT4EViZaSEMjR6xS+7H9LYZwFQQZTqWmYETkIkcCpYWrBjxSJCR2TAupoGxGfKSabHpPhIK33shVK/APBU/T2REF+pse/qpE9gqOa9ifif143Bu3QSHkQxsIDOFnmxwBDiSTO4zyWjIMaaECq5/iumQyIJBd1fQZdgzZ+8SFrVinVWqd6el2o3WR15dIAOURlZ6ALVUB01UBNR9Iie0St6M56MF+Pd+JhFc0Y2s4/+wPj8AdnTmj0=</latexit>

Û(�t) = eiĤt/~
<latexit sha1_base64="Q9ymObXpFeKFnpFQ/2/dbOld6A8=">AAACC3icbVC7SgNBFJ2Nrxhfq5Y2Q4IQC+NuFLQRAlqkjGAekF3D7GSSDJl9MHNXCMv2Nv6KjYUitv6AnX/jZJNCowcuHM65l3vv8SLBFVjWl5FbWl5ZXcuvFzY2t7Z3zN29lgpjSVmThiKUHY8oJnjAmsBBsE4kGfE9wdre+Grqt++ZVDwMbmESMdcnw4APOCWgpZ5ZdEYEkmZaPoajS8zuEo4zpZ5iOHFGHpFpzyxZFSsD/kvsOSmhORo989PphzT2WQBUEKW6thWBmxAJnAqWFpxYsYjQMRmyrqYB8Zlyk+yXFB9qpY8HodQVAM7UnxMJ8ZWa+J7u9AmM1KI3Ff/zujEMLtyEB1EMLKCzRYNYYAjxNBjc55JREBNNCJVc34rpiEhCQcdX0CHYiy//Ja1qxT6tVG/OSrXreRx5dICKqIxsdI5qqI4aqIkoekBP6AW9Go/Gs/FmvM9ac8Z8Zh/9gvHxDXtemhM=</latexit>

since Û(�t)Û(t) = eiĤt/~�iĤt/~
<latexit sha1_base64="g3SiGtRK2Rs1HD1hjkgtndlvSdI="></latexit>

Û(t)R ⌘
<latexit sha1_base64="iUSZhQa7YKlQamXEw/QSzELhN6o=">AAAB/HicbVBNT8JAEN36ifhV5ehlIzHBC2nRRI9ELx7RWCChlWyXBTZsP9ydkjQN/hUvHjTGqz/Em//GBXpQ8CWTvLw3k5l5fiy4Asv6NlZW19Y3Ngtbxe2d3b198+CwqaJEUubQSESy7RPFBA+ZAxwEa8eSkcAXrOWPrqd+a8yk4lF4D2nMvIAMQt7nlICWumbJHRLInEkFTh/usMseEz7ummWras2Al4mdkzLK0eiaX24voknAQqCCKNWxrRi8jEjgVLBJ0U0UiwkdkQHraBqSgCkvmx0/wSda6eF+JHWFgGfq74mMBEqlga87AwJDtehNxf+8TgL9Sy/jYZwAC+l8UT8RGCI8TQL3uGQURKoJoZLrWzEdEkko6LyKOgR78eVl0qxV7bNq7fa8XL/K4yigI3SMKshGF6iOblADOYiiFD2jV/RmPBkvxrvxMW9dMfKZEvoD4/MHIDCUbg==</latexit>

Û(t)R = Û(t)�1
<latexit sha1_base64="UOdkGMuAhywlbWLBfWXhdZWB0wA=">AAACB3icbVC7SgNBFJ2Nrxhfq5aCDAYhFobdKGgjBG0so7hJIFnD7GSSDJl9MHNXCMt2Nv6KjYUitv6CnX/jJNkiRg9cOHPOvcy9x4sEV2BZ30ZuYXFpeSW/Wlhb39jcMrd36iqMJWUODUUomx5RTPCAOcBBsGYkGfE9wRre8GrsNx6YVDwM7mAUMdcn/YD3OCWgpY653x4QSJy0BEf3t/gCzzyTYzvtmEWrbE2A/xI7I0WUodYxv9rdkMY+C4AKolTLtiJwEyKBU8HSQjtWLCJ0SPqspWlAfKbcZHJHig+10sW9UOoKAE/U2YmE+EqNfE93+gQGat4bi/95rRh6527CgygGFtDpR71YYAjxOBTc5ZJRECNNCJVc74rpgEhCQUdX0CHY8yf/JfVK2T4pV25Oi9XLLI482kMHqIRsdIaq6BrVkIMoekTP6BW9GU/Gi/FufExbc0Y2s4t+wfj8AfAMmBI=</latexit>



Unitary Time Reversal

Time evolution

Reverse-time evolution

Reverse=Inverse:

Û(t) = e�iĤt/~
<latexit sha1_base64="4+EoFbiC2Lpnr35pvLRLgfMIF3w=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WoC2tSBd0IBV10WcE+oIllMp20QycPZm6EEvIBbvwVNy4UcesHuPNvnLZZaOuBgcM553LnHjcSXIFpfhu5peWV1bX8emFjc2t7p7i711JhLClr0lCEsuMSxQQPWBM4CNaJJCO+K1jbHV1P/PYDk4qHwR2MI+b4ZBBwj1MCWuoVS/aQQNJMy3B8hdl9coI5nkr1FMOpPXSJTHXKrJhT4EViZaSEMjR6xS+7H9LYZwFQQZTqWmYETkIkcCpYWrBjxSJCR2TAupoGxGfKSabHpPhIK33shVK/APBU/T2REF+pse/qpE9gqOa9ifif143Bu3QSHkQxsIDOFnmxwBDiSTO4zyWjIMaaECq5/iumQyIJBd1fQZdgzZ+8SFrVinVWqd6el2o3WR15dIAOURlZ6ALVUB01UBNR9Iie0St6M56MF+Pd+JhFc0Y2s4/+wPj8AdnTmj0=</latexit>

Û(�t) = eiĤt/~
<latexit sha1_base64="Q9ymObXpFeKFnpFQ/2/dbOld6A8=">AAACC3icbVC7SgNBFJ2Nrxhfq5Y2Q4IQC+NuFLQRAlqkjGAekF3D7GSSDJl9MHNXCMv2Nv6KjYUitv6AnX/jZJNCowcuHM65l3vv8SLBFVjWl5FbWl5ZXcuvFzY2t7Z3zN29lgpjSVmThiKUHY8oJnjAmsBBsE4kGfE9wdre+Grqt++ZVDwMbmESMdcnw4APOCWgpZ5ZdEYEkmZaPoajS8zuEo4zpZ5iOHFGHpFpzyxZFSsD/kvsOSmhORo989PphzT2WQBUEKW6thWBmxAJnAqWFpxYsYjQMRmyrqYB8Zlyk+yXFB9qpY8HodQVAM7UnxMJ8ZWa+J7u9AmM1KI3Ff/zujEMLtyEB1EMLKCzRYNYYAjxNBjc55JREBNNCJVc34rpiEhCQcdX0CHYiy//Ja1qxT6tVG/OSrXreRx5dICKqIxsdI5qqI4aqIkoekBP6AW9Go/Gs/FmvM9ac8Z8Zh/9gvHxDXtemhM=</latexit>

since Û(�t)Û(t) = eiĤt/~�iĤt/~
<latexit sha1_base64="g3SiGtRK2Rs1HD1hjkgtndlvSdI="></latexit>

= e0
<latexit sha1_base64="fXWsqqKHQEWO4dL0IBEZ4mQXQzQ=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIU9OCxgv2ANpbNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rSdUmsfywYwT9CM6kDzkjBorta4JPmbupFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7d0JOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2d9LlCZsTYEsoUt7cSNqSKMmMTKtoQvMWXl0mzWvHOK9X7i3LtNo+jAMdwAmfgwSXU4A7q0AAGI3iGV3hzEufFeXc+5q0rTj5zBH/gfP4AivWPDg==</latexit>

= I ⌘
X

i

|iihi|
<latexit sha1_base64="ZUKhWAf0NDn9ZgWdC4OnYAHD1ks=">AAACG3icbVDLSgMxFM34rPU16tJNsAiuykwVdCMUdKG7CvYBnVIy6W0bmsmMSaZQpv0PN/6KGxeKuBJc+Ddm2llo64GQwzn3kpzjR5wp7Tjf1tLyyuraem4jv7m1vbNr7+3XVBhLClUa8lA2fKKAMwFVzTSHRiSBBD6Huj+4Sv36EKRiobjXowhaAekJ1mWUaCO17dIl9gKi+76f3E6wBw8xG2JPxUE7YRM8ZtiTRPQ4YI/PbjZu2wWn6EyBF4mbkQLKUGnbn14npHEAQlNOlGq6TqRbCZGaUQ6TvBcriAgdkB40DRUkANVKptkm+NgoHdwNpTlC46n6eyMhgVKjwDeTaQ4176Xif14z1t2LVsJEFGsQdPZQN+ZYhzgtCneYBKr5yBBCJTN/xbRPJKHa1Jk3JbjzkRdJrVR0T4ulu7NC+TqrI4cO0RE6QS46R2V0gyqoiih6RM/oFb1ZT9aL9W59zEaXrGznAP2B9fUDqMChMg==</latexit>

Û(t)R ⌘
<latexit sha1_base64="iUSZhQa7YKlQamXEw/QSzELhN6o=">AAAB/HicbVBNT8JAEN36ifhV5ehlIzHBC2nRRI9ELx7RWCChlWyXBTZsP9ydkjQN/hUvHjTGqz/Em//GBXpQ8CWTvLw3k5l5fiy4Asv6NlZW19Y3Ngtbxe2d3b198+CwqaJEUubQSESy7RPFBA+ZAxwEa8eSkcAXrOWPrqd+a8yk4lF4D2nMvIAMQt7nlICWumbJHRLInEkFTh/usMseEz7ummWras2Al4mdkzLK0eiaX24voknAQqCCKNWxrRi8jEjgVLBJ0U0UiwkdkQHraBqSgCkvmx0/wSda6eF+JHWFgGfq74mMBEqlga87AwJDtehNxf+8TgL9Sy/jYZwAC+l8UT8RGCI8TQL3uGQURKoJoZLrWzEdEkko6LyKOgR78eVl0qxV7bNq7fa8XL/K4yigI3SMKshGF6iOblADOYiiFD2jV/RmPBkvxrvxMW9dMfKZEvoD4/MHIDCUbg==</latexit>

Û(t)R = Û(t)�1
<latexit sha1_base64="UOdkGMuAhywlbWLBfWXhdZWB0wA=">AAACB3icbVC7SgNBFJ2Nrxhfq5aCDAYhFobdKGgjBG0so7hJIFnD7GSSDJl9MHNXCMt2Nv6KjYUitv6CnX/jJNkiRg9cOHPOvcy9x4sEV2BZ30ZuYXFpeSW/Wlhb39jcMrd36iqMJWUODUUomx5RTPCAOcBBsGYkGfE9wRre8GrsNx6YVDwM7mAUMdcn/YD3OCWgpY653x4QSJy0BEf3t/gCzzyTYzvtmEWrbE2A/xI7I0WUodYxv9rdkMY+C4AKolTLtiJwEyKBU8HSQjtWLCJ0SPqspWlAfKbcZHJHig+10sW9UOoKAE/U2YmE+EqNfE93+gQGat4bi/95rRh6527CgygGFtDpR71YYAjxOBTc5ZJRECNNCJVc74rpgEhCQUdX0CHY8yf/JfVK2T4pV25Oi9XLLI482kMHqIRsdIaq6BrVkIMoekTP6BW9GU/Gi/FufExbc0Y2s4t+wfj8AfAMmBI=</latexit>



Unitary Time Reversal

Time evolution

Reverse-time evolution

Reverse=Inverse:

Reverse=adjoint:

Û(t) = e�iĤt/~
<latexit sha1_base64="4+EoFbiC2Lpnr35pvLRLgfMIF3w=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WoC2tSBd0IBV10WcE+oIllMp20QycPZm6EEvIBbvwVNy4UcesHuPNvnLZZaOuBgcM553LnHjcSXIFpfhu5peWV1bX8emFjc2t7p7i711JhLClr0lCEsuMSxQQPWBM4CNaJJCO+K1jbHV1P/PYDk4qHwR2MI+b4ZBBwj1MCWuoVS/aQQNJMy3B8hdl9coI5nkr1FMOpPXSJTHXKrJhT4EViZaSEMjR6xS+7H9LYZwFQQZTqWmYETkIkcCpYWrBjxSJCR2TAupoGxGfKSabHpPhIK33shVK/APBU/T2REF+pse/qpE9gqOa9ifif143Bu3QSHkQxsIDOFnmxwBDiSTO4zyWjIMaaECq5/iumQyIJBd1fQZdgzZ+8SFrVinVWqd6el2o3WR15dIAOURlZ6ALVUB01UBNR9Iie0St6M56MF+Pd+JhFc0Y2s4/+wPj8AdnTmj0=</latexit>

Û(�t) = eiĤt/~
<latexit sha1_base64="Q9ymObXpFeKFnpFQ/2/dbOld6A8=">AAACC3icbVC7SgNBFJ2Nrxhfq5Y2Q4IQC+NuFLQRAlqkjGAekF3D7GSSDJl9MHNXCMv2Nv6KjYUitv6AnX/jZJNCowcuHM65l3vv8SLBFVjWl5FbWl5ZXcuvFzY2t7Z3zN29lgpjSVmThiKUHY8oJnjAmsBBsE4kGfE9wdre+Grqt++ZVDwMbmESMdcnw4APOCWgpZ5ZdEYEkmZaPoajS8zuEo4zpZ5iOHFGHpFpzyxZFSsD/kvsOSmhORo989PphzT2WQBUEKW6thWBmxAJnAqWFpxYsYjQMRmyrqYB8Zlyk+yXFB9qpY8HodQVAM7UnxMJ8ZWa+J7u9AmM1KI3Ff/zujEMLtyEB1EMLKCzRYNYYAjxNBjc55JREBNNCJVc34rpiEhCQcdX0CHYiy//Ja1qxT6tVG/OSrXreRx5dICKqIxsdI5qqI4aqIkoekBP6AW9Go/Gs/FmvM9ac8Z8Zh/9gvHxDXtemhM=</latexit>

since Û(�t)Û(t) = eiĤt/~�iĤt/~
<latexit sha1_base64="g3SiGtRK2Rs1HD1hjkgtndlvSdI="></latexit>

= e0
<latexit sha1_base64="fXWsqqKHQEWO4dL0IBEZ4mQXQzQ=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIU9OCxgv2ANpbNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rSdUmsfywYwT9CM6kDzkjBorta4JPmbupFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7d0JOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2d9LlCZsTYEsoUt7cSNqSKMmMTKtoQvMWXl0mzWvHOK9X7i3LtNo+jAMdwAmfgwSXU4A7q0AAGI3iGV3hzEufFeXc+5q0rTj5zBH/gfP4AivWPDg==</latexit>

= I ⌘
X

i

|iihi|
<latexit sha1_base64="ZUKhWAf0NDn9ZgWdC4OnYAHD1ks=">AAACG3icbVDLSgMxFM34rPU16tJNsAiuykwVdCMUdKG7CvYBnVIy6W0bmsmMSaZQpv0PN/6KGxeKuBJc+Ddm2llo64GQwzn3kpzjR5wp7Tjf1tLyyuraem4jv7m1vbNr7+3XVBhLClUa8lA2fKKAMwFVzTSHRiSBBD6Huj+4Sv36EKRiobjXowhaAekJ1mWUaCO17dIl9gKi+76f3E6wBw8xG2JPxUE7YRM8ZtiTRPQ4YI/PbjZu2wWn6EyBF4mbkQLKUGnbn14npHEAQlNOlGq6TqRbCZGaUQ6TvBcriAgdkB40DRUkANVKptkm+NgoHdwNpTlC46n6eyMhgVKjwDeTaQ4176Xif14z1t2LVsJEFGsQdPZQN+ZYhzgtCneYBKr5yBBCJTN/xbRPJKHa1Jk3JbjzkRdJrVR0T4ulu7NC+TqrI4cO0RE6QS46R2V0gyqoiih6RM/oFb1ZT9aL9W59zEaXrGznAP2B9fUDqMChMg==</latexit>

Û(t)† =
⇣
e�iĤt/~

⌘†

<latexit sha1_base64="BXfv6kYFtY7lQK7fkk5fXMGn0Io="></latexit>

Û(t)R ⌘
<latexit sha1_base64="iUSZhQa7YKlQamXEw/QSzELhN6o=">AAAB/HicbVBNT8JAEN36ifhV5ehlIzHBC2nRRI9ELx7RWCChlWyXBTZsP9ydkjQN/hUvHjTGqz/Em//GBXpQ8CWTvLw3k5l5fiy4Asv6NlZW19Y3Ngtbxe2d3b198+CwqaJEUubQSESy7RPFBA+ZAxwEa8eSkcAXrOWPrqd+a8yk4lF4D2nMvIAMQt7nlICWumbJHRLInEkFTh/usMseEz7ummWras2Al4mdkzLK0eiaX24voknAQqCCKNWxrRi8jEjgVLBJ0U0UiwkdkQHraBqSgCkvmx0/wSda6eF+JHWFgGfq74mMBEqlga87AwJDtehNxf+8TgL9Sy/jYZwAC+l8UT8RGCI8TQL3uGQURKoJoZLrWzEdEkko6LyKOgR78eVl0qxV7bNq7fa8XL/K4yigI3SMKshGF6iOblADOYiiFD2jV/RmPBkvxrvxMW9dMfKZEvoD4/MHIDCUbg==</latexit>

Û(t)R = Û(t)�1
<latexit sha1_base64="UOdkGMuAhywlbWLBfWXhdZWB0wA=">AAACB3icbVC7SgNBFJ2Nrxhfq5aCDAYhFobdKGgjBG0so7hJIFnD7GSSDJl9MHNXCMt2Nv6KjYUitv6CnX/jJNkiRg9cOHPOvcy9x4sEV2BZ30ZuYXFpeSW/Wlhb39jcMrd36iqMJWUODUUomx5RTPCAOcBBsGYkGfE9wRre8GrsNx6YVDwM7mAUMdcn/YD3OCWgpY653x4QSJy0BEf3t/gCzzyTYzvtmEWrbE2A/xI7I0WUodYxv9rdkMY+C4AKolTLtiJwEyKBU8HSQjtWLCJ0SPqspWlAfKbcZHJHig+10sW9UOoKAE/U2YmE+EqNfE93+gQGat4bi/95rRh6527CgygGFtDpR71YYAjxOBTc5ZJRECNNCJVc74rpgEhCQUdX0CHY8yf/JfVK2T4pV25Oi9XLLI482kMHqIRsdIaq6BrVkIMoekTP6BW9GU/Gi/FufExbc0Y2s4t+wfj8AfAMmBI=</latexit>

Û(t)R = Û(t)†
<latexit sha1_base64="oXIngghyzZ8WidVdnmIOyKIcc+w=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNV0I1QdOOyitMWOmPJZDJtaOZBckcoQz/Ajb/ixoUibv0Ad/6NaTuL2nogcHLOuST3eIngCkzzx1haXlldWy9sFDe3tnd2S3v7TRWnkjKbxiKWbY8oJnjEbOAgWDuRjISeYC1vcD32W49MKh5H9zBMmBuSXsQDTgloqVsqO30CmT2qwMnDHb7EM9fM8Umvx+RIp8yqOQFeJFZOyihHo1v6dvyYpiGLgAqiVMcyE3AzIoFTwUZFJ1UsIXRAeqyjaURCptxssswIH2vFx0Es9YkAT9TZiYyESg1DTydDAn01743F/7xOCsGFm/EoSYFFdPpQkAoMMR43g30uGQUx1IRQyfVfMe0TSSjo/oq6BGt+5UXSrFWt02rt9qxcv8rrKKBDdIQqyELnqI5uUAPZiKIn9ILe0LvxbLwaH8bnNLpk5DMH6A+Mr1+JS5qs</latexit>



Unitary Time Reversal

Time evolution

Reverse-time evolution

Reverse=Inverse:

Reverse=adjoint:

Û(t) = e�iĤt/~
<latexit sha1_base64="4+EoFbiC2Lpnr35pvLRLgfMIF3w=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WoC2tSBd0IBV10WcE+oIllMp20QycPZm6EEvIBbvwVNy4UcesHuPNvnLZZaOuBgcM553LnHjcSXIFpfhu5peWV1bX8emFjc2t7p7i711JhLClr0lCEsuMSxQQPWBM4CNaJJCO+K1jbHV1P/PYDk4qHwR2MI+b4ZBBwj1MCWuoVS/aQQNJMy3B8hdl9coI5nkr1FMOpPXSJTHXKrJhT4EViZaSEMjR6xS+7H9LYZwFQQZTqWmYETkIkcCpYWrBjxSJCR2TAupoGxGfKSabHpPhIK33shVK/APBU/T2REF+pse/qpE9gqOa9ifif143Bu3QSHkQxsIDOFnmxwBDiSTO4zyWjIMaaECq5/iumQyIJBd1fQZdgzZ+8SFrVinVWqd6el2o3WR15dIAOURlZ6ALVUB01UBNR9Iie0St6M56MF+Pd+JhFc0Y2s4/+wPj8AdnTmj0=</latexit>

Û(�t) = eiĤt/~
<latexit sha1_base64="Q9ymObXpFeKFnpFQ/2/dbOld6A8=">AAACC3icbVC7SgNBFJ2Nrxhfq5Y2Q4IQC+NuFLQRAlqkjGAekF3D7GSSDJl9MHNXCMv2Nv6KjYUitv6AnX/jZJNCowcuHM65l3vv8SLBFVjWl5FbWl5ZXcuvFzY2t7Z3zN29lgpjSVmThiKUHY8oJnjAmsBBsE4kGfE9wdre+Grqt++ZVDwMbmESMdcnw4APOCWgpZ5ZdEYEkmZaPoajS8zuEo4zpZ5iOHFGHpFpzyxZFSsD/kvsOSmhORo989PphzT2WQBUEKW6thWBmxAJnAqWFpxYsYjQMRmyrqYB8Zlyk+yXFB9qpY8HodQVAM7UnxMJ8ZWa+J7u9AmM1KI3Ff/zujEMLtyEB1EMLKCzRYNYYAjxNBjc55JREBNNCJVc34rpiEhCQcdX0CHYiy//Ja1qxT6tVG/OSrXreRx5dICKqIxsdI5qqI4aqIkoekBP6AW9Go/Gs/FmvM9ac8Z8Zh/9gvHxDXtemhM=</latexit>

since Û(�t)Û(t) = eiĤt/~�iĤt/~
<latexit sha1_base64="g3SiGtRK2Rs1HD1hjkgtndlvSdI="></latexit>

= e0
<latexit sha1_base64="fXWsqqKHQEWO4dL0IBEZ4mQXQzQ=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIU9OCxgv2ANpbNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rSdUmsfywYwT9CM6kDzkjBorta4JPmbupFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7d0JOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2d9LlCZsTYEsoUt7cSNqSKMmMTKtoQvMWXl0mzWvHOK9X7i3LtNo+jAMdwAmfgwSXU4A7q0AAGI3iGV3hzEufFeXc+5q0rTj5zBH/gfP4AivWPDg==</latexit>

= I ⌘
X

i

|iihi|
<latexit sha1_base64="ZUKhWAf0NDn9ZgWdC4OnYAHD1ks=">AAACG3icbVDLSgMxFM34rPU16tJNsAiuykwVdCMUdKG7CvYBnVIy6W0bmsmMSaZQpv0PN/6KGxeKuBJc+Ddm2llo64GQwzn3kpzjR5wp7Tjf1tLyyuraem4jv7m1vbNr7+3XVBhLClUa8lA2fKKAMwFVzTSHRiSBBD6Huj+4Sv36EKRiobjXowhaAekJ1mWUaCO17dIl9gKi+76f3E6wBw8xG2JPxUE7YRM8ZtiTRPQ4YI/PbjZu2wWn6EyBF4mbkQLKUGnbn14npHEAQlNOlGq6TqRbCZGaUQ6TvBcriAgdkB40DRUkANVKptkm+NgoHdwNpTlC46n6eyMhgVKjwDeTaQ4176Xif14z1t2LVsJEFGsQdPZQN+ZYhzgtCneYBKr5yBBCJTN/xbRPJKHa1Jk3JbjzkRdJrVR0T4ulu7NC+TqrI4cO0RE6QS46R2V0gyqoiih6RM/oFb1ZT9aL9W59zEaXrGznAP2B9fUDqMChMg==</latexit>

Û(t)† =
⇣
e�iĤt/~

⌘†

<latexit sha1_base64="BXfv6kYFtY7lQK7fkk5fXMGn0Io="></latexit>

= e�(iĤ)
†
t/~

<latexit sha1_base64="Xta7BpC+QL2zyve2+h+yhKpLsWE=">AAACF3icbVDLSgNBEJz1bXxFPXoZDIIejLsq6EUQ9OBRwaiQjaF30rs7OPtgplcIS/7Ci7/ixYMiXvXm3ziJOfgqaCiquunuCnIlDbnuhzMyOjY+MTk1XZmZnZtfqC4uXZis0AIbIlOZvgrAoJIpNkiSwqtcIySBwsvg5qjvX96iNjJLz6mbYyuBKJWhFEBWalfrBxyvy01fYUjrkvsxUHnS87WMYtq49jsQRag5bflxALrH29WaW3cH4H+JNyQ1NsRpu/rudzJRJJiSUGBM03NzapWgSQqFvYpfGMxB3ECETUtTSNC0ysFfPb5mlQ4PM20rJT5Qv0+UkBjTTQLbmQDF5rfXF//zmgWF+61SpnlBmIqvRWGhOGW8HxLvSI2CVNcSEFraW7mIQYMgG2XFhuD9fvkvudiuezv17bPd2uHxMI4ptsJW2Trz2B47ZCfslDWYYHfsgT2xZ+feeXRenNev1hFnOLPMfsB5+wSXnp72</latexit>

Û(t)R ⌘
<latexit sha1_base64="iUSZhQa7YKlQamXEw/QSzELhN6o=">AAAB/HicbVBNT8JAEN36ifhV5ehlIzHBC2nRRI9ELx7RWCChlWyXBTZsP9ydkjQN/hUvHjTGqz/Em//GBXpQ8CWTvLw3k5l5fiy4Asv6NlZW19Y3Ngtbxe2d3b198+CwqaJEUubQSESy7RPFBA+ZAxwEa8eSkcAXrOWPrqd+a8yk4lF4D2nMvIAMQt7nlICWumbJHRLInEkFTh/usMseEz7ummWras2Al4mdkzLK0eiaX24voknAQqCCKNWxrRi8jEjgVLBJ0U0UiwkdkQHraBqSgCkvmx0/wSda6eF+JHWFgGfq74mMBEqlga87AwJDtehNxf+8TgL9Sy/jYZwAC+l8UT8RGCI8TQL3uGQURKoJoZLrWzEdEkko6LyKOgR78eVl0qxV7bNq7fa8XL/K4yigI3SMKshGF6iOblADOYiiFD2jV/RmPBkvxrvxMW9dMfKZEvoD4/MHIDCUbg==</latexit>

Û(t)R = Û(t)�1
<latexit sha1_base64="UOdkGMuAhywlbWLBfWXhdZWB0wA=">AAACB3icbVC7SgNBFJ2Nrxhfq5aCDAYhFobdKGgjBG0so7hJIFnD7GSSDJl9MHNXCMt2Nv6KjYUitv6CnX/jJNkiRg9cOHPOvcy9x4sEV2BZ30ZuYXFpeSW/Wlhb39jcMrd36iqMJWUODUUomx5RTPCAOcBBsGYkGfE9wRre8GrsNx6YVDwM7mAUMdcn/YD3OCWgpY653x4QSJy0BEf3t/gCzzyTYzvtmEWrbE2A/xI7I0WUodYxv9rdkMY+C4AKolTLtiJwEyKBU8HSQjtWLCJ0SPqspWlAfKbcZHJHig+10sW9UOoKAE/U2YmE+EqNfE93+gQGat4bi/95rRh6527CgygGFtDpR71YYAjxOBTc5ZJRECNNCJVc74rpgEhCQUdX0CHY8yf/JfVK2T4pV25Oi9XLLI482kMHqIRsdIaq6BrVkIMoekTP6BW9GU/Gi/FufExbc0Y2s4t+wfj8AfAMmBI=</latexit>

Û(t)R = Û(t)†
<latexit sha1_base64="oXIngghyzZ8WidVdnmIOyKIcc+w=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNV0I1QdOOyitMWOmPJZDJtaOZBckcoQz/Ajb/ixoUibv0Ad/6NaTuL2nogcHLOuST3eIngCkzzx1haXlldWy9sFDe3tnd2S3v7TRWnkjKbxiKWbY8oJnjEbOAgWDuRjISeYC1vcD32W49MKh5H9zBMmBuSXsQDTgloqVsqO30CmT2qwMnDHb7EM9fM8Umvx+RIp8yqOQFeJFZOyihHo1v6dvyYpiGLgAqiVMcyE3AzIoFTwUZFJ1UsIXRAeqyjaURCptxssswIH2vFx0Es9YkAT9TZiYyESg1DTydDAn01743F/7xOCsGFm/EoSYFFdPpQkAoMMR43g30uGQUx1IRQyfVfMe0TSSjo/oq6BGt+5UXSrFWt02rt9qxcv8rrKKBDdIQqyELnqI5uUAPZiKIn9ILe0LvxbLwaH8bnNLpk5DMH6A+Mr1+JS5qs</latexit>



Unitary Time Reversal

Time evolution

Reverse-time evolution

Reverse=Inverse:

Reverse=adjoint:

Û(t) = e�iĤt/~
<latexit sha1_base64="4+EoFbiC2Lpnr35pvLRLgfMIF3w=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WoC2tSBd0IBV10WcE+oIllMp20QycPZm6EEvIBbvwVNy4UcesHuPNvnLZZaOuBgcM553LnHjcSXIFpfhu5peWV1bX8emFjc2t7p7i711JhLClr0lCEsuMSxQQPWBM4CNaJJCO+K1jbHV1P/PYDk4qHwR2MI+b4ZBBwj1MCWuoVS/aQQNJMy3B8hdl9coI5nkr1FMOpPXSJTHXKrJhT4EViZaSEMjR6xS+7H9LYZwFQQZTqWmYETkIkcCpYWrBjxSJCR2TAupoGxGfKSabHpPhIK33shVK/APBU/T2REF+pse/qpE9gqOa9ifif143Bu3QSHkQxsIDOFnmxwBDiSTO4zyWjIMaaECq5/iumQyIJBd1fQZdgzZ+8SFrVinVWqd6el2o3WR15dIAOURlZ6ALVUB01UBNR9Iie0St6M56MF+Pd+JhFc0Y2s4/+wPj8AdnTmj0=</latexit>

Û(�t) = eiĤt/~
<latexit sha1_base64="Q9ymObXpFeKFnpFQ/2/dbOld6A8=">AAACC3icbVC7SgNBFJ2Nrxhfq5Y2Q4IQC+NuFLQRAlqkjGAekF3D7GSSDJl9MHNXCMv2Nv6KjYUitv6AnX/jZJNCowcuHM65l3vv8SLBFVjWl5FbWl5ZXcuvFzY2t7Z3zN29lgpjSVmThiKUHY8oJnjAmsBBsE4kGfE9wdre+Grqt++ZVDwMbmESMdcnw4APOCWgpZ5ZdEYEkmZaPoajS8zuEo4zpZ5iOHFGHpFpzyxZFSsD/kvsOSmhORo989PphzT2WQBUEKW6thWBmxAJnAqWFpxYsYjQMRmyrqYB8Zlyk+yXFB9qpY8HodQVAM7UnxMJ8ZWa+J7u9AmM1KI3Ff/zujEMLtyEB1EMLKCzRYNYYAjxNBjc55JREBNNCJVc34rpiEhCQcdX0CHYiy//Ja1qxT6tVG/OSrXreRx5dICKqIxsdI5qqI4aqIkoekBP6AW9Go/Gs/FmvM9ac8Z8Zh/9gvHxDXtemhM=</latexit>

since Û(�t)Û(t) = eiĤt/~�iĤt/~
<latexit sha1_base64="g3SiGtRK2Rs1HD1hjkgtndlvSdI="></latexit>

= e0
<latexit sha1_base64="fXWsqqKHQEWO4dL0IBEZ4mQXQzQ=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CIU9OCxgv2ANpbNdtIu3WzC7kYooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxLBtXHdb2dldW19Y7OwVdze2d3bLx0cNnWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwupn6rSdUmsfywYwT9CM6kDzkjBorta4JPmbupFcquxV3BrJMvJyUIUe9V/rq9mOWRigNE1Trjucmxs+oMpwJnBS7qcaEshEdYMdSSSPUfjY7d0JOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWiNxX/8zqpCa/8jMskNSjZfFGYCmJiMv2d9LlCZsTYEsoUt7cSNqSKMmMTKtoQvMWXl0mzWvHOK9X7i3LtNo+jAMdwAmfgwSXU4A7q0AAGI3iGV3hzEufFeXc+5q0rTj5zBH/gfP4AivWPDg==</latexit>

= I ⌘
X

i

|iihi|
<latexit sha1_base64="ZUKhWAf0NDn9ZgWdC4OnYAHD1ks=">AAACG3icbVDLSgMxFM34rPU16tJNsAiuykwVdCMUdKG7CvYBnVIy6W0bmsmMSaZQpv0PN/6KGxeKuBJc+Ddm2llo64GQwzn3kpzjR5wp7Tjf1tLyyuraem4jv7m1vbNr7+3XVBhLClUa8lA2fKKAMwFVzTSHRiSBBD6Huj+4Sv36EKRiobjXowhaAekJ1mWUaCO17dIl9gKi+76f3E6wBw8xG2JPxUE7YRM8ZtiTRPQ4YI/PbjZu2wWn6EyBF4mbkQLKUGnbn14npHEAQlNOlGq6TqRbCZGaUQ6TvBcriAgdkB40DRUkANVKptkm+NgoHdwNpTlC46n6eyMhgVKjwDeTaQ4176Xif14z1t2LVsJEFGsQdPZQN+ZYhzgtCneYBKr5yBBCJTN/xbRPJKHa1Jk3JbjzkRdJrVR0T4ulu7NC+TqrI4cO0RE6QS46R2V0gyqoiih6RM/oFb1ZT9aL9W59zEaXrGznAP2B9fUDqMChMg==</latexit>

Û(t)† =
⇣
e�iĤt/~

⌘†

<latexit sha1_base64="BXfv6kYFtY7lQK7fkk5fXMGn0Io="></latexit>

= e�(iĤ)
†
t/~

<latexit sha1_base64="Xta7BpC+QL2zyve2+h+yhKpLsWE=">AAACF3icbVDLSgNBEJz1bXxFPXoZDIIejLsq6EUQ9OBRwaiQjaF30rs7OPtgplcIS/7Ci7/ixYMiXvXm3ziJOfgqaCiquunuCnIlDbnuhzMyOjY+MTk1XZmZnZtfqC4uXZis0AIbIlOZvgrAoJIpNkiSwqtcIySBwsvg5qjvX96iNjJLz6mbYyuBKJWhFEBWalfrBxyvy01fYUjrkvsxUHnS87WMYtq49jsQRag5bflxALrH29WaW3cH4H+JNyQ1NsRpu/rudzJRJJiSUGBM03NzapWgSQqFvYpfGMxB3ECETUtTSNC0ysFfPb5mlQ4PM20rJT5Qv0+UkBjTTQLbmQDF5rfXF//zmgWF+61SpnlBmIqvRWGhOGW8HxLvSI2CVNcSEFraW7mIQYMgG2XFhuD9fvkvudiuezv17bPd2uHxMI4ptsJW2Trz2B47ZCfslDWYYHfsgT2xZ+feeXRenNev1hFnOLPMfsB5+wSXnp72</latexit>

= eiĤt/~
<latexit sha1_base64="pW0usLl1jdxYxgCgE1+IKsLiefo=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWARXNWkCroRCrrosoJ9QBPLZDpphk4ezNwIJcSNv+LGhSJu/Qt3/o3Tx0JbD1w4nHMv997jJYIrsKxvo7C0vLK6VlwvbWxube+Yu3stFaeSsiaNRSw7HlFM8Ig1gYNgnUQyEnqCtb3h9dhvPzCpeBzdwShhbkgGEfc5JaClnnlwhdl9xrETEMjqOYZTJ/CIzHHPLFsVawK8SOwZKaMZGj3zy+nHNA1ZBFQQpbq2lYCbEQmcCpaXnFSxhNAhGbCuphEJmXKzyQc5PtZKH/ux1BUBnqi/JzISKjUKPd0ZEgjUvDcW//O6KfiXbsajJAUW0ekiPxUYYjyOA/e5ZBTESBNCJde3YhoQSSjo0Eo6BHv+5UXSqlbss0r19rxcu5nFUUSH6AidIBtdoBqqowZqIooe0TN6RW/Gk/FivBsf09aCMZvZR39gfP4A/leV9w==</latexit>

because Ĥ
† = Ĥ

<latexit sha1_base64="Awr3FNz9WVk/HTvXTDX0cMj7fdk=">AAACEHicbVA9SwNBEN3z2/gVtbRZDKJVuFNBGyGghaWCMYFcDHObSbK498HunBiO/AQb/4qNhSK2lnb+GzfJFWp8MPB4b4aZeUGipCHX/XKmpmdm5+YXFgtLyyura8X1jWsTp1pgVcQq1vUADCoZYZUkKawnGiEMFNaC29OhX7tDbWQcXVE/wWYI3Uh2pACyUqu46xPeUxaggNQgH/g9oOx8cOO3odtFfcJzoVUsuWV3BD5JvJyUWI6LVvHTb8ciDTEiocCYhucm1MxAkxQKBwXfrktA3EIXG5ZGEKJpZqOHBnzHKm3eibWtiPhI/TmRQWhMPwxsZwjUM3+9ofif10ipc9zMZJSkhJEYL+qkilPMh+nwttQoSPUtAaGlvZWLHmgQZDMs2BC8vy9Pkuv9sndQ3r88LFXO8jgW2BbbZnvMY0esws7ZBasywR7YE3thr86j8+y8Oe/j1iknn9lkv+B8fAN5FZ17</latexit>

Û(t)R ⌘
<latexit sha1_base64="iUSZhQa7YKlQamXEw/QSzELhN6o=">AAAB/HicbVBNT8JAEN36ifhV5ehlIzHBC2nRRI9ELx7RWCChlWyXBTZsP9ydkjQN/hUvHjTGqz/Em//GBXpQ8CWTvLw3k5l5fiy4Asv6NlZW19Y3Ngtbxe2d3b198+CwqaJEUubQSESy7RPFBA+ZAxwEa8eSkcAXrOWPrqd+a8yk4lF4D2nMvIAMQt7nlICWumbJHRLInEkFTh/usMseEz7ummWras2Al4mdkzLK0eiaX24voknAQqCCKNWxrRi8jEjgVLBJ0U0UiwkdkQHraBqSgCkvmx0/wSda6eF+JHWFgGfq74mMBEqlga87AwJDtehNxf+8TgL9Sy/jYZwAC+l8UT8RGCI8TQL3uGQURKoJoZLrWzEdEkko6LyKOgR78eVl0qxV7bNq7fa8XL/K4yigI3SMKshGF6iOblADOYiiFD2jV/RmPBkvxrvxMW9dMfKZEvoD4/MHIDCUbg==</latexit>

Û(t)R = Û(t)�1
<latexit sha1_base64="UOdkGMuAhywlbWLBfWXhdZWB0wA=">AAACB3icbVC7SgNBFJ2Nrxhfq5aCDAYhFobdKGgjBG0so7hJIFnD7GSSDJl9MHNXCMt2Nv6KjYUitv6CnX/jJNkiRg9cOHPOvcy9x4sEV2BZ30ZuYXFpeSW/Wlhb39jcMrd36iqMJWUODUUomx5RTPCAOcBBsGYkGfE9wRre8GrsNx6YVDwM7mAUMdcn/YD3OCWgpY653x4QSJy0BEf3t/gCzzyTYzvtmEWrbE2A/xI7I0WUodYxv9rdkMY+C4AKolTLtiJwEyKBU8HSQjtWLCJ0SPqspWlAfKbcZHJHig+10sW9UOoKAE/U2YmE+EqNfE93+gQGat4bi/95rRh6527CgygGFtDpR71YYAjxOBTc5ZJRECNNCJVc74rpgEhCQUdX0CHY8yf/JfVK2T4pV25Oi9XLLI482kMHqIRsdIaq6BrVkIMoekTP6BW9GU/Gi/FufExbc0Y2s4t+wfj8AfAMmBI=</latexit>

Û(t)R = Û(t)†
<latexit sha1_base64="oXIngghyzZ8WidVdnmIOyKIcc+w=">AAACDHicbVDLSgMxFM34rPVVdekmWIS6KTNV0I1QdOOyitMWOmPJZDJtaOZBckcoQz/Ajb/ixoUibv0Ad/6NaTuL2nogcHLOuST3eIngCkzzx1haXlldWy9sFDe3tnd2S3v7TRWnkjKbxiKWbY8oJnjEbOAgWDuRjISeYC1vcD32W49MKh5H9zBMmBuSXsQDTgloqVsqO30CmT2qwMnDHb7EM9fM8Umvx+RIp8yqOQFeJFZOyihHo1v6dvyYpiGLgAqiVMcyE3AzIoFTwUZFJ1UsIXRAeqyjaURCptxssswIH2vFx0Es9YkAT9TZiYyESg1DTydDAn01743F/7xOCsGFm/EoSYFFdPpQkAoMMR43g30uGQUx1IRQyfVfMe0TSSjo/oq6BGt+5UXSrFWt02rt9qxcv8rrKKBDdIQqyELnqI5uUAPZiKIn9ILe0LvxbLwaH8bnNLpk5DMH6A+Mr1+JS5qs</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>

U =
X

j

| jihj|
<latexit sha1_base64="7rzQEF4ndgTPwlrLm3RVZzG76So=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKilIsCBVsDAWibSVmihyXLd1azuR7SBVaX+AhV9hYQAhVnY2/ga3zQAtR7Lu0Tn36vqeKGFUacf5tpaWV1bX1gsbxc2t7Z1de2+/ruJUYuLhmMWyGSFFGBXE01Qz0kwkQTxipBENbiZ+44FIRWNxr4cJCTjqCtqhGGkjhfaxdwV9lfKwD0d+oqipvkSiywj02az2R6FdcsrOFHCRuDkpgRy10P7y2zFOOREaM6RUy3USHWRIaooZGRf9VJEE4QHqkpahAnGigmx6zRieGKUNO7E0T2g4VX9PZIgrNeSR6eRI99S8NxH/81qp7lwGGRVJqonAs0WdlEEdw0k0sE0lwZoNDUFYUvNXiHtIIqxNgEUTgjt/8iKpV8ruWblyd16qXudxFMAhOAKnwAUXoApuQQ14AINH8AxewZv1ZL1Y79bHrHXJymcOwB9Ynz+He5s6</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>

U =
X

j

| jihj|
<latexit sha1_base64="7rzQEF4ndgTPwlrLm3RVZzG76So=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKilIsCBVsDAWibSVmihyXLd1azuR7SBVaX+AhV9hYQAhVnY2/ga3zQAtR7Lu0Tn36vqeKGFUacf5tpaWV1bX1gsbxc2t7Z1de2+/ruJUYuLhmMWyGSFFGBXE01Qz0kwkQTxipBENbiZ+44FIRWNxr4cJCTjqCtqhGGkjhfaxdwV9lfKwD0d+oqipvkSiywj02az2R6FdcsrOFHCRuDkpgRy10P7y2zFOOREaM6RUy3USHWRIaooZGRf9VJEE4QHqkpahAnGigmx6zRieGKUNO7E0T2g4VX9PZIgrNeSR6eRI99S8NxH/81qp7lwGGRVJqonAs0WdlEEdw0k0sE0lwZoNDUFYUvNXiHtIIqxNgEUTgjt/8iKpV8ruWblyd16qXudxFMAhOAKnwAUXoApuQQ14AINH8AxewZv1ZL1Y79bHrHXJymcOwB9Ynz+He5s6</latexit>

U† =
X

j

|jih j |
<latexit sha1_base64="mbc9DCvLqMGPGW8yQR/ld97Mafg=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4kDJTBd0IRTcuK9gHdOqQSW+naTOZIckIpe1PuPFX3LhQxK3gzr8xbWehrQcu93DOvST3+DFnStv2t5VZWl5ZXcuu5zY2t7Z38rt7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73ryd+/QGkYpG404MYWiEJBOswSrSRvPxJ9d5tkyAAeYldlYReD4962JVEBBywy9MeK+b1Rl6+YBftKfAicVJSQCkqXv7LbUc0CUFoyolSTceOdWtIpGaUwzjnJgpiQvskgKahgoSgWsPpVWN8ZJQ27kTSlNB4qv7eGJJQqUHom8mQ6K6a9ybif14z0Z2L1pCJONEg6OyhTsKxjvAkItxmEqjmA0MIlcz8FdMukYRqE2TOhODMn7xIaqWic1os3Z4VyldpHFl0gA7RMXLQOSqjG1RBVUTRI3pGr+jNerJerHfrYzaasdKdffQH1ucP67uerg==</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

Apply adjoint

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>

U†U = I
<latexit sha1_base64="0T8dpFeG62aCDYuRa1QJI3WEVl4=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkpSBb0IBT3orYJpC00sm80mXbrZhN2NUEK9+Fe8eFDEq//Cm//GTZuDtj4YeLw3w8w8P2VUKsv6NhYWl5ZXVitr1fWNza1tc2e3LZNMYOLghCWi6yNJGOXEUVQx0k0FQbHPSMcfXhZ+54EISRN+p0Yp8WIUcRpSjJSW+ua+c+8GKIqIgA68gG6M1MD385tx36xZdWsCOE/sktRAiVbf/HKDBGcx4QozJGXPtlLl5UgoihkZV91MkhThIYpIT1OOYiK9fPLBGB5pJYBhInRxBSfq74kcxVKOYl93FhfKWa8Q//N6mQrPvZzyNFOE4+miMGNQJbCIAwZUEKzYSBOEBdW3QjxAAmGlQ6vqEOzZl+dJu1G3T+qN29Na86qMowIOwCE4BjY4A01wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjmzB/7A+PwBMBuWFw==</latexit>

U =
X

j

| jihj|
<latexit sha1_base64="7rzQEF4ndgTPwlrLm3RVZzG76So=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKilIsCBVsDAWibSVmihyXLd1azuR7SBVaX+AhV9hYQAhVnY2/ga3zQAtR7Lu0Tn36vqeKGFUacf5tpaWV1bX1gsbxc2t7Z1de2+/ruJUYuLhmMWyGSFFGBXE01Qz0kwkQTxipBENbiZ+44FIRWNxr4cJCTjqCtqhGGkjhfaxdwV9lfKwD0d+oqipvkSiywj02az2R6FdcsrOFHCRuDkpgRy10P7y2zFOOREaM6RUy3USHWRIaooZGRf9VJEE4QHqkpahAnGigmx6zRieGKUNO7E0T2g4VX9PZIgrNeSR6eRI99S8NxH/81qp7lwGGRVJqonAs0WdlEEdw0k0sE0lwZoNDUFYUvNXiHtIIqxNgEUTgjt/8iKpV8ruWblyd16qXudxFMAhOAKnwAUXoApuQQ14AINH8AxewZv1ZL1Y79bHrHXJymcOwB9Ynz+He5s6</latexit>

U† =
X

j

|jih j |
<latexit sha1_base64="mbc9DCvLqMGPGW8yQR/ld97Mafg=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4kDJTBd0IRTcuK9gHdOqQSW+naTOZIckIpe1PuPFX3LhQxK3gzr8xbWehrQcu93DOvST3+DFnStv2t5VZWl5ZXcuu5zY2t7Z38rt7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73ryd+/QGkYpG404MYWiEJBOswSrSRvPxJ9d5tkyAAeYldlYReD4962JVEBBywy9MeK+b1Rl6+YBftKfAicVJSQCkqXv7LbUc0CUFoyolSTceOdWtIpGaUwzjnJgpiQvskgKahgoSgWsPpVWN8ZJQ27kTSlNB4qv7eGJJQqUHom8mQ6K6a9ybif14z0Z2L1pCJONEg6OyhTsKxjvAkItxmEqjmA0MIlcz8FdMukYRqE2TOhODMn7xIaqWic1os3Z4VyldpHFl0gA7RMXLQOSqjG1RBVUTRI3pGr+jNerJerHfrYzaasdKdffQH1ucP67uerg==</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

Apply adjoint

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>

U†U = I
<latexit sha1_base64="0T8dpFeG62aCDYuRa1QJI3WEVl4=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkpSBb0IBT3orYJpC00sm80mXbrZhN2NUEK9+Fe8eFDEq//Cm//GTZuDtj4YeLw3w8w8P2VUKsv6NhYWl5ZXVitr1fWNza1tc2e3LZNMYOLghCWi6yNJGOXEUVQx0k0FQbHPSMcfXhZ+54EISRN+p0Yp8WIUcRpSjJSW+ua+c+8GKIqIgA68gG6M1MD385tx36xZdWsCOE/sktRAiVbf/HKDBGcx4QozJGXPtlLl5UgoihkZV91MkhThIYpIT1OOYiK9fPLBGB5pJYBhInRxBSfq74kcxVKOYl93FhfKWa8Q//N6mQrPvZzyNFOE4+miMGNQJbCIAwZUEKzYSBOEBdW3QjxAAmGlQ6vqEOzZl+dJu1G3T+qN29Na86qMowIOwCE4BjY4A01wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjmzB/7A+PwBMBuWFw==</latexit>

X

j0,j

|j0ih j0 | jihj| =
X

j

|jihj|
<latexit sha1_base64="8X+HkEX5mP3QYx7BCV/z+JuuXTY="></latexit>

U =
X

j

| jihj|
<latexit sha1_base64="7rzQEF4ndgTPwlrLm3RVZzG76So=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKilIsCBVsDAWibSVmihyXLd1azuR7SBVaX+AhV9hYQAhVnY2/ga3zQAtR7Lu0Tn36vqeKGFUacf5tpaWV1bX1gsbxc2t7Z1de2+/ruJUYuLhmMWyGSFFGBXE01Qz0kwkQTxipBENbiZ+44FIRWNxr4cJCTjqCtqhGGkjhfaxdwV9lfKwD0d+oqipvkSiywj02az2R6FdcsrOFHCRuDkpgRy10P7y2zFOOREaM6RUy3USHWRIaooZGRf9VJEE4QHqkpahAnGigmx6zRieGKUNO7E0T2g4VX9PZIgrNeSR6eRI99S8NxH/81qp7lwGGRVJqonAs0WdlEEdw0k0sE0lwZoNDUFYUvNXiHtIIqxNgEUTgjt/8iKpV8ruWblyd16qXudxFMAhOAKnwAUXoApuQQ14AINH8AxewZv1ZL1Y79bHrHXJymcOwB9Ynz+He5s6</latexit>

U† =
X

j

|jih j |
<latexit sha1_base64="mbc9DCvLqMGPGW8yQR/ld97Mafg=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4kDJTBd0IRTcuK9gHdOqQSW+naTOZIckIpe1PuPFX3LhQxK3gzr8xbWehrQcu93DOvST3+DFnStv2t5VZWl5ZXcuu5zY2t7Z38rt7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73ryd+/QGkYpG404MYWiEJBOswSrSRvPxJ9d5tkyAAeYldlYReD4962JVEBBywy9MeK+b1Rl6+YBftKfAicVJSQCkqXv7LbUc0CUFoyolSTceOdWtIpGaUwzjnJgpiQvskgKahgoSgWsPpVWN8ZJQ27kTSlNB4qv7eGJJQqUHom8mQ6K6a9ybif14z0Z2L1pCJONEg6OyhTsKxjvAkItxmEqjmA0MIlcz8FdMukYRqE2TOhODMn7xIaqWic1os3Z4VyldpHFl0gA7RMXLQOSqjG1RBVUTRI3pGr+jNerJerHfrYzaasdKdffQH1ucP67uerg==</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

Apply adjoint

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>

U†U = I
<latexit sha1_base64="0T8dpFeG62aCDYuRa1QJI3WEVl4=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkpSBb0IBT3orYJpC00sm80mXbrZhN2NUEK9+Fe8eFDEq//Cm//GTZuDtj4YeLw3w8w8P2VUKsv6NhYWl5ZXVitr1fWNza1tc2e3LZNMYOLghCWi6yNJGOXEUVQx0k0FQbHPSMcfXhZ+54EISRN+p0Yp8WIUcRpSjJSW+ua+c+8GKIqIgA68gG6M1MD385tx36xZdWsCOE/sktRAiVbf/HKDBGcx4QozJGXPtlLl5UgoihkZV91MkhThIYpIT1OOYiK9fPLBGB5pJYBhInRxBSfq74kcxVKOYl93FhfKWa8Q//N6mQrPvZzyNFOE4+miMGNQJbCIAwZUEKzYSBOEBdW3QjxAAmGlQ6vqEOzZl+dJu1G3T+qN29Na86qMowIOwCE4BjY4A01wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjmzB/7A+PwBMBuWFw==</latexit>

X

j0,j

|j0ih j0 | jihj| =
X

j

|jihj|
<latexit sha1_base64="8X+HkEX5mP3QYx7BCV/z+JuuXTY="></latexit>

Therefore: h j0 | ji = �j0,j
<latexit sha1_base64="GScMReRSWnaF/ss6aaWj7hAUtFM="></latexit>

U =
X

j

| jihj|
<latexit sha1_base64="7rzQEF4ndgTPwlrLm3RVZzG76So=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKilIsCBVsDAWibSVmihyXLd1azuR7SBVaX+AhV9hYQAhVnY2/ga3zQAtR7Lu0Tn36vqeKGFUacf5tpaWV1bX1gsbxc2t7Z1de2+/ruJUYuLhmMWyGSFFGBXE01Qz0kwkQTxipBENbiZ+44FIRWNxr4cJCTjqCtqhGGkjhfaxdwV9lfKwD0d+oqipvkSiywj02az2R6FdcsrOFHCRuDkpgRy10P7y2zFOOREaM6RUy3USHWRIaooZGRf9VJEE4QHqkpahAnGigmx6zRieGKUNO7E0T2g4VX9PZIgrNeSR6eRI99S8NxH/81qp7lwGGRVJqonAs0WdlEEdw0k0sE0lwZoNDUFYUvNXiHtIIqxNgEUTgjt/8iKpV8ruWblyd16qXudxFMAhOAKnwAUXoApuQQ14AINH8AxewZv1ZL1Y79bHrHXJymcOwB9Ynz+He5s6</latexit>

U† =
X

j

|jih j |
<latexit sha1_base64="mbc9DCvLqMGPGW8yQR/ld97Mafg=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4kDJTBd0IRTcuK9gHdOqQSW+naTOZIckIpe1PuPFX3LhQxK3gzr8xbWehrQcu93DOvST3+DFnStv2t5VZWl5ZXcuu5zY2t7Z38rt7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73ryd+/QGkYpG404MYWiEJBOswSrSRvPxJ9d5tkyAAeYldlYReD4962JVEBBywy9MeK+b1Rl6+YBftKfAicVJSQCkqXv7LbUc0CUFoyolSTceOdWtIpGaUwzjnJgpiQvskgKahgoSgWsPpVWN8ZJQ27kTSlNB4qv7eGJJQqUHom8mQ6K6a9ybif14z0Z2L1pCJONEg6OyhTsKxjvAkItxmEqjmA0MIlcz8FdMukYRqE2TOhODMn7xIaqWic1os3Z4VyldpHFl0gA7RMXLQOSqjG1RBVUTRI3pGr+jNerJerHfrYzaasdKdffQH1ucP67uerg==</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

Apply adjoint

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>

U†U = I
<latexit sha1_base64="0T8dpFeG62aCDYuRa1QJI3WEVl4=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkpSBb0IBT3orYJpC00sm80mXbrZhN2NUEK9+Fe8eFDEq//Cm//GTZuDtj4YeLw3w8w8P2VUKsv6NhYWl5ZXVitr1fWNza1tc2e3LZNMYOLghCWi6yNJGOXEUVQx0k0FQbHPSMcfXhZ+54EISRN+p0Yp8WIUcRpSjJSW+ua+c+8GKIqIgA68gG6M1MD385tx36xZdWsCOE/sktRAiVbf/HKDBGcx4QozJGXPtlLl5UgoihkZV91MkhThIYpIT1OOYiK9fPLBGB5pJYBhInRxBSfq74kcxVKOYl93FhfKWa8Q//N6mQrPvZzyNFOE4+miMGNQJbCIAwZUEKzYSBOEBdW3QjxAAmGlQ6vqEOzZl+dJu1G3T+qN29Na86qMowIOwCE4BjY4A01wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjmzB/7A+PwBMBuWFw==</latexit>

X

j0,j

|j0ih j0 | jihj| =
X

j

|jihj|
<latexit sha1_base64="8X+HkEX5mP3QYx7BCV/z+JuuXTY="></latexit>

Therefore: h j0 | ji = �j0,j
<latexit sha1_base64="GScMReRSWnaF/ss6aaWj7hAUtFM="></latexit>

{| ji}j is a basis
<latexit sha1_base64="2JM7YppSNwvPVWRQBeuomdu8du8=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEiwVAkgwVgJBsYi0YLUVJHj3hS3jhPZN4gq5BtY+BUWBhBiZWLjb3BLB15Hsnx0zr3XvidMpTDouh/O1PTM7Nx8aaG8uLS8slpZW2+ZJNMcmjyRib4MmQEpFDRRoITLVAOLQwkX4eB45F9cgzYiUec4TKETs54SkeAMrRRUdv381k+NCPrU10z1JFC/CPo+wg3mVBjKqB1v7yKoVN2aOwb9S7wJqZIJGkHl3e8mPItBIZfMmLbnptjJmUbBJRRlPzOQMj5gPWhbqlgMppOPVyrotlW6NEq0PQrpWP3ekbPYmGEc2sqY4ZX57Y3E/7x2htFRJxcqzRAU/3ooyiTFhI7yoV2hgaMcWsK4FvavlF8xzTjaFMs2BO/3yn9Ja6/m7df2zg6q9ZNJHCWySbbIDvHIIamTU9IgTcLJHXkgT+TZuXcenRfn9at0ypn0bJAfcN4+AQbjna4=</latexit>

U =
X

j

| jihj|
<latexit sha1_base64="7rzQEF4ndgTPwlrLm3RVZzG76So=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKilIsCBVsDAWibSVmihyXLd1azuR7SBVaX+AhV9hYQAhVnY2/ga3zQAtR7Lu0Tn36vqeKGFUacf5tpaWV1bX1gsbxc2t7Z1de2+/ruJUYuLhmMWyGSFFGBXE01Qz0kwkQTxipBENbiZ+44FIRWNxr4cJCTjqCtqhGGkjhfaxdwV9lfKwD0d+oqipvkSiywj02az2R6FdcsrOFHCRuDkpgRy10P7y2zFOOREaM6RUy3USHWRIaooZGRf9VJEE4QHqkpahAnGigmx6zRieGKUNO7E0T2g4VX9PZIgrNeSR6eRI99S8NxH/81qp7lwGGRVJqonAs0WdlEEdw0k0sE0lwZoNDUFYUvNXiHtIIqxNgEUTgjt/8iKpV8ruWblyd16qXudxFMAhOAKnwAUXoApuQQ14AINH8AxewZv1ZL1Y79bHrHXJymcOwB9Ynz+He5s6</latexit>

U† =
X

j

|jih j |
<latexit sha1_base64="mbc9DCvLqMGPGW8yQR/ld97Mafg=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4kDJTBd0IRTcuK9gHdOqQSW+naTOZIckIpe1PuPFX3LhQxK3gzr8xbWehrQcu93DOvST3+DFnStv2t5VZWl5ZXcuu5zY2t7Z38rt7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73ryd+/QGkYpG404MYWiEJBOswSrSRvPxJ9d5tkyAAeYldlYReD4962JVEBBywy9MeK+b1Rl6+YBftKfAicVJSQCkqXv7LbUc0CUFoyolSTceOdWtIpGaUwzjnJgpiQvskgKahgoSgWsPpVWN8ZJQ27kTSlNB4qv7eGJJQqUHom8mQ6K6a9ybif14z0Z2L1pCJONEg6OyhTsKxjvAkItxmEqjmA0MIlcz8FdMukYRqE2TOhODMn7xIaqWic1os3Z4VyldpHFl0gA7RMXLQOSqjG1RBVUTRI3pGr+jNerJerHfrYzaasdKdffQH1ucP67uerg==</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

Apply adjoint

Unitaries permute between elements of different bases

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>

U†U = I
<latexit sha1_base64="0T8dpFeG62aCDYuRa1QJI3WEVl4=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkpSBb0IBT3orYJpC00sm80mXbrZhN2NUEK9+Fe8eFDEq//Cm//GTZuDtj4YeLw3w8w8P2VUKsv6NhYWl5ZXVitr1fWNza1tc2e3LZNMYOLghCWi6yNJGOXEUVQx0k0FQbHPSMcfXhZ+54EISRN+p0Yp8WIUcRpSjJSW+ua+c+8GKIqIgA68gG6M1MD385tx36xZdWsCOE/sktRAiVbf/HKDBGcx4QozJGXPtlLl5UgoihkZV91MkhThIYpIT1OOYiK9fPLBGB5pJYBhInRxBSfq74kcxVKOYl93FhfKWa8Q//N6mQrPvZzyNFOE4+miMGNQJbCIAwZUEKzYSBOEBdW3QjxAAmGlQ6vqEOzZl+dJu1G3T+qN29Na86qMowIOwCE4BjY4A01wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjmzB/7A+PwBMBuWFw==</latexit>

X

j0,j

|j0ih j0 | jihj| =
X

j

|jihj|
<latexit sha1_base64="8X+HkEX5mP3QYx7BCV/z+JuuXTY="></latexit>

Therefore: h j0 | ji = �j0,j
<latexit sha1_base64="GScMReRSWnaF/ss6aaWj7hAUtFM="></latexit>

{| ji}j is a basis
<latexit sha1_base64="2JM7YppSNwvPVWRQBeuomdu8du8=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEiwVAkgwVgJBsYi0YLUVJHj3hS3jhPZN4gq5BtY+BUWBhBiZWLjb3BLB15Hsnx0zr3XvidMpTDouh/O1PTM7Nx8aaG8uLS8slpZW2+ZJNMcmjyRib4MmQEpFDRRoITLVAOLQwkX4eB45F9cgzYiUec4TKETs54SkeAMrRRUdv381k+NCPrU10z1JFC/CPo+wg3mVBjKqB1v7yKoVN2aOwb9S7wJqZIJGkHl3e8mPItBIZfMmLbnptjJmUbBJRRlPzOQMj5gPWhbqlgMppOPVyrotlW6NEq0PQrpWP3ekbPYmGEc2sqY4ZX57Y3E/7x2htFRJxcqzRAU/3ooyiTFhI7yoV2hgaMcWsK4FvavlF8xzTjaFMs2BO/3yn9Ja6/m7df2zg6q9ZNJHCWySbbIDvHIIamTU9IgTcLJHXkgT+TZuXcenRfn9at0ypn0bJAfcN4+AQbjna4=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

U
<latexit sha1_base64="/3vmXExlMg4zy8T++EbaLYii5I8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjy2YGqhDWWznbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWOlpt8rV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuiUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6DiZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xKWrWqd1GtNS8r9ds8jiKcwCmcgwdXUIc7aIAPDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ALMVjN8=</latexit>

| 0i = |�i ⌘ |0i � |1ip
2

<latexit sha1_base64="ZOLeBk2i7qtJ3QTRWFeCLYK94Ro="></latexit>

U =
X

j

| jihj|
<latexit sha1_base64="7rzQEF4ndgTPwlrLm3RVZzG76So=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKilIsCBVsDAWibSVmihyXLd1azuR7SBVaX+AhV9hYQAhVnY2/ga3zQAtR7Lu0Tn36vqeKGFUacf5tpaWV1bX1gsbxc2t7Z1de2+/ruJUYuLhmMWyGSFFGBXE01Qz0kwkQTxipBENbiZ+44FIRWNxr4cJCTjqCtqhGGkjhfaxdwV9lfKwD0d+oqipvkSiywj02az2R6FdcsrOFHCRuDkpgRy10P7y2zFOOREaM6RUy3USHWRIaooZGRf9VJEE4QHqkpahAnGigmx6zRieGKUNO7E0T2g4VX9PZIgrNeSR6eRI99S8NxH/81qp7lwGGRVJqonAs0WdlEEdw0k0sE0lwZoNDUFYUvNXiHtIIqxNgEUTgjt/8iKpV8ruWblyd16qXudxFMAhOAKnwAUXoApuQQ14AINH8AxewZv1ZL1Y79bHrHXJymcOwB9Ynz+He5s6</latexit>

U† =
X

j

|jih j |
<latexit sha1_base64="mbc9DCvLqMGPGW8yQR/ld97Mafg=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4kDJTBd0IRTcuK9gHdOqQSW+naTOZIckIpe1PuPFX3LhQxK3gzr8xbWehrQcu93DOvST3+DFnStv2t5VZWl5ZXcuu5zY2t7Z38rt7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73ryd+/QGkYpG404MYWiEJBOswSrSRvPxJ9d5tkyAAeYldlYReD4962JVEBBywy9MeK+b1Rl6+YBftKfAicVJSQCkqXv7LbUc0CUFoyolSTceOdWtIpGaUwzjnJgpiQvskgKahgoSgWsPpVWN8ZJQ27kTSlNB4qv7eGJJQqUHom8mQ6K6a9ybif14z0Z2L1pCJONEg6OyhTsKxjvAkItxmEqjmA0MIlcz8FdMukYRqE2TOhODMn7xIaqWic1os3Z4VyldpHFl0gA7RMXLQOSqjG1RBVUTRI3pGr+jNerJerHfrYzaasdKdffQH1ucP67uerg==</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

Apply adjoint

Unitaries permute between elements of different bases

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>

U†U = I
<latexit sha1_base64="0T8dpFeG62aCDYuRa1QJI3WEVl4=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkpSBb0IBT3orYJpC00sm80mXbrZhN2NUEK9+Fe8eFDEq//Cm//GTZuDtj4YeLw3w8w8P2VUKsv6NhYWl5ZXVitr1fWNza1tc2e3LZNMYOLghCWi6yNJGOXEUVQx0k0FQbHPSMcfXhZ+54EISRN+p0Yp8WIUcRpSjJSW+ua+c+8GKIqIgA68gG6M1MD385tx36xZdWsCOE/sktRAiVbf/HKDBGcx4QozJGXPtlLl5UgoihkZV91MkhThIYpIT1OOYiK9fPLBGB5pJYBhInRxBSfq74kcxVKOYl93FhfKWa8Q//N6mQrPvZzyNFOE4+miMGNQJbCIAwZUEKzYSBOEBdW3QjxAAmGlQ6vqEOzZl+dJu1G3T+qN29Na86qMowIOwCE4BjY4A01wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjmzB/7A+PwBMBuWFw==</latexit>

X

j0,j

|j0ih j0 | jihj| =
X

j

|jihj|
<latexit sha1_base64="8X+HkEX5mP3QYx7BCV/z+JuuXTY="></latexit>

Therefore: h j0 | ji = �j0,j
<latexit sha1_base64="GScMReRSWnaF/ss6aaWj7hAUtFM="></latexit>

{| ji}j is a basis
<latexit sha1_base64="2JM7YppSNwvPVWRQBeuomdu8du8=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEiwVAkgwVgJBsYi0YLUVJHj3hS3jhPZN4gq5BtY+BUWBhBiZWLjb3BLB15Hsnx0zr3XvidMpTDouh/O1PTM7Nx8aaG8uLS8slpZW2+ZJNMcmjyRib4MmQEpFDRRoITLVAOLQwkX4eB45F9cgzYiUec4TKETs54SkeAMrRRUdv381k+NCPrU10z1JFC/CPo+wg3mVBjKqB1v7yKoVN2aOwb9S7wJqZIJGkHl3e8mPItBIZfMmLbnptjJmUbBJRRlPzOQMj5gPWhbqlgMppOPVyrotlW6NEq0PQrpWP3ekbPYmGEc2sqY4ZX57Y3E/7x2htFRJxcqzRAU/3ooyiTFhI7yoV2hgaMcWsK4FvavlF8xzTjaFMs2BO/3yn9Ja6/m7df2zg6q9ZNJHCWySbbIDvHIIamTU9IgTcLJHXkgT+TZuXcenRfn9at0ypn0bJAfcN4+AQbjna4=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

U
<latexit sha1_base64="/3vmXExlMg4zy8T++EbaLYii5I8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjy2YGqhDWWznbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWOlpt8rV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuiUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6DiZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xKWrWqd1GtNS8r9ds8jiKcwCmcgwdXUIc7aIAPDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ALMVjN8=</latexit>

| 0i = |�i ⌘ |0i � |1ip
2

<latexit sha1_base64="ZOLeBk2i7qtJ3QTRWFeCLYK94Ro="></latexit>

| 1i = |2i
<latexit sha1_base64="dJaqU4ukQ3gA7nsw8M4L+SAnVHo=">AAACBXicbVDLSgMxFL1TX7W+Rl3qIlgEV2WmCroRCrpwWcE+oB2GTJq2oZnMkGSEMu3Gjb/ixoUibv0Hd/6NaTuCth64cHLOveTeE8ScKe04X1ZuaXlldS2/XtjY3NresXf36ipKJKE1EvFINgOsKGeC1jTTnDZjSXEYcNoIBlcTv3FPpWKRuNPDmHoh7gnWZQRrI/n24agdK+a7qC2x6HGKLtGo/PPw7aJTcqZAi8TNSBEyVH37s92JSBJSoQnHSrVcJ9ZeiqVmhNNxoZ0oGmMywD3aMlTgkCovnV4xRsdG6aBuJE0Jjabq74kUh0oNw8B0hlj31bw3Ef/zWonuXngpE3GiqSCzj7oJRzpCk0hQh0lKNB8agolkZldE+lhiok1wBROCO3/yIqmXS+5pqXx7VqxcZ3Hk4QCO4ARcOIcK3EAVakDgAZ7gBV6tR+vZerPeZ605K5vZhz+wPr4B7iaXkg==</latexit>

U =
X

j

| jihj|
<latexit sha1_base64="7rzQEF4ndgTPwlrLm3RVZzG76So=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKilIsCBVsDAWibSVmihyXLd1azuR7SBVaX+AhV9hYQAhVnY2/ga3zQAtR7Lu0Tn36vqeKGFUacf5tpaWV1bX1gsbxc2t7Z1de2+/ruJUYuLhmMWyGSFFGBXE01Qz0kwkQTxipBENbiZ+44FIRWNxr4cJCTjqCtqhGGkjhfaxdwV9lfKwD0d+oqipvkSiywj02az2R6FdcsrOFHCRuDkpgRy10P7y2zFOOREaM6RUy3USHWRIaooZGRf9VJEE4QHqkpahAnGigmx6zRieGKUNO7E0T2g4VX9PZIgrNeSR6eRI99S8NxH/81qp7lwGGRVJqonAs0WdlEEdw0k0sE0lwZoNDUFYUvNXiHtIIqxNgEUTgjt/8iKpV8ruWblyd16qXudxFMAhOAKnwAUXoApuQQ14AINH8AxewZv1ZL1Y79bHrHXJymcOwB9Ynz+He5s6</latexit>

U† =
X

j

|jih j |
<latexit sha1_base64="mbc9DCvLqMGPGW8yQR/ld97Mafg=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4kDJTBd0IRTcuK9gHdOqQSW+naTOZIckIpe1PuPFX3LhQxK3gzr8xbWehrQcu93DOvST3+DFnStv2t5VZWl5ZXcuu5zY2t7Z38rt7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73ryd+/QGkYpG404MYWiEJBOswSrSRvPxJ9d5tkyAAeYldlYReD4962JVEBBywy9MeK+b1Rl6+YBftKfAicVJSQCkqXv7LbUc0CUFoyolSTceOdWtIpGaUwzjnJgpiQvskgKahgoSgWsPpVWN8ZJQ27kTSlNB4qv7eGJJQqUHom8mQ6K6a9ybif14z0Z2L1pCJONEg6OyhTsKxjvAkItxmEqjmA0MIlcz8FdMukYRqE2TOhODMn7xIaqWic1os3Z4VyldpHFl0gA7RMXLQOSqjG1RBVUTRI3pGr+jNerJerHfrYzaasdKdffQH1ucP67uerg==</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

Apply adjoint

Unitaries permute between elements of different bases

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>

U†U = I
<latexit sha1_base64="0T8dpFeG62aCDYuRa1QJI3WEVl4=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkpSBb0IBT3orYJpC00sm80mXbrZhN2NUEK9+Fe8eFDEq//Cm//GTZuDtj4YeLw3w8w8P2VUKsv6NhYWl5ZXVitr1fWNza1tc2e3LZNMYOLghCWi6yNJGOXEUVQx0k0FQbHPSMcfXhZ+54EISRN+p0Yp8WIUcRpSjJSW+ua+c+8GKIqIgA68gG6M1MD385tx36xZdWsCOE/sktRAiVbf/HKDBGcx4QozJGXPtlLl5UgoihkZV91MkhThIYpIT1OOYiK9fPLBGB5pJYBhInRxBSfq74kcxVKOYl93FhfKWa8Q//N6mQrPvZzyNFOE4+miMGNQJbCIAwZUEKzYSBOEBdW3QjxAAmGlQ6vqEOzZl+dJu1G3T+qN29Na86qMowIOwCE4BjY4A01wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjmzB/7A+PwBMBuWFw==</latexit>

X

j0,j

|j0ih j0 | jihj| =
X

j

|jihj|
<latexit sha1_base64="8X+HkEX5mP3QYx7BCV/z+JuuXTY="></latexit>

Therefore: h j0 | ji = �j0,j
<latexit sha1_base64="GScMReRSWnaF/ss6aaWj7hAUtFM="></latexit>

{| ji}j is a basis
<latexit sha1_base64="2JM7YppSNwvPVWRQBeuomdu8du8=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEiwVAkgwVgJBsYi0YLUVJHj3hS3jhPZN4gq5BtY+BUWBhBiZWLjb3BLB15Hsnx0zr3XvidMpTDouh/O1PTM7Nx8aaG8uLS8slpZW2+ZJNMcmjyRib4MmQEpFDRRoITLVAOLQwkX4eB45F9cgzYiUec4TKETs54SkeAMrRRUdv381k+NCPrU10z1JFC/CPo+wg3mVBjKqB1v7yKoVN2aOwb9S7wJqZIJGkHl3e8mPItBIZfMmLbnptjJmUbBJRRlPzOQMj5gPWhbqlgMppOPVyrotlW6NEq0PQrpWP3ekbPYmGEc2sqY4ZX57Y3E/7x2htFRJxcqzRAU/3ooyiTFhI7yoV2hgaMcWsK4FvavlF8xzTjaFMs2BO/3yn9Ja6/m7df2zg6q9ZNJHCWySbbIDvHIIamTU9IgTcLJHXkgT+TZuXcenRfn9at0ypn0bJAfcN4+AQbjna4=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

U
<latexit sha1_base64="/3vmXExlMg4zy8T++EbaLYii5I8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjy2YGqhDWWznbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWOlpt8rV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuiUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6DiZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xKWrWqd1GtNS8r9ds8jiKcwCmcgwdXUIc7aIAPDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ALMVjN8=</latexit>

| 0i = |�i ⌘ |0i � |1ip
2

<latexit sha1_base64="ZOLeBk2i7qtJ3QTRWFeCLYK94Ro="></latexit>

| 2i = |+i ⌘ |0i+ |1ip
2

<latexit sha1_base64="EecFMahFyZmFqHnsS4BvbaE2yH0="></latexit>

| 1i = |2i
<latexit sha1_base64="dJaqU4ukQ3gA7nsw8M4L+SAnVHo=">AAACBXicbVDLSgMxFL1TX7W+Rl3qIlgEV2WmCroRCrpwWcE+oB2GTJq2oZnMkGSEMu3Gjb/ixoUibv0Hd/6NaTuCth64cHLOveTeE8ScKe04X1ZuaXlldS2/XtjY3NresXf36ipKJKE1EvFINgOsKGeC1jTTnDZjSXEYcNoIBlcTv3FPpWKRuNPDmHoh7gnWZQRrI/n24agdK+a7qC2x6HGKLtGo/PPw7aJTcqZAi8TNSBEyVH37s92JSBJSoQnHSrVcJ9ZeiqVmhNNxoZ0oGmMywD3aMlTgkCovnV4xRsdG6aBuJE0Jjabq74kUh0oNw8B0hlj31bw3Ef/zWonuXngpE3GiqSCzj7oJRzpCk0hQh0lKNB8agolkZldE+lhiok1wBROCO3/yIqmXS+5pqXx7VqxcZ3Hk4QCO4ARcOIcK3EAVakDgAZ7gBV6tR+vZerPeZ605K5vZhz+wPr4B7iaXkg==</latexit>

U =
X

j

| jihj|
<latexit sha1_base64="7rzQEF4ndgTPwlrLm3RVZzG76So=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKilIsCBVsDAWibSVmihyXLd1azuR7SBVaX+AhV9hYQAhVnY2/ga3zQAtR7Lu0Tn36vqeKGFUacf5tpaWV1bX1gsbxc2t7Z1de2+/ruJUYuLhmMWyGSFFGBXE01Qz0kwkQTxipBENbiZ+44FIRWNxr4cJCTjqCtqhGGkjhfaxdwV9lfKwD0d+oqipvkSiywj02az2R6FdcsrOFHCRuDkpgRy10P7y2zFOOREaM6RUy3USHWRIaooZGRf9VJEE4QHqkpahAnGigmx6zRieGKUNO7E0T2g4VX9PZIgrNeSR6eRI99S8NxH/81qp7lwGGRVJqonAs0WdlEEdw0k0sE0lwZoNDUFYUvNXiHtIIqxNgEUTgjt/8iKpV8ruWblyd16qXudxFMAhOAKnwAUXoApuQQ14AINH8AxewZv1ZL1Y79bHrHXJymcOwB9Ynz+He5s6</latexit>

U† =
X

j

|jih j |
<latexit sha1_base64="mbc9DCvLqMGPGW8yQR/ld97Mafg=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4kDJTBd0IRTcuK9gHdOqQSW+naTOZIckIpe1PuPFX3LhQxK3gzr8xbWehrQcu93DOvST3+DFnStv2t5VZWl5ZXcuu5zY2t7Z38rt7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73ryd+/QGkYpG404MYWiEJBOswSrSRvPxJ9d5tkyAAeYldlYReD4962JVEBBywy9MeK+b1Rl6+YBftKfAicVJSQCkqXv7LbUc0CUFoyolSTceOdWtIpGaUwzjnJgpiQvskgKahgoSgWsPpVWN8ZJQ27kTSlNB4qv7eGJJQqUHom8mQ6K6a9ybif14z0Z2L1pCJONEg6OyhTsKxjvAkItxmEqjmA0MIlcz8FdMukYRqE2TOhODMn7xIaqWic1os3Z4VyldpHFl0gA7RMXLQOSqjG1RBVUTRI3pGr+jNerJerHfrYzaasdKdffQH1ucP67uerg==</latexit>
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Unitary as a Permutation?

Express unitary component-wise in a basis

Introduce vectors

Apply adjoint

Unitaries permute between elements of different bases

U =
X

i,j

Ui,j |iihj|
<latexit sha1_base64="ihfXikDhhiSZoAa02Kp6bNtqAiM=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQlJJUQTdCQRcuK5i20IQwmU7aaSeTMDMRStqPcOOvuHGhiFsX7vwbp00X2npguIdz7uXOPUHCqFSW9W0UlpZXVteK66WNza3tHXN3ryHjVGDi4JjFohUgSRjlxFFUMdJKBEFRwEgzGFxP/OYDEZLG/F4NE+JFqMtpSDFSWvLNEwdeQVemkZ/R0/7YyQscUegKxLuMQJfltT/yzbJVsaaAi8SekTKYoe6bX24nxmlEuMIMSdm2rUR5GRKKYkbGJTeVJEF4gLqkrSlHEZFeNj1qDI+00oFhLPTjCk7V3xMZiqQcRoHujJDqyXlvIv7ntVMVXnoZ5UmqCMf5ojBlUMVwkhDsUEGwYkNNEBZU/xXiHhIIK51jSYdgz5+8SBrVin1Wqd6dl2s3sziK4AAcgmNggwtQA7egDhyAwSN4Bq/gzXgyXox34yNvLRizmX3wB8bnD2k6ndI=</latexit>

| ji ⌘
X

i

Ui,j |ii
<latexit sha1_base64="MLAebVFiS6iFApnTZgLDsCfhKII=">AAACFnicbVA9SwNBEN3zM8avqKXNYhAsNNxFQcuAFpYRzAfkwrG3mSSb7O2du3uBcMmvsPGv2FgoYit2/hs3yRWa+GDg8d4MM/P8iDOlbfvbWlpeWV1bz2xkN7e2d3Zze/tVFcaSQoWGPJR1nyjgTEBFM82hHkkggc+h5vevJ35tAFKxUNzrYQTNgHQEazNKtJG83NnIjRTzeq4kosMBu/AQswF2VRx4DFe8hJ32xiOW2l4ubxfsKfAicVKSRynKXu7LbYU0DkBoyolSDceOdDMhUjPKYZx1YwURoX3SgYahggSgmsn0rTE+NkoLt0NpSmg8VX9PJCRQahj4pjMguqvmvYn4n9eIdfuqmTARxRoEnS1qxxzrEE8ywi0mgWo+NIRQycytmHaJJFSbJLMmBGf+5UVSLRac80Lx7iJfuknjyKBDdIROkIMuUQndojKqIIoe0TN6RW/Wk/VivVsfs9YlK505QH9gff4AIA+f+Q==</latexit>

U†U = I
<latexit sha1_base64="0T8dpFeG62aCDYuRa1QJI3WEVl4=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkpSBb0IBT3orYJpC00sm80mXbrZhN2NUEK9+Fe8eFDEq//Cm//GTZuDtj4YeLw3w8w8P2VUKsv6NhYWl5ZXVitr1fWNza1tc2e3LZNMYOLghCWi6yNJGOXEUVQx0k0FQbHPSMcfXhZ+54EISRN+p0Yp8WIUcRpSjJSW+ua+c+8GKIqIgA68gG6M1MD385tx36xZdWsCOE/sktRAiVbf/HKDBGcx4QozJGXPtlLl5UgoihkZV91MkhThIYpIT1OOYiK9fPLBGB5pJYBhInRxBSfq74kcxVKOYl93FhfKWa8Q//N6mQrPvZzyNFOE4+miMGNQJbCIAwZUEKzYSBOEBdW3QjxAAmGlQ6vqEOzZl+dJu1G3T+qN29Na86qMowIOwCE4BjY4A01wDVrAARg8gmfwCt6MJ+PFeDc+pq0LRjmzB/7A+PwBMBuWFw==</latexit>

X

j0,j

|j0ih j0 | jihj| =
X

j

|jihj|
<latexit sha1_base64="8X+HkEX5mP3QYx7BCV/z+JuuXTY="></latexit>

Therefore: h j0 | ji = �j0,j
<latexit sha1_base64="GScMReRSWnaF/ss6aaWj7hAUtFM="></latexit>

{| ji}j is a basis
<latexit sha1_base64="2JM7YppSNwvPVWRQBeuomdu8du8=">AAACEnicbVC7TsMwFHV4lvIqMLJYVEiwVAkgwVgJBsYi0YLUVJHj3hS3jhPZN4gq5BtY+BUWBhBiZWLjb3BLB15Hsnx0zr3XvidMpTDouh/O1PTM7Nx8aaG8uLS8slpZW2+ZJNMcmjyRib4MmQEpFDRRoITLVAOLQwkX4eB45F9cgzYiUec4TKETs54SkeAMrRRUdv381k+NCPrU10z1JFC/CPo+wg3mVBjKqB1v7yKoVN2aOwb9S7wJqZIJGkHl3e8mPItBIZfMmLbnptjJmUbBJRRlPzOQMj5gPWhbqlgMppOPVyrotlW6NEq0PQrpWP3ekbPYmGEc2sqY4ZX57Y3E/7x2htFRJxcqzRAU/3ooyiTFhI7yoV2hgaMcWsK4FvavlF8xzTjaFMs2BO/3yn9Ja6/m7df2zg6q9ZNJHCWySbbIDvHIIamTU9IgTcLJHXkgT+TZuXcenRfn9at0ypn0bJAfcN4+AQbjna4=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

U
<latexit sha1_base64="/3vmXExlMg4zy8T++EbaLYii5I8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjy2YGqhDWWznbRrN5uwuxFK6S/w4kERr/4kb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWOlpt8rV9yqOwdZJV5OKpCj0St/dfsJy2KUhgmqdcdzUxNMqDKcCZyWupnGlLIRHWDHUklj1MFkfuiUnFmlT6JE2ZKGzNXfExMaaz2OQ9sZUzPUy95M/M/rZCa6DiZcpplByRaLokwQk5DZ16TPFTIjxpZQpri9lbAhVZQZm03JhuAtv7xKWrWqd1GtNS8r9ds8jiKcwCmcgwdXUIc7aIAPDBCe4RXenEfnxXl3PhatBSefOYY/cD5/ALMVjN8=</latexit>

| 0i = |�i ⌘ |0i � |1ip
2

<latexit sha1_base64="ZOLeBk2i7qtJ3QTRWFeCLYK94Ro="></latexit>

| 2i = |+i ⌘ |0i+ |1ip
2

<latexit sha1_base64="EecFMahFyZmFqHnsS4BvbaE2yH0="></latexit>

| 1i = |2i
<latexit sha1_base64="dJaqU4ukQ3gA7nsw8M4L+SAnVHo=">AAACBXicbVDLSgMxFL1TX7W+Rl3qIlgEV2WmCroRCrpwWcE+oB2GTJq2oZnMkGSEMu3Gjb/ixoUibv0Hd/6NaTuCth64cHLOveTeE8ScKe04X1ZuaXlldS2/XtjY3NresXf36ipKJKE1EvFINgOsKGeC1jTTnDZjSXEYcNoIBlcTv3FPpWKRuNPDmHoh7gnWZQRrI/n24agdK+a7qC2x6HGKLtGo/PPw7aJTcqZAi8TNSBEyVH37s92JSBJSoQnHSrVcJ9ZeiqVmhNNxoZ0oGmMywD3aMlTgkCovnV4xRsdG6aBuJE0Jjabq74kUh0oNw8B0hlj31bw3Ef/zWonuXngpE3GiqSCzj7oJRzpCk0hQh0lKNB8agolkZldE+lhiok1wBROCO3/yIqmXS+5pqXx7VqxcZ3Hk4QCO4ARcOIcK3EAVakDgAZ7gBV6tR+vZerPeZ605K5vZhz+wPr4B7iaXkg==</latexit>

UR
<latexit sha1_base64="33xGg01pnM4YWcxe44D21xBXYs0=">AAAB6nicbVBNTwIxEJ3iF+IX6tFLIzHxRHbRRI9ELx7xY4EEVtItXWjodjdt14Rs+AlePGiMV3+RN/+NBfag4EsmeXlvJjPzgkRwbRznGxVWVtfWN4qbpa3tnd298v5BU8eposyjsYhVOyCaCS6ZZ7gRrJ0oRqJAsFYwup76rSemNI/lgxknzI/IQPKQU2KsdO893vXKFafqzICXiZuTCuRo9Mpf3X5M04hJQwXRuuM6ifEzogyngk1K3VSzhNARGbCOpZJETPvZ7NQJPrFKH4exsiUNnqm/JzISaT2OAtsZETPUi95U/M/rpCa89DMuk9QwSeeLwlRgE+Pp37jPFaNGjC0hVHF7K6ZDogg1Np2SDcFdfHmZNGtV96xauz2v1K/yOIpwBMdwCi5cQB1uoAEeUBjAM7zCGxLoBb2jj3lrAeUzh/AH6PMHCCuNoQ==</latexit>

U =
X

j

| jihj|
<latexit sha1_base64="7rzQEF4ndgTPwlrLm3RVZzG76So=">AAACDXicbVC7TsMwFHV4lvIKMLJYFCSmKilIsCBVsDAWibSVmihyXLd1azuR7SBVaX+AhV9hYQAhVnY2/ga3zQAtR7Lu0Tn36vqeKGFUacf5tpaWV1bX1gsbxc2t7Z1de2+/ruJUYuLhmMWyGSFFGBXE01Qz0kwkQTxipBENbiZ+44FIRWNxr4cJCTjqCtqhGGkjhfaxdwV9lfKwD0d+oqipvkSiywj02az2R6FdcsrOFHCRuDkpgRy10P7y2zFOOREaM6RUy3USHWRIaooZGRf9VJEE4QHqkpahAnGigmx6zRieGKUNO7E0T2g4VX9PZIgrNeSR6eRI99S8NxH/81qp7lwGGRVJqonAs0WdlEEdw0k0sE0lwZoNDUFYUvNXiHtIIqxNgEUTgjt/8iKpV8ruWblyd16qXudxFMAhOAKnwAUXoApuQQ14AINH8AxewZv1ZL1Y79bHrHXJymcOwB9Ynz+He5s6</latexit>

U† =
X

j

|jih j |
<latexit sha1_base64="mbc9DCvLqMGPGW8yQR/ld97Mafg=">AAACFXicbVDLSgMxFM3UV62vqks3wSK4kDJTBd0IRTcuK9gHdOqQSW+naTOZIckIpe1PuPFX3LhQxK3gzr8xbWehrQcu93DOvST3+DFnStv2t5VZWl5ZXcuu5zY2t7Z38rt7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73ryd+/QGkYpG404MYWiEJBOswSrSRvPxJ9d5tkyAAeYldlYReD4962JVEBBywy9MeK+b1Rl6+YBftKfAicVJSQCkqXv7LbUc0CUFoyolSTceOdWtIpGaUwzjnJgpiQvskgKahgoSgWsPpVWN8ZJQ27kTSlNB4qv7eGJJQqUHom8mQ6K6a9ybif14z0Z2L1pCJONEg6OyhTsKxjvAkItxmEqjmA0MIlcz8FdMukYRqE2TOhODMn7xIaqWic1os3Z4VyldpHFl0gA7RMXLQOSqjG1RBVUTRI3pGr+jNerJerHfrYzaasdKdffQH1ucP67uerg==</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>
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Classical Time Reversal

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit> TR

<latexit sha1_base64="gg+qpq/mDN3fCBSAH436UelZTec=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoxWPUvCBZw+ykNxkyO7vMzAoh5BO8eFDEq1/kzb9xkuxBEwsaiqpuuruCRHBtXPfbWVldW9/YzG3lt3d29/YLB4cNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvpn7zCZXmsayZUYJ+RPuSh5xRY6WH2uN9t1B0S+4MZJl4GSlChmq38NXpxSyNUBomqNZtz02MP6bKcCZwku+kGhPKhrSPbUsljVD749mpE3JqlR4JY2VLGjJTf0+MaaT1KApsZ0TNQC96U/E/r52a8Mofc5mkBiWbLwpTQUxMpn+THlfIjBhZQpni9lbCBlRRZmw6eRuCt/jyMmmUS955qXx3UaxcZ3Hk4BhO4Aw8uIQK3EIV6sCgD8/wCm+OcF6cd+dj3rriZDNH8AfO5w8GpY2g</latexit>



Classical permutation and time reversal:

What can we do with classical permutations?
Is this everything?

25

Classical Time Reversal

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

TR
<latexit sha1_base64="gg+qpq/mDN3fCBSAH436UelZTec=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoxWPUvCBZw+ykNxkyO7vMzAoh5BO8eFDEq1/kzb9xkuxBEwsaiqpuuruCRHBtXPfbWVldW9/YzG3lt3d29/YLB4cNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvpn7zCZXmsayZUYJ+RPuSh5xRY6WH2uN9t1B0S+4MZJl4GSlChmq38NXpxSyNUBomqNZtz02MP6bKcCZwku+kGhPKhrSPbUsljVD749mpE3JqlR4JY2VLGjJTf0+MaaT1KApsZ0TNQC96U/E/r52a8Mofc5mkBiWbLwpTQUxMpn+THlfIjBhZQpni9lbCBlRRZmw6eRuCt/jyMmmUS955qXx3UaxcZ3Hk4BhO4Aw8uIQK3EIV6sCgD8/wCm+OcF6cd+dj3rriZDNH8AfO5w8GpY2g</latexit>



Classical permutation and time reversal:

What can we do with classical permutations?
Is this everything?

26

Classical Time Reversal

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

?
<latexit sha1_base64="NzfoDWh1QemhAFgavYI80LuBnyc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8G9OAxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6je9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3L4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5G9jMk=</latexit>

TR
<latexit sha1_base64="gg+qpq/mDN3fCBSAH436UelZTec=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoxWPUvCBZw+ykNxkyO7vMzAoh5BO8eFDEq1/kzb9xkuxBEwsaiqpuuruCRHBtXPfbWVldW9/YzG3lt3d29/YLB4cNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvpn7zCZXmsayZUYJ+RPuSh5xRY6WH2uN9t1B0S+4MZJl4GSlChmq38NXpxSyNUBomqNZtz02MP6bKcCZwku+kGhPKhrSPbUsljVD749mpE3JqlR4JY2VLGjJTf0+MaaT1KApsZ0TNQC96U/E/r52a8Mofc5mkBiWbLwpTQUxMpn+THlfIjBhZQpni9lbCBlRRZmw6eRuCt/jyMmmUS955qXx3UaxcZ3Hk4BhO4Aw8uIQK3EIV6sCgD8/wCm+OcF6cd+dj3rriZDNH8AfO5w8GpY2g</latexit>

TR =?
<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>



Classical permutation and time reversal:

What can we do with classical permutations?
Is this everything?

27

Classical Time Reversal

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

?
<latexit sha1_base64="NzfoDWh1QemhAFgavYI80LuBnyc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8G9OAxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6je9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3L4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5G9jMk=</latexit>

IRREVERSIBLE TRANSFORMATION
<latexit sha1_base64="wCMDC06DAHdL55hqeUFsaY8CSeo=">AAACC3icbVDJSgNBEO2JW4xb1KOXJkHwFGaioMdEjRjQJE4WhSSEnk5Hm/QsdNeIYcjdi7/ixYMiXv0Bb/6NneXg9qDg8V4VVfWcQHAFpvlpxGZm5+YX4ouJpeWV1bXk+kZD+aGkrE594csrhygmuMfqwEGwq0Ay4jqCXTr9o5F/ecuk4r5Xg0HA2i659niPUwJa6iRTLWB3EBVtu9Ao2NXi4VkB1+x8qXpSts/ztWK5NOwk02bGHAP/JdaUpNEUlU7yo9X1aegyD6ggSjUtM4B2RCRwKtgw0QoVCwjtk2vW1NQjLlPtaPzLEG9rpYt7vtTlAR6r3yci4io1cB3d6RK4Ub+9kfif1wyhd9COuBeEwDw6WdQLBQYfj4LBXS4ZBTHQhFDJ9a2Y3hBJKOj4EjoE6/fLf0kjm7F2M9mLvXTueBpHHG2hFNpBFtpHOXSKKqiOKLpHj+gZvRgPxpPxarxNWmPGdGYT/YDx/gXZrpkD</latexit>

Exact previous configuration cannot be determined
<latexit sha1_base64="D3wLTiom9Uj8okDJPS730P/bciU=">AAACIXicbVDLSgMxFM3UV62vqks3wSK4KjNVsMuCCi4rWBXaUjKZO21oJhmSO2IZ+itu/BU3LhTpTvwZ09qFrwOBwznncnNPmEph0fffvcLC4tLySnG1tLa+sblV3t65tjozHFpcS21uQ2ZBCgUtFCjhNjXAklDCTTg8nfo3d2Cs0OoKRyl0E9ZXIhacoZN65XoH4R7z83vGkbrJO6EzS7lWsehnZhainCmlkYZAI0AwiVsVjXvlil/1Z6B/STAnFTJHs1eedCLNswQUcsmsbQd+it2cGRRcwrjUySykjA9ZH9qOKpaA7eazC8f0wCkRjbVxTyGdqd8ncpZYO0pCl0wYDuxvbyr+57UzjOvdXKg0Q1D8a1GcSYqaTuuikTDAUY4cYdwI91fKB8y4tlypJVdC8Pvkv+S6Vg2OqrXL40rjbF5HkeyRfXJIAnJCGuSCNEmLcPJAnsgLefUevWfvzZt8RQvefGaX/ID38Ql58KTv</latexit>

TR
<latexit sha1_base64="gg+qpq/mDN3fCBSAH436UelZTec=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoxWPUvCBZw+ykNxkyO7vMzAoh5BO8eFDEq1/kzb9xkuxBEwsaiqpuuruCRHBtXPfbWVldW9/YzG3lt3d29/YLB4cNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvpn7zCZXmsayZUYJ+RPuSh5xRY6WH2uN9t1B0S+4MZJl4GSlChmq38NXpxSyNUBomqNZtz02MP6bKcCZwku+kGhPKhrSPbUsljVD749mpE3JqlR4JY2VLGjJTf0+MaaT1KApsZ0TNQC96U/E/r52a8Mofc5mkBiWbLwpTQUxMpn+THlfIjBhZQpni9lbCBlRRZmw6eRuCt/jyMmmUS955qXx3UaxcZ3Hk4BhO4Aw8uIQK3EIV6sCgD8/wCm+OcF6cd+dj3rriZDNH8AfO5w8GpY2g</latexit>

TR =?
<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>



Classical permutation and time reversal:

What can we do with classical permutations?
Is this everything?

28

Classical Time Reversal

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

?
<latexit sha1_base64="NzfoDWh1QemhAFgavYI80LuBnyc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8G9OAxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6je9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3L4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5G9jMk=</latexit>

IRREVERSIBLE TRANSFORMATION
<latexit sha1_base64="wCMDC06DAHdL55hqeUFsaY8CSeo=">AAACC3icbVDJSgNBEO2JW4xb1KOXJkHwFGaioMdEjRjQJE4WhSSEnk5Hm/QsdNeIYcjdi7/ixYMiXv0Bb/6NneXg9qDg8V4VVfWcQHAFpvlpxGZm5+YX4ouJpeWV1bXk+kZD+aGkrE594csrhygmuMfqwEGwq0Ay4jqCXTr9o5F/ecuk4r5Xg0HA2i659niPUwJa6iRTLWB3EBVtu9Ao2NXi4VkB1+x8qXpSts/ztWK5NOwk02bGHAP/JdaUpNEUlU7yo9X1aegyD6ggSjUtM4B2RCRwKtgw0QoVCwjtk2vW1NQjLlPtaPzLEG9rpYt7vtTlAR6r3yci4io1cB3d6RK4Ub+9kfif1wyhd9COuBeEwDw6WdQLBQYfj4LBXS4ZBTHQhFDJ9a2Y3hBJKOj4EjoE6/fLf0kjm7F2M9mLvXTueBpHHG2hFNpBFtpHOXSKKqiOKLpHj+gZvRgPxpPxarxNWmPGdGYT/YDx/gXZrpkD</latexit>

Exact previous configuration cannot be determined
<latexit sha1_base64="D3wLTiom9Uj8okDJPS730P/bciU=">AAACIXicbVDLSgMxFM3UV62vqks3wSK4KjNVsMuCCi4rWBXaUjKZO21oJhmSO2IZ+itu/BU3LhTpTvwZ09qFrwOBwznncnNPmEph0fffvcLC4tLySnG1tLa+sblV3t65tjozHFpcS21uQ2ZBCgUtFCjhNjXAklDCTTg8nfo3d2Cs0OoKRyl0E9ZXIhacoZN65XoH4R7z83vGkbrJO6EzS7lWsehnZhainCmlkYZAI0AwiVsVjXvlil/1Z6B/STAnFTJHs1eedCLNswQUcsmsbQd+it2cGRRcwrjUySykjA9ZH9qOKpaA7eazC8f0wCkRjbVxTyGdqd8ncpZYO0pCl0wYDuxvbyr+57UzjOvdXKg0Q1D8a1GcSYqaTuuikTDAUY4cYdwI91fKB8y4tlypJVdC8Pvkv+S6Vg2OqrXL40rjbF5HkeyRfXJIAnJCGuSCNEmLcPJAnsgLefUevWfvzZt8RQvefGaX/ID38Ql58KTv</latexit>

TR
<latexit sha1_base64="gg+qpq/mDN3fCBSAH436UelZTec=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoxWPUvCBZw+ykNxkyO7vMzAoh5BO8eFDEq1/kzb9xkuxBEwsaiqpuuruCRHBtXPfbWVldW9/YzG3lt3d29/YLB4cNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvpn7zCZXmsayZUYJ+RPuSh5xRY6WH2uN9t1B0S+4MZJl4GSlChmq38NXpxSyNUBomqNZtz02MP6bKcCZwku+kGhPKhrSPbUsljVD749mpE3JqlR4JY2VLGjJTf0+MaaT1KApsZ0TNQC96U/E/r52a8Mofc5mkBiWbLwpTQUxMpn+THlfIjBhZQpni9lbCBlRRZmw6eRuCt/jyMmmUS955qXx3UaxcZ3Hk4BhO4Aw8uIQK3EIV6sCgD8/wCm+OcF6cd+dj3rriZDNH8AfO5w8GpY2g</latexit>

TR =?
<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

https://www.youtube.com/watch?v=v30b5IAgwQw



Consider probabilistic transformation

29

Probabilistic Time Reversal (Bayes Rule)

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

?
<latexit sha1_base64="NzfoDWh1QemhAFgavYI80LuBnyc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8G9OAxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6je9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3L4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5G9jMk=</latexit>

TR =?
<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

conditional probability:
<latexit sha1_base64="BEf5ySTzGoEPn/GxY7daan6AwvU=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCqzJTBcVV0Y3LCvYB7VAyadqGZpIhuSOWoVs3/hU3LhRx6z9w578x085CWw8EDufcS7hfGAtuwPO+naXlldW19cJGcXNre2fX3dtvGJVoyupUCaVbITFMcMnqwEGwVqwZiULBmuHoOuub90wbruQdjGMWRGQgeZ9TAjbqurgD7AFSqmSPZwkRONYqJCEXHMaXeNJ1S17ZmwovGj83JZSr1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsEmxkxgWEzoiA9a2VpKImSCdXjLBxzbp4b7S9knA0/T3RkoiY8ZRaCcjAkMz32Xhf107gf5FkHIZJ8AknX3UTwQGhTMsuMc1oyDG1hCqLQqK6ZBoQsHCK1oI/vzJi6ZRKfun5crtWal6leMooEN0hE6Qj85RFd2gGqojih7RM3pFb86T8+K8Ox+z0SUn3zlAf+R8/gBT6Zq3</latexit>

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>



Consider probabilistic transformation

30

Probabilistic Time Reversal (Bayes Rule)

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

?
<latexit sha1_base64="NzfoDWh1QemhAFgavYI80LuBnyc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8G9OAxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6je9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3L4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5G9jMk=</latexit>

TR =?
<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

Ti!j ⌘ Pr(St = j|S0 = i)
<latexit sha1_base64="AaYu98HpnXbEaWquGjVlFxTvBuI=">AAACFXicbVDJSgNBEO1xjXGLevTSGIQIEmaioJdA0IvHSFbIhKGn00k66VnsromEMT/hxV/x4kERr4I3/8bOctDEBwWP96qoqueGgiswzW9jaXlldW09sZHc3Nre2U3t7VdVEEnKKjQQgay7RDHBfVYBDoLVQ8mI5wpWc/vXY782YFLxwC/DMGRNj3R83uaUgJac1GnZiTm2Je90gUgZ3OPeCNvsLuIDbBdlpuRAvocfSo6Z5ydOKm1mzQnwIrFmJI1mKDqpL7sV0MhjPlBBlGpYZgjNmEjgVLBR0o4UCwntkw5raOoTj6lmPPlqhI+10sLtQOryAU/U3xMx8ZQaeq7u9Ah01bw3Fv/zGhG0L5sx98MImE+ni9qRwBDgcUS4xSWjIIaaECq5vhXTLpGEgg4yqUOw5l9eJNVc1jrL5m7P04WrWRwJdIiOUAZZ6AIV0A0qogqi6BE9o1f0ZjwZL8a78TFtXTJmMwfoD4zPH9LmnfA=</latexit>

conditional probability:
<latexit sha1_base64="BEf5ySTzGoEPn/GxY7daan6AwvU=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCqzJTBcVV0Y3LCvYB7VAyadqGZpIhuSOWoVs3/hU3LhRx6z9w578x085CWw8EDufcS7hfGAtuwPO+naXlldW19cJGcXNre2fX3dtvGJVoyupUCaVbITFMcMnqwEGwVqwZiULBmuHoOuub90wbruQdjGMWRGQgeZ9TAjbqurgD7AFSqmSPZwkRONYqJCEXHMaXeNJ1S17ZmwovGj83JZSr1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsEmxkxgWEzoiA9a2VpKImSCdXjLBxzbp4b7S9knA0/T3RkoiY8ZRaCcjAkMz32Xhf107gf5FkHIZJ8AknX3UTwQGhTMsuMc1oyDG1hCqLQqK6ZBoQsHCK1oI/vzJi6ZRKfun5crtWal6leMooEN0hE6Qj85RFd2gGqojih7RM3pFb86T8+K8Ox+z0SUn3zlAf+R8/gBT6Zq3</latexit>

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>
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Probabilistic Time Reversal (Bayes Rule)

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

?
<latexit sha1_base64="NzfoDWh1QemhAFgavYI80LuBnyc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8G9OAxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6je9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3L4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5G9jMk=</latexit>

TR =?
<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

Ti!j ⌘ Pr(St = j|S0 = i)
<latexit sha1_base64="AaYu98HpnXbEaWquGjVlFxTvBuI=">AAACFXicbVDJSgNBEO1xjXGLevTSGIQIEmaioJdA0IvHSFbIhKGn00k66VnsromEMT/hxV/x4kERr4I3/8bOctDEBwWP96qoqueGgiswzW9jaXlldW09sZHc3Nre2U3t7VdVEEnKKjQQgay7RDHBfVYBDoLVQ8mI5wpWc/vXY782YFLxwC/DMGRNj3R83uaUgJac1GnZiTm2Je90gUgZ3OPeCNvsLuIDbBdlpuRAvocfSo6Z5ydOKm1mzQnwIrFmJI1mKDqpL7sV0MhjPlBBlGpYZgjNmEjgVLBR0o4UCwntkw5raOoTj6lmPPlqhI+10sLtQOryAU/U3xMx8ZQaeq7u9Ah01bw3Fv/zGhG0L5sx98MImE+ni9qRwBDgcUS4xSWjIIaaECq5vhXTLpGEgg4yqUOw5l9eJNVc1jrL5m7P04WrWRwJdIiOUAZZ6AIV0A0qogqi6BE9o1f0ZjwZL8a78TFtXTJmMwfoD4zPH9LmnfA=</latexit>

conditional probability:
<latexit sha1_base64="BEf5ySTzGoEPn/GxY7daan6AwvU=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCqzJTBcVV0Y3LCvYB7VAyadqGZpIhuSOWoVs3/hU3LhRx6z9w578x085CWw8EDufcS7hfGAtuwPO+naXlldW19cJGcXNre2fX3dtvGJVoyupUCaVbITFMcMnqwEGwVqwZiULBmuHoOuub90wbruQdjGMWRGQgeZ9TAjbqurgD7AFSqmSPZwkRONYqJCEXHMaXeNJ1S17ZmwovGj83JZSr1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsEmxkxgWEzoiA9a2VpKImSCdXjLBxzbp4b7S9knA0/T3RkoiY8ZRaCcjAkMz32Xhf107gf5FkHIZJ8AknX3UTwQGhTMsuMc1oyDG1hCqLQqK6ZBoQsHCK1oI/vzJi6ZRKfun5crtWal6leMooEN0hE6Qj85RFd2gGqojih7RM3pFb86T8+K8Ox+z0SUn3zlAf+R8/gBT6Zq3</latexit>

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

St realizes state at time t
<latexit sha1_base64="WxWljojuzUFZyzfepvgYqTSwgzc=">AAACDnicbVC7SgNBFJ31GeNr1dJmMASswm4UtAzaWEY0D0iWMDu5SYbMPpi5K8YlX2Djr9hYKGJrbeffOEm20MQDA4dz7uHOPX4shUbH+baWlldW19ZzG/nNre2dXXtvv66jRHGo8UhGqukzDVKEUEOBEpqxAhb4Ehr+8HLiN+5AaRGFtziKwQtYPxQ9wRkaqWMXbzpI2wj3mFKTk+IBNNXIEChDiiIAOqbYsQtOyZmCLhI3IwWSodqxv9rdiCcBhMgl07rlOjF6KVMouIRxvp1oiBkfsj60DA1ZANpLp+eMadEoXdqLlHkh0qn6O5GyQOtR4JvJgOFAz3sT8T+vlWDv3EtFGCcIIZ8t6iWSYkQn3dCuUMBRjgxhXAnzV8oHTDGOpsG8KcGdP3mR1Msl96RUvj4tVC6yOnLkkByRY+KSM1IhV6RKaoSTR/JMXsmb9WS9WO/Wx2x0ycoyB+QPrM8fdPObuA==</latexit>
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Probabilistic Time Reversal (Bayes Rule)

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

?
<latexit sha1_base64="NzfoDWh1QemhAFgavYI80LuBnyc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8G9OAxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6je9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3L4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5G9jMk=</latexit>

TR =?
<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

Ti!j ⌘ Pr(St = j|S0 = i)
<latexit sha1_base64="AaYu98HpnXbEaWquGjVlFxTvBuI=">AAACFXicbVDJSgNBEO1xjXGLevTSGIQIEmaioJdA0IvHSFbIhKGn00k66VnsromEMT/hxV/x4kERr4I3/8bOctDEBwWP96qoqueGgiswzW9jaXlldW09sZHc3Nre2U3t7VdVEEnKKjQQgay7RDHBfVYBDoLVQ8mI5wpWc/vXY782YFLxwC/DMGRNj3R83uaUgJac1GnZiTm2Je90gUgZ3OPeCNvsLuIDbBdlpuRAvocfSo6Z5ydOKm1mzQnwIrFmJI1mKDqpL7sV0MhjPlBBlGpYZgjNmEjgVLBR0o4UCwntkw5raOoTj6lmPPlqhI+10sLtQOryAU/U3xMx8ZQaeq7u9Ah01bw3Fv/zGhG0L5sx98MImE+ni9qRwBDgcUS4xSWjIIaaECq5vhXTLpGEgg4yqUOw5l9eJNVc1jrL5m7P04WrWRwJdIiOUAZZ6AIV0A0qogqi6BE9o1f0ZjwZL8a78TFtXTJmMwfoD4zPH9LmnfA=</latexit>

conditional probability:
<latexit sha1_base64="BEf5ySTzGoEPn/GxY7daan6AwvU=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCqzJTBcVV0Y3LCvYB7VAyadqGZpIhuSOWoVs3/hU3LhRx6z9w578x085CWw8EDufcS7hfGAtuwPO+naXlldW19cJGcXNre2fX3dtvGJVoyupUCaVbITFMcMnqwEGwVqwZiULBmuHoOuub90wbruQdjGMWRGQgeZ9TAjbqurgD7AFSqmSPZwkRONYqJCEXHMaXeNJ1S17ZmwovGj83JZSr1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsEmxkxgWEzoiA9a2VpKImSCdXjLBxzbp4b7S9knA0/T3RkoiY8ZRaCcjAkMz32Xhf107gf5FkHIZJ8AknX3UTwQGhTMsuMc1oyDG1hCqLQqK6ZBoQsHCK1oI/vzJi6ZRKfun5crtWal6leMooEN0hE6Qj85RFd2gGqojih7RM3pFb86T8+K8Ox+z0SUn3zlAf+R8/gBT6Zq3</latexit>

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

Deterministic permutation is a subcase:
<latexit sha1_base64="8ye+ewsN+JTQH2e3SSN9LM3oIkY=">AAACGHicbVDLSgNBEJz1GeNr1aOXwSB4irtRUDwF9eAxgnlAEsLspJMMmZ1dZnrFsOQzvPgrXjwo4jU3/8bJ46CJBQ1FVTdFVxBLYdDzvp2l5ZXVtfXMRnZza3tn193br5go0RzKPJKRrgXMgBQKyihQQi3WwMJAQjXo34z96iNoIyL1gIMYmiHrKtERnKGVWu5pA+EJ01tA0KFQNlBwGlue4GSDCkMZNUnAbcgVHbbcnJf3JqCLxJ+RHJmh1HJHjXbEkxAUcsmMqftejM2UaRskYZhtJAZixvusC3VLFQvBNNPJY0N6bJU27UTajkI6UX9fpCw0ZhAGdjNk2DPz3lj8z6sn2LlspkLFCYLi06BOIilGdNwSbQsNHOXAEsa1GJfCe0wzbmsyWVuCP//yIqkU8v5ZvnB/nitez+rIkENyRE6ITy5IkdyREikTTp7JK3knH86L8+Z8Ol/T1SVndnNA/sAZ/QCGXKCn</latexit>

Ti!j = �j,p(j)
<latexit sha1_base64="NrYatbEL+pNbF6wMlXpbvMPA/L4=">AAACD3icbVDJSgNBEO2JW4zbqEcvjUGJIGEmCnoRgl48RsgGmTD0dDpJJz0L3TVKGOYPvPgrXjwo4tWrN//GznLQxAcFj/eqqKrnRYIrsKxvI7O0vLK6ll3PbWxube+Yu3t1FcaSshoNRSibHlFM8IDVgINgzUgy4nuCNbzhzdhv3DOpeBhUYRSxtk96Ae9ySkBLrnlcdRPMsSN5rw9EyvABD1J8hZ0OE0DcZHAaFQYnqWvmraI1AV4k9ozk0QwV1/xyOiGNfRYAFUSplm1F0E6IBE4FS3NOrFhE6JD0WEvTgPhMtZPJPyk+0koHd0OpKwA8UX9PJMRXauR7utMn0Ffz3lj8z2vF0L1sJzyIYmABnS7qxgJDiMfh4A6XjIIYaUKo5PpWTPtEEgo6wpwOwZ5/eZHUS0X7rFi6O8+Xr2dxZNEBOkQFZKMLVEa3qIJqiKJH9Ixe0ZvxZLwY78bHtDVjzGb20R8Ynz92WJup</latexit>

St realizes state at time t
<latexit sha1_base64="WxWljojuzUFZyzfepvgYqTSwgzc=">AAACDnicbVC7SgNBFJ31GeNr1dJmMASswm4UtAzaWEY0D0iWMDu5SYbMPpi5K8YlX2Djr9hYKGJrbeffOEm20MQDA4dz7uHOPX4shUbH+baWlldW19ZzG/nNre2dXXtvv66jRHGo8UhGqukzDVKEUEOBEpqxAhb4Ehr+8HLiN+5AaRGFtziKwQtYPxQ9wRkaqWMXbzpI2wj3mFKTk+IBNNXIEChDiiIAOqbYsQtOyZmCLhI3IwWSodqxv9rdiCcBhMgl07rlOjF6KVMouIRxvp1oiBkfsj60DA1ZANpLp+eMadEoXdqLlHkh0qn6O5GyQOtR4JvJgOFAz3sT8T+vlWDv3EtFGCcIIZ8t6iWSYkQn3dCuUMBRjgxhXAnzV8oHTDGOpsG8KcGdP3mR1Msl96RUvj4tVC6yOnLkkByRY+KSM1IhV6RKaoSTR/JMXsmb9WS9WO/Wx2x0ycoyB+QPrM8fdPObuA==</latexit>
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Probabilistic Time Reversal (Bayes Rule)

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

?
<latexit sha1_base64="NzfoDWh1QemhAFgavYI80LuBnyc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8G9OAxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6je9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3L4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5G9jMk=</latexit>

TR =?
<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

Ti!j ⌘ Pr(St = j|S0 = i)
<latexit sha1_base64="AaYu98HpnXbEaWquGjVlFxTvBuI=">AAACFXicbVDJSgNBEO1xjXGLevTSGIQIEmaioJdA0IvHSFbIhKGn00k66VnsromEMT/hxV/x4kERr4I3/8bOctDEBwWP96qoqueGgiswzW9jaXlldW09sZHc3Nre2U3t7VdVEEnKKjQQgay7RDHBfVYBDoLVQ8mI5wpWc/vXY782YFLxwC/DMGRNj3R83uaUgJac1GnZiTm2Je90gUgZ3OPeCNvsLuIDbBdlpuRAvocfSo6Z5ydOKm1mzQnwIrFmJI1mKDqpL7sV0MhjPlBBlGpYZgjNmEjgVLBR0o4UCwntkw5raOoTj6lmPPlqhI+10sLtQOryAU/U3xMx8ZQaeq7u9Ah01bw3Fv/zGhG0L5sx98MImE+ni9qRwBDgcUS4xSWjIIaaECq5vhXTLpGEgg4yqUOw5l9eJNVc1jrL5m7P04WrWRwJdIiOUAZZ6AIV0A0qogqi6BE9o1f0ZjwZL8a78TFtXTJmMwfoD4zPH9LmnfA=</latexit>

conditional probability:
<latexit sha1_base64="BEf5ySTzGoEPn/GxY7daan6AwvU=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCqzJTBcVV0Y3LCvYB7VAyadqGZpIhuSOWoVs3/hU3LhRx6z9w578x085CWw8EDufcS7hfGAtuwPO+naXlldW19cJGcXNre2fX3dtvGJVoyupUCaVbITFMcMnqwEGwVqwZiULBmuHoOuub90wbruQdjGMWRGQgeZ9TAjbqurgD7AFSqmSPZwkRONYqJCEXHMaXeNJ1S17ZmwovGj83JZSr1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsEmxkxgWEzoiA9a2VpKImSCdXjLBxzbp4b7S9knA0/T3RkoiY8ZRaCcjAkMz32Xhf107gf5FkHIZJ8AknX3UTwQGhTMsuMc1oyDG1hCqLQqK6ZBoQsHCK1oI/vzJi6ZRKfun5crtWal6leMooEN0hE6Qj85RFd2gGqojih7RM3pFb86T8+K8Ox+z0SUn3zlAf+R8/gBT6Zq3</latexit>

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

Deterministic permutation is a subcase:
<latexit sha1_base64="8ye+ewsN+JTQH2e3SSN9LM3oIkY=">AAACGHicbVDLSgNBEJz1GeNr1aOXwSB4irtRUDwF9eAxgnlAEsLspJMMmZ1dZnrFsOQzvPgrXjwo4jU3/8bJ46CJBQ1FVTdFVxBLYdDzvp2l5ZXVtfXMRnZza3tn193br5go0RzKPJKRrgXMgBQKyihQQi3WwMJAQjXo34z96iNoIyL1gIMYmiHrKtERnKGVWu5pA+EJ01tA0KFQNlBwGlue4GSDCkMZNUnAbcgVHbbcnJf3JqCLxJ+RHJmh1HJHjXbEkxAUcsmMqftejM2UaRskYZhtJAZixvusC3VLFQvBNNPJY0N6bJU27UTajkI6UX9fpCw0ZhAGdjNk2DPz3lj8z6sn2LlspkLFCYLi06BOIilGdNwSbQsNHOXAEsa1GJfCe0wzbmsyWVuCP//yIqkU8v5ZvnB/nitez+rIkENyRE6ITy5IkdyREikTTp7JK3knH86L8+Z8Ol/T1SVndnNA/sAZ/QCGXKCn</latexit>

Ti!j = �j,p(j)
<latexit sha1_base64="NrYatbEL+pNbF6wMlXpbvMPA/L4=">AAACD3icbVDJSgNBEO2JW4zbqEcvjUGJIGEmCnoRgl48RsgGmTD0dDpJJz0L3TVKGOYPvPgrXjwo4tWrN//GznLQxAcFj/eqqKrnRYIrsKxvI7O0vLK6ll3PbWxube+Yu3t1FcaSshoNRSibHlFM8IDVgINgzUgy4nuCNbzhzdhv3DOpeBhUYRSxtk96Ae9ySkBLrnlcdRPMsSN5rw9EyvABD1J8hZ0OE0DcZHAaFQYnqWvmraI1AV4k9ozk0QwV1/xyOiGNfRYAFUSplm1F0E6IBE4FS3NOrFhE6JD0WEvTgPhMtZPJPyk+0koHd0OpKwA8UX9PJMRXauR7utMn0Ffz3lj8z2vF0L1sJzyIYmABnS7qxgJDiMfh4A6XjIIYaUKo5PpWTPtEEgo6wpwOwZ5/eZHUS0X7rFi6O8+Xr2dxZNEBOkQFZKMLVEa3qIJqiKJH9Ixe0ZvxZLwY78bHtDVjzGb20R8Ynz92WJup</latexit>

St realizes state at time t
<latexit sha1_base64="WxWljojuzUFZyzfepvgYqTSwgzc=">AAACDnicbVC7SgNBFJ31GeNr1dJmMASswm4UtAzaWEY0D0iWMDu5SYbMPpi5K8YlX2Djr9hYKGJrbeffOEm20MQDA4dz7uHOPX4shUbH+baWlldW19ZzG/nNre2dXXtvv66jRHGo8UhGqukzDVKEUEOBEpqxAhb4Ehr+8HLiN+5AaRGFtziKwQtYPxQ9wRkaqWMXbzpI2wj3mFKTk+IBNNXIEChDiiIAOqbYsQtOyZmCLhI3IwWSodqxv9rdiCcBhMgl07rlOjF6KVMouIRxvp1oiBkfsj60DA1ZANpLp+eMadEoXdqLlHkh0qn6O5GyQOtR4JvJgOFAz3sT8T+vlWDv3EtFGCcIIZ8t6iWSYkQn3dCuUMBRjgxhXAnzV8oHTDGOpsG8KcGdP3mR1Msl96RUvj4tVC6yOnLkkByRY+KSM1IhV6RKaoSTR/JMXsmb9WS9WO/Wx2x0ycoyB+QPrM8fdPObuA==</latexit>

Consider probabilistic transformation

Given an initial probability Pr(S0 = i)
<latexit sha1_base64="jj93grHTHSFUsrG3Y71IdJiVhNA=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfQiFL14rGg/sF1KNs22oUl2SbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqZ+q0nqjSL5IMZx9QXeCBZyAg2Vnrs1lX5vudesdNeseRW3BnQMvEyUoIM9V7xq9uPSCKoNIRjrTueGxs/xcowwumk0E00jTEZ4QHtWCqxoNpPZxdP0IlV+iiMlC1p0Ez9PZFiofVYBLZTYDPUi95U/M/rJCa89FMm48RQSeaLwoQjE6Hp+6jPFCWGjy3BRDF7KyJDrDAxNqSCDcFbfHmZNKsV76xSvTsv1a6zOPJwBMdQBg8uoAa3UIcGEJDwDK/w5mjnxXl3PuatOSebOYQ/cD5/AAsBj9k=</latexit>
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Probabilistic Time Reversal (Bayes Rule)

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

?
<latexit sha1_base64="NzfoDWh1QemhAFgavYI80LuBnyc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8G9OAxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6je9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3L4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5G9jMk=</latexit>

TR =?
<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

Ti!j ⌘ Pr(St = j|S0 = i)
<latexit sha1_base64="AaYu98HpnXbEaWquGjVlFxTvBuI=">AAACFXicbVDJSgNBEO1xjXGLevTSGIQIEmaioJdA0IvHSFbIhKGn00k66VnsromEMT/hxV/x4kERr4I3/8bOctDEBwWP96qoqueGgiswzW9jaXlldW09sZHc3Nre2U3t7VdVEEnKKjQQgay7RDHBfVYBDoLVQ8mI5wpWc/vXY782YFLxwC/DMGRNj3R83uaUgJac1GnZiTm2Je90gUgZ3OPeCNvsLuIDbBdlpuRAvocfSo6Z5ydOKm1mzQnwIrFmJI1mKDqpL7sV0MhjPlBBlGpYZgjNmEjgVLBR0o4UCwntkw5raOoTj6lmPPlqhI+10sLtQOryAU/U3xMx8ZQaeq7u9Ah01bw3Fv/zGhG0L5sx98MImE+ni9qRwBDgcUS4xSWjIIaaECq5vhXTLpGEgg4yqUOw5l9eJNVc1jrL5m7P04WrWRwJdIiOUAZZ6AIV0A0qogqi6BE9o1f0ZjwZL8a78TFtXTJmMwfoD4zPH9LmnfA=</latexit>

conditional probability:
<latexit sha1_base64="BEf5ySTzGoEPn/GxY7daan6AwvU=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCqzJTBcVV0Y3LCvYB7VAyadqGZpIhuSOWoVs3/hU3LhRx6z9w578x085CWw8EDufcS7hfGAtuwPO+naXlldW19cJGcXNre2fX3dtvGJVoyupUCaVbITFMcMnqwEGwVqwZiULBmuHoOuub90wbruQdjGMWRGQgeZ9TAjbqurgD7AFSqmSPZwkRONYqJCEXHMaXeNJ1S17ZmwovGj83JZSr1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsEmxkxgWEzoiA9a2VpKImSCdXjLBxzbp4b7S9knA0/T3RkoiY8ZRaCcjAkMz32Xhf107gf5FkHIZJ8AknX3UTwQGhTMsuMc1oyDG1hCqLQqK6ZBoQsHCK1oI/vzJi6ZRKfun5crtWal6leMooEN0hE6Qj85RFd2gGqojih7RM3pFb86T8+K8Ox+z0SUn3zlAf+R8/gBT6Zq3</latexit>

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

Deterministic permutation is a subcase:
<latexit sha1_base64="8ye+ewsN+JTQH2e3SSN9LM3oIkY=">AAACGHicbVDLSgNBEJz1GeNr1aOXwSB4irtRUDwF9eAxgnlAEsLspJMMmZ1dZnrFsOQzvPgrXjwo4jU3/8bJ46CJBQ1FVTdFVxBLYdDzvp2l5ZXVtfXMRnZza3tn193br5go0RzKPJKRrgXMgBQKyihQQi3WwMJAQjXo34z96iNoIyL1gIMYmiHrKtERnKGVWu5pA+EJ01tA0KFQNlBwGlue4GSDCkMZNUnAbcgVHbbcnJf3JqCLxJ+RHJmh1HJHjXbEkxAUcsmMqftejM2UaRskYZhtJAZixvusC3VLFQvBNNPJY0N6bJU27UTajkI6UX9fpCw0ZhAGdjNk2DPz3lj8z6sn2LlspkLFCYLi06BOIilGdNwSbQsNHOXAEsa1GJfCe0wzbmsyWVuCP//yIqkU8v5ZvnB/nitez+rIkENyRE6ITy5IkdyREikTTp7JK3knH86L8+Z8Ol/T1SVndnNA/sAZ/QCGXKCn</latexit>

Ti!j = �j,p(j)
<latexit sha1_base64="NrYatbEL+pNbF6wMlXpbvMPA/L4=">AAACD3icbVDJSgNBEO2JW4zbqEcvjUGJIGEmCnoRgl48RsgGmTD0dDpJJz0L3TVKGOYPvPgrXjwo4tWrN//GznLQxAcFj/eqqKrnRYIrsKxvI7O0vLK6ll3PbWxube+Yu3t1FcaSshoNRSibHlFM8IDVgINgzUgy4nuCNbzhzdhv3DOpeBhUYRSxtk96Ae9ySkBLrnlcdRPMsSN5rw9EyvABD1J8hZ0OE0DcZHAaFQYnqWvmraI1AV4k9ozk0QwV1/xyOiGNfRYAFUSplm1F0E6IBE4FS3NOrFhE6JD0WEvTgPhMtZPJPyk+0koHd0OpKwA8UX9PJMRXauR7utMn0Ffz3lj8z2vF0L1sJzyIYmABnS7qxgJDiMfh4A6XjIIYaUKo5PpWTPtEEgo6wpwOwZ5/eZHUS0X7rFi6O8+Xr2dxZNEBOkQFZKMLVEa3qIJqiKJH9Ixe0ZvxZLwY78bHtDVjzGb20R8Ynz92WJup</latexit>

St realizes state at time t
<latexit sha1_base64="WxWljojuzUFZyzfepvgYqTSwgzc=">AAACDnicbVC7SgNBFJ31GeNr1dJmMASswm4UtAzaWEY0D0iWMDu5SYbMPpi5K8YlX2Djr9hYKGJrbeffOEm20MQDA4dz7uHOPX4shUbH+baWlldW19ZzG/nNre2dXXtvv66jRHGo8UhGqukzDVKEUEOBEpqxAhb4Ehr+8HLiN+5AaRGFtziKwQtYPxQ9wRkaqWMXbzpI2wj3mFKTk+IBNNXIEChDiiIAOqbYsQtOyZmCLhI3IwWSodqxv9rdiCcBhMgl07rlOjF6KVMouIRxvp1oiBkfsj60DA1ZANpLp+eMadEoXdqLlHkh0qn6O5GyQOtR4JvJgOFAz3sT8T+vlWDv3EtFGCcIIZ8t6iWSYkQn3dCuUMBRjgxhXAnzV8oHTDGOpsG8KcGdP3mR1Msl96RUvj4tVC6yOnLkkByRY+KSM1IhV6RKaoSTR/JMXsmb9WS9WO/Wx2x0ycoyB+QPrM8fdPObuA==</latexit>

Consider probabilistic transformation

Given an initial probability Pr(S0 = i)
<latexit sha1_base64="jj93grHTHSFUsrG3Y71IdJiVhNA=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfQiFL14rGg/sF1KNs22oUl2SbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqZ+q0nqjSL5IMZx9QXeCBZyAg2Vnrs1lX5vudesdNeseRW3BnQMvEyUoIM9V7xq9uPSCKoNIRjrTueGxs/xcowwumk0E00jTEZ4QHtWCqxoNpPZxdP0IlV+iiMlC1p0Ez9PZFiofVYBLZTYDPUi95U/M/rJCa89FMm48RQSeaLwoQjE6Hp+6jPFCWGjy3BRDF7KyJDrDAxNqSCDcFbfHmZNKsV76xSvTsv1a6zOPJwBMdQBg8uoAa3UIcGEJDwDK/w5mjnxXl3PuatOSebOYQ/cD5/AAsBj9k=</latexit>

1) Final probability:
<latexit sha1_base64="nP0JhK/74PvKZhx1bzvQWGwTxcM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBougm5JUQXFVFMRlBfuANpTJdNIOnUzCzI0YQldu/BU3LhRx6ze482+cPhbaeuDC4Zx7ufcePxZcg+N8W7mFxaXllfxqYW19Y3PL3t6p6yhRlNVoJCLV9IlmgktWAw6CNWPFSOgL1vAHVyO/cc+U5pG8gzRmXkh6kgecEjBSx95vA3uAzD3G11wSgWMV+cTngkN6gYcdu+iUnDHwPHGnpIimqHbsr3Y3oknIJFBBtG65TgxeRhRwKtiw0E40iwkdkB5rGSpJyLSXjd8Y4kOjdHEQKVMS8Fj9PZGRUOs09E1nSKCvZ72R+J/XSiA49zIu4wSYpJNFQSIwRHiUCe5yxSiI1BBCFTe3YtonilAwyRVMCO7sy/OkXi65J6Xy7WmxcjmNI4/20AE6Qi46QxV0g6qohih6RM/oFb1ZT9aL9W59TFpz1nRmF/2B9fkDWjaYaQ==</latexit>

Pr(St = j) =
X

i

Pr(S0 = i)Ti!j

<latexit sha1_base64="T0+PmN7Q1DOBbTuWsiJProWQhgk=">AAACHHicbVC7SgNBFJ2Nrxhfq5Y2g0FImrCbCNoEgjaWEfOCbFhmJ5NkktkHM3eVsORDbPwVGwtFbCwE/8bJo9DEAxfOnHMvc+/xIsEVWNa3kVpb39jcSm9ndnb39g/Mw6OGCmNJWZ2GIpQtjygmeMDqwEGwViQZ8T3Bmt7oeuo375lUPAxqMI5Yxyf9gPc4JaAl1yw5VZm7c6E8zOMydlTsuwmf4LlqlXm+pt/Ykbw/ACJl+ICHE9fMWgVrBrxK7AXJogWqrvnpdEMa+ywAKohSbduKoJMQCZwKNsk4sWIRoSPSZ21NA+Iz1Ulmx03wmVa6uBdKXQHgmfp7IiG+UmPf050+gYFa9qbif147ht5lJ+FBFAML6PyjXiwwhHiaFO5yySiIsSaESq53xXRAJKGg88zoEOzlk1dJo1iwS4Xi7Xm2crWII41O0CnKIRtdoAq6QVVURxQ9omf0it6MJ+PFeDc+5q0pYzFzjP7A+PoBT3+gUQ==</latexit>
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Probabilistic Time Reversal (Bayes Rule)

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit>

?
<latexit sha1_base64="NzfoDWh1QemhAFgavYI80LuBnyc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8G9OAxAfOAZAmzk95kzOzsMjMrhJAv8OJBEa9+kjf/xkmyB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3c781hMqzWP5YMYJ+hEdSB5yRo2V6je9Ysktu3OQVeJlpAQZar3iV7cfszRCaZigWnc8NzH+hCrDmcBpoZtqTCgb0QF2LJU0Qu1P5odOyZlV+iSMlS1pyFz9PTGhkdbjKLCdETVDvezNxP+8TmrCa3/CZZIalGyxKEwFMTGZfU36XCEzYmwJZYrbWwkbUkWZsdkUbAje8surpFkpexflSv2yVL3L4sjDCZzCOXhwBVW4hxo0gAHCM7zCm/PovDjvzseiNedkM8fwB87nD5G9jMk=</latexit>

TR =?
<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

Ti!j ⌘ Pr(St = j|S0 = i)
<latexit sha1_base64="AaYu98HpnXbEaWquGjVlFxTvBuI=">AAACFXicbVDJSgNBEO1xjXGLevTSGIQIEmaioJdA0IvHSFbIhKGn00k66VnsromEMT/hxV/x4kERr4I3/8bOctDEBwWP96qoqueGgiswzW9jaXlldW09sZHc3Nre2U3t7VdVEEnKKjQQgay7RDHBfVYBDoLVQ8mI5wpWc/vXY782YFLxwC/DMGRNj3R83uaUgJac1GnZiTm2Je90gUgZ3OPeCNvsLuIDbBdlpuRAvocfSo6Z5ydOKm1mzQnwIrFmJI1mKDqpL7sV0MhjPlBBlGpYZgjNmEjgVLBR0o4UCwntkw5raOoTj6lmPPlqhI+10sLtQOryAU/U3xMx8ZQaeq7u9Ah01bw3Fv/zGhG0L5sx98MImE+ni9qRwBDgcUS4xSWjIIaaECq5vhXTLpGEgg4yqUOw5l9eJNVc1jrL5m7P04WrWRwJdIiOUAZZ6AIV0A0qogqi6BE9o1f0ZjwZL8a78TFtXTJmMwfoD4zPH9LmnfA=</latexit>

conditional probability:
<latexit sha1_base64="BEf5ySTzGoEPn/GxY7daan6AwvU=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCqzJTBcVV0Y3LCvYB7VAyadqGZpIhuSOWoVs3/hU3LhRx6z9w578x085CWw8EDufcS7hfGAtuwPO+naXlldW19cJGcXNre2fX3dtvGJVoyupUCaVbITFMcMnqwEGwVqwZiULBmuHoOuub90wbruQdjGMWRGQgeZ9TAjbqurgD7AFSqmSPZwkRONYqJCEXHMaXeNJ1S17ZmwovGj83JZSr1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsEmxkxgWEzoiA9a2VpKImSCdXjLBxzbp4b7S9knA0/T3RkoiY8ZRaCcjAkMz32Xhf107gf5FkHIZJ8AknX3UTwQGhTMsuMc1oyDG1hCqLQqK6ZBoQsHCK1oI/vzJi6ZRKfun5crtWal6leMooEN0hE6Qj85RFd2gGqojih7RM3pFb86T8+K8Ox+z0SUn3zlAf+R8/gBT6Zq3</latexit>

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

Deterministic permutation is a subcase:
<latexit sha1_base64="8ye+ewsN+JTQH2e3SSN9LM3oIkY=">AAACGHicbVDLSgNBEJz1GeNr1aOXwSB4irtRUDwF9eAxgnlAEsLspJMMmZ1dZnrFsOQzvPgrXjwo4jU3/8bJ46CJBQ1FVTdFVxBLYdDzvp2l5ZXVtfXMRnZza3tn193br5go0RzKPJKRrgXMgBQKyihQQi3WwMJAQjXo34z96iNoIyL1gIMYmiHrKtERnKGVWu5pA+EJ01tA0KFQNlBwGlue4GSDCkMZNUnAbcgVHbbcnJf3JqCLxJ+RHJmh1HJHjXbEkxAUcsmMqftejM2UaRskYZhtJAZixvusC3VLFQvBNNPJY0N6bJU27UTajkI6UX9fpCw0ZhAGdjNk2DPz3lj8z6sn2LlspkLFCYLi06BOIilGdNwSbQsNHOXAEsa1GJfCe0wzbmsyWVuCP//yIqkU8v5ZvnB/nitez+rIkENyRE6ITy5IkdyREikTTp7JK3knH86L8+Z8Ol/T1SVndnNA/sAZ/QCGXKCn</latexit>

Ti!j = �j,p(j)
<latexit sha1_base64="NrYatbEL+pNbF6wMlXpbvMPA/L4=">AAACD3icbVDJSgNBEO2JW4zbqEcvjUGJIGEmCnoRgl48RsgGmTD0dDpJJz0L3TVKGOYPvPgrXjwo4tWrN//GznLQxAcFj/eqqKrnRYIrsKxvI7O0vLK6ll3PbWxube+Yu3t1FcaSshoNRSibHlFM8IDVgINgzUgy4nuCNbzhzdhv3DOpeBhUYRSxtk96Ae9ySkBLrnlcdRPMsSN5rw9EyvABD1J8hZ0OE0DcZHAaFQYnqWvmraI1AV4k9ozk0QwV1/xyOiGNfRYAFUSplm1F0E6IBE4FS3NOrFhE6JD0WEvTgPhMtZPJPyk+0koHd0OpKwA8UX9PJMRXauR7utMn0Ffz3lj8z2vF0L1sJzyIYmABnS7qxgJDiMfh4A6XjIIYaUKo5PpWTPtEEgo6wpwOwZ5/eZHUS0X7rFi6O8+Xr2dxZNEBOkQFZKMLVEa3qIJqiKJH9Ixe0ZvxZLwY78bHtDVjzGb20R8Ynz92WJup</latexit>

St realizes state at time t
<latexit sha1_base64="WxWljojuzUFZyzfepvgYqTSwgzc=">AAACDnicbVC7SgNBFJ31GeNr1dJmMASswm4UtAzaWEY0D0iWMDu5SYbMPpi5K8YlX2Djr9hYKGJrbeffOEm20MQDA4dz7uHOPX4shUbH+baWlldW19ZzG/nNre2dXXtvv66jRHGo8UhGqukzDVKEUEOBEpqxAhb4Ehr+8HLiN+5AaRGFtziKwQtYPxQ9wRkaqWMXbzpI2wj3mFKTk+IBNNXIEChDiiIAOqbYsQtOyZmCLhI3IwWSodqxv9rdiCcBhMgl07rlOjF6KVMouIRxvp1oiBkfsj60DA1ZANpLp+eMadEoXdqLlHkh0qn6O5GyQOtR4JvJgOFAz3sT8T+vlWDv3EtFGCcIIZ8t6iWSYkQn3dCuUMBRjgxhXAnzV8oHTDGOpsG8KcGdP3mR1Msl96RUvj4tVC6yOnLkkByRY+KSM1IhV6RKaoSTR/JMXsmb9WS9WO/Wx2x0ycoyB+QPrM8fdPObuA==</latexit>

Consider probabilistic transformation

Given an initial probability Pr(S0 = i)
<latexit sha1_base64="jj93grHTHSFUsrG3Y71IdJiVhNA=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfQiFL14rGg/sF1KNs22oUl2SbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqZ+q0nqjSL5IMZx9QXeCBZyAg2Vnrs1lX5vudesdNeseRW3BnQMvEyUoIM9V7xq9uPSCKoNIRjrTueGxs/xcowwumk0E00jTEZ4QHtWCqxoNpPZxdP0IlV+iiMlC1p0Ez9PZFiofVYBLZTYDPUi95U/M/rJCa89FMm48RQSeaLwoQjE6Hp+6jPFCWGjy3BRDF7KyJDrDAxNqSCDcFbfHmZNKsV76xSvTsv1a6zOPJwBMdQBg8uoAa3UIcGEJDwDK/w5mjnxXl3PuatOSebOYQ/cD5/AAsBj9k=</latexit>

1) Final probability:
<latexit sha1_base64="nP0JhK/74PvKZhx1bzvQWGwTxcM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBougm5JUQXFVFMRlBfuANpTJdNIOnUzCzI0YQldu/BU3LhRx6ze482+cPhbaeuDC4Zx7ufcePxZcg+N8W7mFxaXllfxqYW19Y3PL3t6p6yhRlNVoJCLV9IlmgktWAw6CNWPFSOgL1vAHVyO/cc+U5pG8gzRmXkh6kgecEjBSx95vA3uAzD3G11wSgWMV+cTngkN6gYcdu+iUnDHwPHGnpIimqHbsr3Y3oknIJFBBtG65TgxeRhRwKtiw0E40iwkdkB5rGSpJyLSXjd8Y4kOjdHEQKVMS8Fj9PZGRUOs09E1nSKCvZ72R+J/XSiA49zIu4wSYpJNFQSIwRHiUCe5yxSiI1BBCFTe3YtonilAwyRVMCO7sy/OkXi65J6Xy7WmxcjmNI4/20AE6Qi46QxV0g6qohih6RM/oFb1ZT9aL9W59TFpz1nRmF/2B9fkDWjaYaQ==</latexit>

Pr(St = j) =
X

i

Pr(S0 = i)Ti!j

<latexit sha1_base64="T0+PmN7Q1DOBbTuWsiJProWQhgk=">AAACHHicbVC7SgNBFJ2Nrxhfq5Y2g0FImrCbCNoEgjaWEfOCbFhmJ5NkktkHM3eVsORDbPwVGwtFbCwE/8bJo9DEAxfOnHMvc+/xIsEVWNa3kVpb39jcSm9ndnb39g/Mw6OGCmNJWZ2GIpQtjygmeMDqwEGwViQZ8T3Bmt7oeuo375lUPAxqMI5Yxyf9gPc4JaAl1yw5VZm7c6E8zOMydlTsuwmf4LlqlXm+pt/Ykbw/ACJl+ICHE9fMWgVrBrxK7AXJogWqrvnpdEMa+ywAKohSbduKoJMQCZwKNsk4sWIRoSPSZ21NA+Iz1Ulmx03wmVa6uBdKXQHgmfp7IiG+UmPf050+gYFa9qbif147ht5lJ+FBFAML6PyjXiwwhHiaFO5yySiIsSaESq53xXRAJKGg88zoEOzlk1dJo1iwS4Xi7Xm2crWII41O0CnKIRtdoAq6QVVURxQ9omf0it6MJ+PFeDc+5q0pYzFzjP7A+PoBT3+gUQ==</latexit>

2) Joint probability over initial and final state:
<latexit sha1_base64="FRU8SK0IUhTvwXAAng5S4y7P1cU=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIJewm4UlJxEL+IpglEhCaF30tHB2ZllplcMS/7Fi7/ixYMSvHjwX5zEHHwVDBRVXUx3xamSjsLwPZiYnJqemZ2bLywsLi2vFFfXLpzJrMC6MMrYqxgcKqmxTpIUXqUWIYkVXsa3x0P/8g6tk0afUy/FVgLXWnalAPJSu1htEt5TXtnhp0Zq4qk1McRSSepx44NcakkSFAfd4V2pPXMEhFXebxdLYTkcgf8l0ZiU2Bi1dnHQ7BiRJahJKHCuEYUptXKwJIXCfqGZOUxB3MI1NjzVkKBr5aMb+3zLK34DY/3ze47U74kcEud6SewnE6Ab99sbiv95jYy6B61c6jQj1OLro26mOBk+LIx3pEVBqucJCOvLEFzcgAVBvtaCLyH6ffJfclEpR7vlytle6fBoXMcc22CbbJtFbJ8dshNWY3Um2AN7Yi/sNXgMnoNB8PY1OhGMM+vsB4KPT7GbpEo=</latexit>

Pr(St = j, S0 = i) = Pr(S0 = i)Ti!j
<latexit sha1_base64="pVsi+5jztrtg9h1vZ5/IQovRECs=">AAACGXicbVDLSgMxFM3UV62vqks3wSJUkDJTBd0Uim5cVvqEtgyZNNOmzTxI7ihl6G+48VfcuFDEpa78G9N2Ftp64MLJOfeSe48TCq7ANL+N1Mrq2vpGejOztb2zu5fdP2ioIJKU1WkgAtlyiGKC+6wOHARrhZIRzxGs6Yxupn7znknFA78G45B1PdL3ucspAS3ZWbNTkfmqDaXhWdU2S/wUl/Bcmj5qdsxxR/L+AIiUwQMeTuxsziyYM+BlYiUkhxJU7OxnpxfQyGM+UEGUaltmCN2YSOBUsEmmEykWEjoifdbW1CceU914dtkEn2ilh91A6vIBz9TfEzHxlBp7ju70CAzUojcV//PaEbhX3Zj7YQTMp/OP3EhgCPA0JtzjklEQY00IlVzviumASEJBh5nRIViLJy+TRrFgnReKdxe58nUSRxodoWOURxa6RGV0iyqojih6RM/oFb0ZT8aL8W58zFtTRjJziP7A+PoBwqCeVg==</latexit>



Consider probabilistic transformation

Given an initial probability 
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit> TR =?

<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

Ti!j ⌘ Pr(St = j|S0 = i)
<latexit sha1_base64="AaYu98HpnXbEaWquGjVlFxTvBuI=">AAACFXicbVDJSgNBEO1xjXGLevTSGIQIEmaioJdA0IvHSFbIhKGn00k66VnsromEMT/hxV/x4kERr4I3/8bOctDEBwWP96qoqueGgiswzW9jaXlldW09sZHc3Nre2U3t7VdVEEnKKjQQgay7RDHBfVYBDoLVQ8mI5wpWc/vXY782YFLxwC/DMGRNj3R83uaUgJac1GnZiTm2Je90gUgZ3OPeCNvsLuIDbBdlpuRAvocfSo6Z5ydOKm1mzQnwIrFmJI1mKDqpL7sV0MhjPlBBlGpYZgjNmEjgVLBR0o4UCwntkw5raOoTj6lmPPlqhI+10sLtQOryAU/U3xMx8ZQaeq7u9Ah01bw3Fv/zGhG0L5sx98MImE+ni9qRwBDgcUS4xSWjIIaaECq5vhXTLpGEgg4yqUOw5l9eJNVc1jrL5m7P04WrWRwJdIiOUAZZ6AIV0A0qogqi6BE9o1f0ZjwZL8a78TFtXTJmMwfoD4zPH9LmnfA=</latexit>

conditional probability:
<latexit sha1_base64="BEf5ySTzGoEPn/GxY7daan6AwvU=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCqzJTBcVV0Y3LCvYB7VAyadqGZpIhuSOWoVs3/hU3LhRx6z9w578x085CWw8EDufcS7hfGAtuwPO+naXlldW19cJGcXNre2fX3dtvGJVoyupUCaVbITFMcMnqwEGwVqwZiULBmuHoOuub90wbruQdjGMWRGQgeZ9TAjbqurgD7AFSqmSPZwkRONYqJCEXHMaXeNJ1S17ZmwovGj83JZSr1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsEmxkxgWEzoiA9a2VpKImSCdXjLBxzbp4b7S9knA0/T3RkoiY8ZRaCcjAkMz32Xhf107gf5FkHIZJ8AknX3UTwQGhTMsuMc1oyDG1hCqLQqK6ZBoQsHCK1oI/vzJi6ZRKfun5crtWal6leMooEN0hE6Qj85RFd2gGqojih7RM3pFb86T8+K8Ox+z0SUn3zlAf+R8/gBT6Zq3</latexit>

Deterministic permutation is a subcase:
<latexit sha1_base64="8ye+ewsN+JTQH2e3SSN9LM3oIkY=">AAACGHicbVDLSgNBEJz1GeNr1aOXwSB4irtRUDwF9eAxgnlAEsLspJMMmZ1dZnrFsOQzvPgrXjwo4jU3/8bJ46CJBQ1FVTdFVxBLYdDzvp2l5ZXVtfXMRnZza3tn193br5go0RzKPJKRrgXMgBQKyihQQi3WwMJAQjXo34z96iNoIyL1gIMYmiHrKtERnKGVWu5pA+EJ01tA0KFQNlBwGlue4GSDCkMZNUnAbcgVHbbcnJf3JqCLxJ+RHJmh1HJHjXbEkxAUcsmMqftejM2UaRskYZhtJAZixvusC3VLFQvBNNPJY0N6bJU27UTajkI6UX9fpCw0ZhAGdjNk2DPz3lj8z6sn2LlspkLFCYLi06BOIilGdNwSbQsNHOXAEsa1GJfCe0wzbmsyWVuCP//yIqkU8v5ZvnB/nitez+rIkENyRE6ITy5IkdyREikTTp7JK3knH86L8+Z8Ol/T1SVndnNA/sAZ/QCGXKCn</latexit>

Ti!j = �j,p(j)
<latexit sha1_base64="NrYatbEL+pNbF6wMlXpbvMPA/L4=">AAACD3icbVDJSgNBEO2JW4zbqEcvjUGJIGEmCnoRgl48RsgGmTD0dDpJJz0L3TVKGOYPvPgrXjwo4tWrN//GznLQxAcFj/eqqKrnRYIrsKxvI7O0vLK6ll3PbWxube+Yu3t1FcaSshoNRSibHlFM8IDVgINgzUgy4nuCNbzhzdhv3DOpeBhUYRSxtk96Ae9ySkBLrnlcdRPMsSN5rw9EyvABD1J8hZ0OE0DcZHAaFQYnqWvmraI1AV4k9ozk0QwV1/xyOiGNfRYAFUSplm1F0E6IBE4FS3NOrFhE6JD0WEvTgPhMtZPJPyk+0koHd0OpKwA8UX9PJMRXauR7utMn0Ffz3lj8z2vF0L1sJzyIYmABnS7qxgJDiMfh4A6XjIIYaUKo5PpWTPtEEgo6wpwOwZ5/eZHUS0X7rFi6O8+Xr2dxZNEBOkQFZKMLVEa3qIJqiKJH9Ixe0ZvxZLwY78bHtDVjzGb20R8Ynz92WJup</latexit>

St realizes state at time t
<latexit sha1_base64="WxWljojuzUFZyzfepvgYqTSwgzc=">AAACDnicbVC7SgNBFJ31GeNr1dJmMASswm4UtAzaWEY0D0iWMDu5SYbMPpi5K8YlX2Djr9hYKGJrbeffOEm20MQDA4dz7uHOPX4shUbH+baWlldW19ZzG/nNre2dXXtvv66jRHGo8UhGqukzDVKEUEOBEpqxAhb4Ehr+8HLiN+5AaRGFtziKwQtYPxQ9wRkaqWMXbzpI2wj3mFKTk+IBNNXIEChDiiIAOqbYsQtOyZmCLhI3IwWSodqxv9rdiCcBhMgl07rlOjF6KVMouIRxvp1oiBkfsj60DA1ZANpLp+eMadEoXdqLlHkh0qn6O5GyQOtR4JvJgOFAz3sT8T+vlWDv3EtFGCcIIZ8t6iWSYkQn3dCuUMBRjgxhXAnzV8oHTDGOpsG8KcGdP3mR1Msl96RUvj4tVC6yOnLkkByRY+KSM1IhV6RKaoSTR/JMXsmb9WS9WO/Wx2x0ycoyB+QPrM8fdPObuA==</latexit>

Pr(S0 = i)
<latexit sha1_base64="jj93grHTHSFUsrG3Y71IdJiVhNA=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfQiFL14rGg/sF1KNs22oUl2SbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqZ+q0nqjSL5IMZx9QXeCBZyAg2Vnrs1lX5vudesdNeseRW3BnQMvEyUoIM9V7xq9uPSCKoNIRjrTueGxs/xcowwumk0E00jTEZ4QHtWCqxoNpPZxdP0IlV+iiMlC1p0Ez9PZFiofVYBLZTYDPUi95U/M/rJCa89FMm48RQSeaLwoQjE6Hp+6jPFCWGjy3BRDF7KyJDrDAxNqSCDcFbfHmZNKsV76xSvTsv1a6zOPJwBMdQBg8uoAa3UIcGEJDwDK/w5mjnxXl3PuatOSebOYQ/cD5/AAsBj9k=</latexit>

1) Final probability:
<latexit sha1_base64="nP0JhK/74PvKZhx1bzvQWGwTxcM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBougm5JUQXFVFMRlBfuANpTJdNIOnUzCzI0YQldu/BU3LhRx6ze482+cPhbaeuDC4Zx7ufcePxZcg+N8W7mFxaXllfxqYW19Y3PL3t6p6yhRlNVoJCLV9IlmgktWAw6CNWPFSOgL1vAHVyO/cc+U5pG8gzRmXkh6kgecEjBSx95vA3uAzD3G11wSgWMV+cTngkN6gYcdu+iUnDHwPHGnpIimqHbsr3Y3oknIJFBBtG65TgxeRhRwKtiw0E40iwkdkB5rGSpJyLSXjd8Y4kOjdHEQKVMS8Fj9PZGRUOs09E1nSKCvZ72R+J/XSiA49zIu4wSYpJNFQSIwRHiUCe5yxSiI1BBCFTe3YtonilAwyRVMCO7sy/OkXi65J6Xy7WmxcjmNI4/20AE6Qi46QxV0g6qohih6RM/oFb1ZT9aL9W59TFpz1nRmF/2B9fkDWjaYaQ==</latexit>

2) Joint probability over initial and final state:
<latexit sha1_base64="FRU8SK0IUhTvwXAAng5S4y7P1cU=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIJewm4UlJxEL+IpglEhCaF30tHB2ZllplcMS/7Fi7/ixYMSvHjwX5zEHHwVDBRVXUx3xamSjsLwPZiYnJqemZ2bLywsLi2vFFfXLpzJrMC6MMrYqxgcKqmxTpIUXqUWIYkVXsa3x0P/8g6tk0afUy/FVgLXWnalAPJSu1htEt5TXtnhp0Zq4qk1McRSSepx44NcakkSFAfd4V2pPXMEhFXebxdLYTkcgf8l0ZiU2Bi1dnHQ7BiRJahJKHCuEYUptXKwJIXCfqGZOUxB3MI1NjzVkKBr5aMb+3zLK34DY/3ze47U74kcEud6SewnE6Ab99sbiv95jYy6B61c6jQj1OLro26mOBk+LIx3pEVBqucJCOvLEFzcgAVBvtaCLyH6ffJfclEpR7vlytle6fBoXMcc22CbbJtFbJ8dshNWY3Um2AN7Yi/sNXgMnoNB8PY1OhGMM+vsB4KPT7GbpEo=</latexit>

3) Probability of initial state given final state:
<latexit sha1_base64="JOnWZzGLAi5dks8IC9MEMLVxTY4=">AAACI3icbZBLSwMxFIUzvq2vqks3wSLopsyooLgS3bisYFVoS7mT3qnBTDIkd8Qy9L+48a+4caGIGxf+F9NawdeBwOGcewn3izMlHYXhWzA2PjE5NT0zW5qbX1hcKi+vnDuTW4F1YZSxlzE4VFJjnSQpvMwsQhorvIivjwf9xQ1aJ40+o16GrRS6WiZSAPmoXT5oEt5SsbPFa9bEEEslqcdNwqWWJEFxR0DIu/IGNU+k/koOeL9droTVcCj+10QjU2Ej1drll2bHiDxFTUKBc40ozKhVgCUpFPZLzdxhBuIautjwVkOKrlUMb+zzDZ90eGKsf5r4MP2+UUDqXC+N/WQKdOV+d4Pwv66RU7LfKqTOckItPj9KcsXJ8AEw3pEWBameNyCshyK4uAILgjzWkocQ/T75rznfrkY71e3T3crh0QjHDFtj62yTRWyPHbITVmN1Jtgde2BP7Dm4Dx6Dl+D1c3QsGO2ssh8K3j8Aq3SkRw==</latexit>

Pr(St = j) =
X

i

Pr(S0 = i)Ti!j

<latexit sha1_base64="T0+PmN7Q1DOBbTuWsiJProWQhgk=">AAACHHicbVC7SgNBFJ2Nrxhfq5Y2g0FImrCbCNoEgjaWEfOCbFhmJ5NkktkHM3eVsORDbPwVGwtFbCwE/8bJo9DEAxfOnHMvc+/xIsEVWNa3kVpb39jcSm9ndnb39g/Mw6OGCmNJWZ2GIpQtjygmeMDqwEGwViQZ8T3Bmt7oeuo375lUPAxqMI5Yxyf9gPc4JaAl1yw5VZm7c6E8zOMydlTsuwmf4LlqlXm+pt/Ykbw/ACJl+ICHE9fMWgVrBrxK7AXJogWqrvnpdEMa+ywAKohSbduKoJMQCZwKNsk4sWIRoSPSZ21NA+Iz1Ulmx03wmVa6uBdKXQHgmfp7IiG+UmPf050+gYFa9qbif147ht5lJ+FBFAML6PyjXiwwhHiaFO5yySiIsSaESq53xXRAJKGg88zoEOzlk1dJo1iwS4Xi7Xm2crWII41O0CnKIRtdoAq6QVVURxQ9omf0it6MJ+PFeDc+5q0pYzFzjP7A+PoBT3+gUQ==</latexit>

Pr(St = j, S0 = i) = Pr(S0 = i)Ti!j
<latexit sha1_base64="pVsi+5jztrtg9h1vZ5/IQovRECs=">AAACGXicbVDLSgMxFM3UV62vqks3wSJUkDJTBd0Uim5cVvqEtgyZNNOmzTxI7ihl6G+48VfcuFDEpa78G9N2Ftp64MLJOfeSe48TCq7ANL+N1Mrq2vpGejOztb2zu5fdP2ioIJKU1WkgAtlyiGKC+6wOHARrhZIRzxGs6Yxupn7znknFA78G45B1PdL3ucspAS3ZWbNTkfmqDaXhWdU2S/wUl/Bcmj5qdsxxR/L+AIiUwQMeTuxsziyYM+BlYiUkhxJU7OxnpxfQyGM+UEGUaltmCN2YSOBUsEmmEykWEjoifdbW1CceU914dtkEn2ilh91A6vIBz9TfEzHxlBp7ju70CAzUojcV//PaEbhX3Zj7YQTMp/OP3EhgCPA0JtzjklEQY00IlVzviumASEJBh5nRIViLJy+TRrFgnReKdxe58nUSRxodoWOURxa6RGV0iyqojih6RM/oFb0ZT8aL8W58zFtTRjJziP7A+PoBwqCeVg==</latexit>

Pr(S0 = i|St = j) =
Pr(S0 = i)Ti!j

Pr(St = j)
⌘ TR

j!i
<latexit sha1_base64="XGHXpG6iKRSZpBeLKyZTXssXL/c="></latexit>

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>



Consider probabilistic transformation

Given an initial probability 
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit> TR =?

<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

Ti!j ⌘ Pr(St = j|S0 = i)
<latexit sha1_base64="AaYu98HpnXbEaWquGjVlFxTvBuI=">AAACFXicbVDJSgNBEO1xjXGLevTSGIQIEmaioJdA0IvHSFbIhKGn00k66VnsromEMT/hxV/x4kERr4I3/8bOctDEBwWP96qoqueGgiswzW9jaXlldW09sZHc3Nre2U3t7VdVEEnKKjQQgay7RDHBfVYBDoLVQ8mI5wpWc/vXY782YFLxwC/DMGRNj3R83uaUgJac1GnZiTm2Je90gUgZ3OPeCNvsLuIDbBdlpuRAvocfSo6Z5ydOKm1mzQnwIrFmJI1mKDqpL7sV0MhjPlBBlGpYZgjNmEjgVLBR0o4UCwntkw5raOoTj6lmPPlqhI+10sLtQOryAU/U3xMx8ZQaeq7u9Ah01bw3Fv/zGhG0L5sx98MImE+ni9qRwBDgcUS4xSWjIIaaECq5vhXTLpGEgg4yqUOw5l9eJNVc1jrL5m7P04WrWRwJdIiOUAZZ6AIV0A0qogqi6BE9o1f0ZjwZL8a78TFtXTJmMwfoD4zPH9LmnfA=</latexit>

conditional probability:
<latexit sha1_base64="BEf5ySTzGoEPn/GxY7daan6AwvU=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCqzJTBcVV0Y3LCvYB7VAyadqGZpIhuSOWoVs3/hU3LhRx6z9w578x085CWw8EDufcS7hfGAtuwPO+naXlldW19cJGcXNre2fX3dtvGJVoyupUCaVbITFMcMnqwEGwVqwZiULBmuHoOuub90wbruQdjGMWRGQgeZ9TAjbqurgD7AFSqmSPZwkRONYqJCEXHMaXeNJ1S17ZmwovGj83JZSr1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsEmxkxgWEzoiA9a2VpKImSCdXjLBxzbp4b7S9knA0/T3RkoiY8ZRaCcjAkMz32Xhf107gf5FkHIZJ8AknX3UTwQGhTMsuMc1oyDG1hCqLQqK6ZBoQsHCK1oI/vzJi6ZRKfun5crtWal6leMooEN0hE6Qj85RFd2gGqojih7RM3pFb86T8+K8Ox+z0SUn3zlAf+R8/gBT6Zq3</latexit>

Deterministic permutation is a subcase:
<latexit sha1_base64="8ye+ewsN+JTQH2e3SSN9LM3oIkY=">AAACGHicbVDLSgNBEJz1GeNr1aOXwSB4irtRUDwF9eAxgnlAEsLspJMMmZ1dZnrFsOQzvPgrXjwo4jU3/8bJ46CJBQ1FVTdFVxBLYdDzvp2l5ZXVtfXMRnZza3tn193br5go0RzKPJKRrgXMgBQKyihQQi3WwMJAQjXo34z96iNoIyL1gIMYmiHrKtERnKGVWu5pA+EJ01tA0KFQNlBwGlue4GSDCkMZNUnAbcgVHbbcnJf3JqCLxJ+RHJmh1HJHjXbEkxAUcsmMqftejM2UaRskYZhtJAZixvusC3VLFQvBNNPJY0N6bJU27UTajkI6UX9fpCw0ZhAGdjNk2DPz3lj8z6sn2LlspkLFCYLi06BOIilGdNwSbQsNHOXAEsa1GJfCe0wzbmsyWVuCP//yIqkU8v5ZvnB/nitez+rIkENyRE6ITy5IkdyREikTTp7JK3knH86L8+Z8Ol/T1SVndnNA/sAZ/QCGXKCn</latexit>

Ti!j = �j,p(j)
<latexit sha1_base64="NrYatbEL+pNbF6wMlXpbvMPA/L4=">AAACD3icbVDJSgNBEO2JW4zbqEcvjUGJIGEmCnoRgl48RsgGmTD0dDpJJz0L3TVKGOYPvPgrXjwo4tWrN//GznLQxAcFj/eqqKrnRYIrsKxvI7O0vLK6ll3PbWxube+Yu3t1FcaSshoNRSibHlFM8IDVgINgzUgy4nuCNbzhzdhv3DOpeBhUYRSxtk96Ae9ySkBLrnlcdRPMsSN5rw9EyvABD1J8hZ0OE0DcZHAaFQYnqWvmraI1AV4k9ozk0QwV1/xyOiGNfRYAFUSplm1F0E6IBE4FS3NOrFhE6JD0WEvTgPhMtZPJPyk+0koHd0OpKwA8UX9PJMRXauR7utMn0Ffz3lj8z2vF0L1sJzyIYmABnS7qxgJDiMfh4A6XjIIYaUKo5PpWTPtEEgo6wpwOwZ5/eZHUS0X7rFi6O8+Xr2dxZNEBOkQFZKMLVEa3qIJqiKJH9Ixe0ZvxZLwY78bHtDVjzGb20R8Ynz92WJup</latexit>

St realizes state at time t
<latexit sha1_base64="WxWljojuzUFZyzfepvgYqTSwgzc=">AAACDnicbVC7SgNBFJ31GeNr1dJmMASswm4UtAzaWEY0D0iWMDu5SYbMPpi5K8YlX2Djr9hYKGJrbeffOEm20MQDA4dz7uHOPX4shUbH+baWlldW19ZzG/nNre2dXXtvv66jRHGo8UhGqukzDVKEUEOBEpqxAhb4Ehr+8HLiN+5AaRGFtziKwQtYPxQ9wRkaqWMXbzpI2wj3mFKTk+IBNNXIEChDiiIAOqbYsQtOyZmCLhI3IwWSodqxv9rdiCcBhMgl07rlOjF6KVMouIRxvp1oiBkfsj60DA1ZANpLp+eMadEoXdqLlHkh0qn6O5GyQOtR4JvJgOFAz3sT8T+vlWDv3EtFGCcIIZ8t6iWSYkQn3dCuUMBRjgxhXAnzV8oHTDGOpsG8KcGdP3mR1Msl96RUvj4tVC6yOnLkkByRY+KSM1IhV6RKaoSTR/JMXsmb9WS9WO/Wx2x0ycoyB+QPrM8fdPObuA==</latexit>

Pr(S0 = i)
<latexit sha1_base64="jj93grHTHSFUsrG3Y71IdJiVhNA=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfQiFL14rGg/sF1KNs22oUl2SbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqZ+q0nqjSL5IMZx9QXeCBZyAg2Vnrs1lX5vudesdNeseRW3BnQMvEyUoIM9V7xq9uPSCKoNIRjrTueGxs/xcowwumk0E00jTEZ4QHtWCqxoNpPZxdP0IlV+iiMlC1p0Ez9PZFiofVYBLZTYDPUi95U/M/rJCa89FMm48RQSeaLwoQjE6Hp+6jPFCWGjy3BRDF7KyJDrDAxNqSCDcFbfHmZNKsV76xSvTsv1a6zOPJwBMdQBg8uoAa3UIcGEJDwDK/w5mjnxXl3PuatOSebOYQ/cD5/AAsBj9k=</latexit>

1) Final probability:
<latexit sha1_base64="nP0JhK/74PvKZhx1bzvQWGwTxcM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBougm5JUQXFVFMRlBfuANpTJdNIOnUzCzI0YQldu/BU3LhRx6ze482+cPhbaeuDC4Zx7ufcePxZcg+N8W7mFxaXllfxqYW19Y3PL3t6p6yhRlNVoJCLV9IlmgktWAw6CNWPFSOgL1vAHVyO/cc+U5pG8gzRmXkh6kgecEjBSx95vA3uAzD3G11wSgWMV+cTngkN6gYcdu+iUnDHwPHGnpIimqHbsr3Y3oknIJFBBtG65TgxeRhRwKtiw0E40iwkdkB5rGSpJyLSXjd8Y4kOjdHEQKVMS8Fj9PZGRUOs09E1nSKCvZ72R+J/XSiA49zIu4wSYpJNFQSIwRHiUCe5yxSiI1BBCFTe3YtonilAwyRVMCO7sy/OkXi65J6Xy7WmxcjmNI4/20AE6Qi46QxV0g6qohih6RM/oFb1ZT9aL9W59TFpz1nRmF/2B9fkDWjaYaQ==</latexit>

2) Joint probability over initial and final state:
<latexit sha1_base64="FRU8SK0IUhTvwXAAng5S4y7P1cU=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIJewm4UlJxEL+IpglEhCaF30tHB2ZllplcMS/7Fi7/ixYMSvHjwX5zEHHwVDBRVXUx3xamSjsLwPZiYnJqemZ2bLywsLi2vFFfXLpzJrMC6MMrYqxgcKqmxTpIUXqUWIYkVXsa3x0P/8g6tk0afUy/FVgLXWnalAPJSu1htEt5TXtnhp0Zq4qk1McRSSepx44NcakkSFAfd4V2pPXMEhFXebxdLYTkcgf8l0ZiU2Bi1dnHQ7BiRJahJKHCuEYUptXKwJIXCfqGZOUxB3MI1NjzVkKBr5aMb+3zLK34DY/3ze47U74kcEud6SewnE6Ab99sbiv95jYy6B61c6jQj1OLro26mOBk+LIx3pEVBqucJCOvLEFzcgAVBvtaCLyH6ffJfclEpR7vlytle6fBoXMcc22CbbJtFbJ8dshNWY3Um2AN7Yi/sNXgMnoNB8PY1OhGMM+vsB4KPT7GbpEo=</latexit>

3) Probability of initial state given final state:
<latexit sha1_base64="JOnWZzGLAi5dks8IC9MEMLVxTY4=">AAACI3icbZBLSwMxFIUzvq2vqks3wSLopsyooLgS3bisYFVoS7mT3qnBTDIkd8Qy9L+48a+4caGIGxf+F9NawdeBwOGcewn3izMlHYXhWzA2PjE5NT0zW5qbX1hcKi+vnDuTW4F1YZSxlzE4VFJjnSQpvMwsQhorvIivjwf9xQ1aJ40+o16GrRS6WiZSAPmoXT5oEt5SsbPFa9bEEEslqcdNwqWWJEFxR0DIu/IGNU+k/koOeL9droTVcCj+10QjU2Ej1drll2bHiDxFTUKBc40ozKhVgCUpFPZLzdxhBuIautjwVkOKrlUMb+zzDZ90eGKsf5r4MP2+UUDqXC+N/WQKdOV+d4Pwv66RU7LfKqTOckItPj9KcsXJ8AEw3pEWBameNyCshyK4uAILgjzWkocQ/T75rznfrkY71e3T3crh0QjHDFtj62yTRWyPHbITVmN1Jtgde2BP7Dm4Dx6Dl+D1c3QsGO2ssh8K3j8Aq3SkRw==</latexit>

Pr(St = j) =
X

i

Pr(S0 = i)Ti!j

<latexit sha1_base64="T0+PmN7Q1DOBbTuWsiJProWQhgk=">AAACHHicbVC7SgNBFJ2Nrxhfq5Y2g0FImrCbCNoEgjaWEfOCbFhmJ5NkktkHM3eVsORDbPwVGwtFbCwE/8bJo9DEAxfOnHMvc+/xIsEVWNa3kVpb39jcSm9ndnb39g/Mw6OGCmNJWZ2GIpQtjygmeMDqwEGwViQZ8T3Bmt7oeuo375lUPAxqMI5Yxyf9gPc4JaAl1yw5VZm7c6E8zOMydlTsuwmf4LlqlXm+pt/Ykbw/ACJl+ICHE9fMWgVrBrxK7AXJogWqrvnpdEMa+ywAKohSbduKoJMQCZwKNsk4sWIRoSPSZ21NA+Iz1Ulmx03wmVa6uBdKXQHgmfp7IiG+UmPf050+gYFa9qbif147ht5lJ+FBFAML6PyjXiwwhHiaFO5yySiIsSaESq53xXRAJKGg88zoEOzlk1dJo1iwS4Xi7Xm2crWII41O0CnKIRtdoAq6QVVURxQ9omf0it6MJ+PFeDc+5q0pYzFzjP7A+PoBT3+gUQ==</latexit>

Pr(St = j, S0 = i) = Pr(S0 = i)Ti!j
<latexit sha1_base64="pVsi+5jztrtg9h1vZ5/IQovRECs=">AAACGXicbVDLSgMxFM3UV62vqks3wSJUkDJTBd0Uim5cVvqEtgyZNNOmzTxI7ihl6G+48VfcuFDEpa78G9N2Ftp64MLJOfeSe48TCq7ANL+N1Mrq2vpGejOztb2zu5fdP2ioIJKU1WkgAtlyiGKC+6wOHARrhZIRzxGs6Yxupn7znknFA78G45B1PdL3ucspAS3ZWbNTkfmqDaXhWdU2S/wUl/Bcmj5qdsxxR/L+AIiUwQMeTuxsziyYM+BlYiUkhxJU7OxnpxfQyGM+UEGUaltmCN2YSOBUsEmmEykWEjoifdbW1CceU914dtkEn2ilh91A6vIBz9TfEzHxlBp7ju70CAzUojcV//PaEbhX3Zj7YQTMp/OP3EhgCPA0JtzjklEQY00IlVzviumASEJBh5nRIViLJy+TRrFgnReKdxe58nUSRxodoWOURxa6RGV0iyqojih6RM/oFb0ZT8aL8W58zFtTRjJziP7A+PoBwqCeVg==</latexit>

Pr(S0 = i|St = j) =
Pr(S0 = i)Ti!j

Pr(St = j)
⌘ TR

j!i
<latexit sha1_base64="XGHXpG6iKRSZpBeLKyZTXssXL/c="></latexit>

Bayes Rule
<latexit sha1_base64="+SyB+fYkW4f99i3O9dv+pkBT5tk=">AAAB+nicbVDLTgJBEJz1ifha9OhlIjHxRHbRRI8ELx7RyCOBDZkdGpgw+8hMr0pWPsWLB43x6pd4828cYA8KVtJJpap7prv8WAqNjvNtrayurW9s5rby2zu7e/t24aCho0RxqPNIRqrlMw1ShFBHgRJasQIW+BKa/uhq6jfvQWkRhXc4jsEL2CAUfcEZGqlrFzoIj5hW2Rg0vU0kTLp20Sk5M9Bl4makSDLUuvZXpxfxJIAQuWRat10nRi9lCgU37+U7iYaY8REbQNvQkAWgvXS2+oSeGKVH+5EyFSKdqb8nUhZoPQ580xkwHOpFbyr+57UT7F96qQjjBCHk84/6iaQY0WkOtCcUcJRjQxhXwuxK+ZApxtGklTchuIsnL5NGueSelco358VKNYsjR47IMTklLrkgFXJNaqROOHkgz+SVvFlP1ov1bn3MW1esbOaQ/IH1+QNywpQe</latexit>

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>



Consider probabilistic transformation

Given an initial probability 
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Probabilistic Time Reversal (Bayes Rule)

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

T
<latexit sha1_base64="RmPYZNCbYEX9p7b1MLHV2j1vhVE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY8BPXhMIC9IljA76U3GzM4uM7NCCPkCLx4U8eonefNvnCR70MSChqKqm+6uIBFcG9f9dnIbm1vbO/ndwt7+weFR8fikpeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3dxvP6HSPJYNM0nQj+hQ8pAzaqxUb/SLJbfsLkDWiZeREmSo9YtfvUHM0gilYYJq3fXcxPhTqgxnAmeFXqoxoWxMh9i1VNIItT9dHDojF1YZkDBWtqQhC/X3xJRGWk+iwHZG1Iz0qjcX//O6qQlv/SmXSWpQsuWiMBXExGT+NRlwhcyIiSWUKW5vJWxEFWXGZlOwIXirL6+TVqXsXZUr9etS9T6LIw9ncA6X4MENVOEBatAEBgjP8ApvzqPz4rw7H8vWnJPNnMIfOJ8/sZGM3g==</latexit> TR =?

<latexit sha1_base64="cl617EEK9qvotTokhbBH/R0gBIw=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgl7EohePVfoF7VqyabaNzSZLkhXK0v/gxYMiXv0/3vw3pu0etPpg4PHeDDPzgpgzbVz3y8ktLa+sruXXCxubW9s7xd29ppaJIrRBJJeqHWBNORO0YZjhtB0riqOA01Ywup76rUeqNJOibsYx9SM8ECxkBBsrNev3dxfoslcsuWV3BvSXeBkpQYZar/jZ7UuSRFQYwrHWHc+NjZ9iZRjhdFLoJprGmIzwgHYsFTii2k9n107QkVX6KJTKljBopv6cSHGk9TgKbGeEzVAvelPxP6+TmPDcT5mIE0MFmS8KE46MRNPXUZ8pSgwfW4KJYvZWRIZYYWJsQAUbgrf48l/SrJS9k3Ll9rRUvcriyMMBHMIxeHAGVbiBGjSAwAM8wQu8OtJ5dt6c93lrzslm9uEXnI9vZYiOWg==</latexit>

Ti!j ⌘ Pr(St = j|S0 = i)
<latexit sha1_base64="AaYu98HpnXbEaWquGjVlFxTvBuI=">AAACFXicbVDJSgNBEO1xjXGLevTSGIQIEmaioJdA0IvHSFbIhKGn00k66VnsromEMT/hxV/x4kERr4I3/8bOctDEBwWP96qoqueGgiswzW9jaXlldW09sZHc3Nre2U3t7VdVEEnKKjQQgay7RDHBfVYBDoLVQ8mI5wpWc/vXY782YFLxwC/DMGRNj3R83uaUgJac1GnZiTm2Je90gUgZ3OPeCNvsLuIDbBdlpuRAvocfSo6Z5ydOKm1mzQnwIrFmJI1mKDqpL7sV0MhjPlBBlGpYZgjNmEjgVLBR0o4UCwntkw5raOoTj6lmPPlqhI+10sLtQOryAU/U3xMx8ZQaeq7u9Ah01bw3Fv/zGhG0L5sx98MImE+ni9qRwBDgcUS4xSWjIIaaECq5vhXTLpGEgg4yqUOw5l9eJNVc1jrL5m7P04WrWRwJdIiOUAZZ6AIV0A0qogqi6BE9o1f0ZjwZL8a78TFtXTJmMwfoD4zPH9LmnfA=</latexit>

conditional probability:
<latexit sha1_base64="BEf5ySTzGoEPn/GxY7daan6AwvU=">AAACCXicbZBLSwMxFIUzPmt9jbp0EyyCqzJTBcVV0Y3LCvYB7VAyadqGZpIhuSOWoVs3/hU3LhRx6z9w578x085CWw8EDufcS7hfGAtuwPO+naXlldW19cJGcXNre2fX3dtvGJVoyupUCaVbITFMcMnqwEGwVqwZiULBmuHoOuub90wbruQdjGMWRGQgeZ9TAjbqurgD7AFSqmSPZwkRONYqJCEXHMaXeNJ1S17ZmwovGj83JZSr1nW/Oj1Fk4hJoIIY0/a9GIKUaOBUsEmxkxgWEzoiA9a2VpKImSCdXjLBxzbp4b7S9knA0/T3RkoiY8ZRaCcjAkMz32Xhf107gf5FkHIZJ8AknX3UTwQGhTMsuMc1oyDG1hCqLQqK6ZBoQsHCK1oI/vzJi6ZRKfun5crtWal6leMooEN0hE6Qj85RFd2gGqojih7RM3pFb86T8+K8Ox+z0SUn3zlAf+R8/gBT6Zq3</latexit>

Deterministic permutation is a subcase:
<latexit sha1_base64="8ye+ewsN+JTQH2e3SSN9LM3oIkY=">AAACGHicbVDLSgNBEJz1GeNr1aOXwSB4irtRUDwF9eAxgnlAEsLspJMMmZ1dZnrFsOQzvPgrXjwo4jU3/8bJ46CJBQ1FVTdFVxBLYdDzvp2l5ZXVtfXMRnZza3tn193br5go0RzKPJKRrgXMgBQKyihQQi3WwMJAQjXo34z96iNoIyL1gIMYmiHrKtERnKGVWu5pA+EJ01tA0KFQNlBwGlue4GSDCkMZNUnAbcgVHbbcnJf3JqCLxJ+RHJmh1HJHjXbEkxAUcsmMqftejM2UaRskYZhtJAZixvusC3VLFQvBNNPJY0N6bJU27UTajkI6UX9fpCw0ZhAGdjNk2DPz3lj8z6sn2LlspkLFCYLi06BOIilGdNwSbQsNHOXAEsa1GJfCe0wzbmsyWVuCP//yIqkU8v5ZvnB/nitez+rIkENyRE6ITy5IkdyREikTTp7JK3knH86L8+Z8Ol/T1SVndnNA/sAZ/QCGXKCn</latexit>

Ti!j = �j,p(j)
<latexit sha1_base64="NrYatbEL+pNbF6wMlXpbvMPA/L4=">AAACD3icbVDJSgNBEO2JW4zbqEcvjUGJIGEmCnoRgl48RsgGmTD0dDpJJz0L3TVKGOYPvPgrXjwo4tWrN//GznLQxAcFj/eqqKrnRYIrsKxvI7O0vLK6ll3PbWxube+Yu3t1FcaSshoNRSibHlFM8IDVgINgzUgy4nuCNbzhzdhv3DOpeBhUYRSxtk96Ae9ySkBLrnlcdRPMsSN5rw9EyvABD1J8hZ0OE0DcZHAaFQYnqWvmraI1AV4k9ozk0QwV1/xyOiGNfRYAFUSplm1F0E6IBE4FS3NOrFhE6JD0WEvTgPhMtZPJPyk+0koHd0OpKwA8UX9PJMRXauR7utMn0Ffz3lj8z2vF0L1sJzyIYmABnS7qxgJDiMfh4A6XjIIYaUKo5PpWTPtEEgo6wpwOwZ5/eZHUS0X7rFi6O8+Xr2dxZNEBOkQFZKMLVEa3qIJqiKJH9Ixe0ZvxZLwY78bHtDVjzGb20R8Ynz92WJup</latexit>

St realizes state at time t
<latexit sha1_base64="WxWljojuzUFZyzfepvgYqTSwgzc=">AAACDnicbVC7SgNBFJ31GeNr1dJmMASswm4UtAzaWEY0D0iWMDu5SYbMPpi5K8YlX2Djr9hYKGJrbeffOEm20MQDA4dz7uHOPX4shUbH+baWlldW19ZzG/nNre2dXXtvv66jRHGo8UhGqukzDVKEUEOBEpqxAhb4Ehr+8HLiN+5AaRGFtziKwQtYPxQ9wRkaqWMXbzpI2wj3mFKTk+IBNNXIEChDiiIAOqbYsQtOyZmCLhI3IwWSodqxv9rdiCcBhMgl07rlOjF6KVMouIRxvp1oiBkfsj60DA1ZANpLp+eMadEoXdqLlHkh0qn6O5GyQOtR4JvJgOFAz3sT8T+vlWDv3EtFGCcIIZ8t6iWSYkQn3dCuUMBRjgxhXAnzV8oHTDGOpsG8KcGdP3mR1Msl96RUvj4tVC6yOnLkkByRY+KSM1IhV6RKaoSTR/JMXsmb9WS9WO/Wx2x0ycoyB+QPrM8fdPObuA==</latexit>

Pr(S0 = i)
<latexit sha1_base64="jj93grHTHSFUsrG3Y71IdJiVhNA=">AAAB8XicbVBNSwMxEJ2tX7V+VT16CRahXspuFfQiFL14rGg/sF1KNs22oUl2SbJCWfovvHhQxKv/xpv/xrTdg7Y+GHi8N8PMvCDmTBvX/XZyK6tr6xv5zcLW9s7uXnH/oKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqZ+q0nqjSL5IMZx9QXeCBZyAg2Vnrs1lX5vudesdNeseRW3BnQMvEyUoIM9V7xq9uPSCKoNIRjrTueGxs/xcowwumk0E00jTEZ4QHtWCqxoNpPZxdP0IlV+iiMlC1p0Ez9PZFiofVYBLZTYDPUi95U/M/rJCa89FMm48RQSeaLwoQjE6Hp+6jPFCWGjy3BRDF7KyJDrDAxNqSCDcFbfHmZNKsV76xSvTsv1a6zOPJwBMdQBg8uoAa3UIcGEJDwDK/w5mjnxXl3PuatOSebOYQ/cD5/AAsBj9k=</latexit>

1) Final probability:
<latexit sha1_base64="nP0JhK/74PvKZhx1bzvQWGwTxcM=">AAACBnicbVDLSsNAFJ3UV62vqEsRBougm5JUQXFVFMRlBfuANpTJdNIOnUzCzI0YQldu/BU3LhRx6ze482+cPhbaeuDC4Zx7ufcePxZcg+N8W7mFxaXllfxqYW19Y3PL3t6p6yhRlNVoJCLV9IlmgktWAw6CNWPFSOgL1vAHVyO/cc+U5pG8gzRmXkh6kgecEjBSx95vA3uAzD3G11wSgWMV+cTngkN6gYcdu+iUnDHwPHGnpIimqHbsr3Y3oknIJFBBtG65TgxeRhRwKtiw0E40iwkdkB5rGSpJyLSXjd8Y4kOjdHEQKVMS8Fj9PZGRUOs09E1nSKCvZ72R+J/XSiA49zIu4wSYpJNFQSIwRHiUCe5yxSiI1BBCFTe3YtonilAwyRVMCO7sy/OkXi65J6Xy7WmxcjmNI4/20AE6Qi46QxV0g6qohih6RM/oFb1ZT9aL9W59TFpz1nRmF/2B9fkDWjaYaQ==</latexit>

2) Joint probability over initial and final state:
<latexit sha1_base64="FRU8SK0IUhTvwXAAng5S4y7P1cU=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIJewm4UlJxEL+IpglEhCaF30tHB2ZllplcMS/7Fi7/ixYMSvHjwX5zEHHwVDBRVXUx3xamSjsLwPZiYnJqemZ2bLywsLi2vFFfXLpzJrMC6MMrYqxgcKqmxTpIUXqUWIYkVXsa3x0P/8g6tk0afUy/FVgLXWnalAPJSu1htEt5TXtnhp0Zq4qk1McRSSepx44NcakkSFAfd4V2pPXMEhFXebxdLYTkcgf8l0ZiU2Bi1dnHQ7BiRJahJKHCuEYUptXKwJIXCfqGZOUxB3MI1NjzVkKBr5aMb+3zLK34DY/3ze47U74kcEud6SewnE6Ab99sbiv95jYy6B61c6jQj1OLro26mOBk+LIx3pEVBqucJCOvLEFzcgAVBvtaCLyH6ffJfclEpR7vlytle6fBoXMcc22CbbJtFbJ8dshNWY3Um2AN7Yi/sNXgMnoNB8PY1OhGMM+vsB4KPT7GbpEo=</latexit>

3) Probability of initial state given final state:
<latexit sha1_base64="JOnWZzGLAi5dks8IC9MEMLVxTY4=">AAACI3icbZBLSwMxFIUzvq2vqks3wSLopsyooLgS3bisYFVoS7mT3qnBTDIkd8Qy9L+48a+4caGIGxf+F9NawdeBwOGcewn3izMlHYXhWzA2PjE5NT0zW5qbX1hcKi+vnDuTW4F1YZSxlzE4VFJjnSQpvMwsQhorvIivjwf9xQ1aJ40+o16GrRS6WiZSAPmoXT5oEt5SsbPFa9bEEEslqcdNwqWWJEFxR0DIu/IGNU+k/koOeL9droTVcCj+10QjU2Ej1drll2bHiDxFTUKBc40ozKhVgCUpFPZLzdxhBuIautjwVkOKrlUMb+zzDZ90eGKsf5r4MP2+UUDqXC+N/WQKdOV+d4Pwv66RU7LfKqTOckItPj9KcsXJ8AEw3pEWBameNyCshyK4uAILgjzWkocQ/T75rznfrkY71e3T3crh0QjHDFtj62yTRWyPHbITVmN1Jtgde2BP7Dm4Dx6Dl+D1c3QsGO2ssh8K3j8Aq3SkRw==</latexit>

Pr(St = j) =
X

i

Pr(S0 = i)Ti!j

<latexit sha1_base64="T0+PmN7Q1DOBbTuWsiJProWQhgk=">AAACHHicbVC7SgNBFJ2Nrxhfq5Y2g0FImrCbCNoEgjaWEfOCbFhmJ5NkktkHM3eVsORDbPwVGwtFbCwE/8bJo9DEAxfOnHMvc+/xIsEVWNa3kVpb39jcSm9ndnb39g/Mw6OGCmNJWZ2GIpQtjygmeMDqwEGwViQZ8T3Bmt7oeuo375lUPAxqMI5Yxyf9gPc4JaAl1yw5VZm7c6E8zOMydlTsuwmf4LlqlXm+pt/Ykbw/ACJl+ICHE9fMWgVrBrxK7AXJogWqrvnpdEMa+ywAKohSbduKoJMQCZwKNsk4sWIRoSPSZ21NA+Iz1Ulmx03wmVa6uBdKXQHgmfp7IiG+UmPf050+gYFa9qbif147ht5lJ+FBFAML6PyjXiwwhHiaFO5yySiIsSaESq53xXRAJKGg88zoEOzlk1dJo1iwS4Xi7Xm2crWII41O0CnKIRtdoAq6QVVURxQ9omf0it6MJ+PFeDc+5q0pYzFzjP7A+PoBT3+gUQ==</latexit>

Pr(St = j, S0 = i) = Pr(S0 = i)Ti!j
<latexit sha1_base64="pVsi+5jztrtg9h1vZ5/IQovRECs=">AAACGXicbVDLSgMxFM3UV62vqks3wSJUkDJTBd0Uim5cVvqEtgyZNNOmzTxI7ihl6G+48VfcuFDEpa78G9N2Ftp64MLJOfeSe48TCq7ANL+N1Mrq2vpGejOztb2zu5fdP2ioIJKU1WkgAtlyiGKC+6wOHARrhZIRzxGs6Yxupn7znknFA78G45B1PdL3ucspAS3ZWbNTkfmqDaXhWdU2S/wUl/Bcmj5qdsxxR/L+AIiUwQMeTuxsziyYM+BlYiUkhxJU7OxnpxfQyGM+UEGUaltmCN2YSOBUsEmmEykWEjoifdbW1CceU914dtkEn2ilh91A6vIBz9TfEzHxlBp7ju70CAzUojcV//PaEbhX3Zj7YQTMp/OP3EhgCPA0JtzjklEQY00IlVzviumASEJBh5nRIViLJy+TRrFgnReKdxe58nUSRxodoWOURxa6RGV0iyqojih6RM/oFb0ZT8aL8W58zFtTRjJziP7A+PoBwqCeVg==</latexit>

Pr(S0 = i|St = j) =
Pr(S0 = i)Ti!j

Pr(St = j)
⌘ TR

j!i
<latexit sha1_base64="XGHXpG6iKRSZpBeLKyZTXssXL/c="></latexit>

Bayes Rule
<latexit sha1_base64="+SyB+fYkW4f99i3O9dv+pkBT5tk=">AAAB+nicbVDLTgJBEJz1ifha9OhlIjHxRHbRRI8ELx7RyCOBDZkdGpgw+8hMr0pWPsWLB43x6pd4828cYA8KVtJJpap7prv8WAqNjvNtrayurW9s5rby2zu7e/t24aCho0RxqPNIRqrlMw1ShFBHgRJasQIW+BKa/uhq6jfvQWkRhXc4jsEL2CAUfcEZGqlrFzoIj5hW2Rg0vU0kTLp20Sk5M9Bl4makSDLUuvZXpxfxJIAQuWRat10nRi9lCgU37+U7iYaY8REbQNvQkAWgvXS2+oSeGKVH+5EyFSKdqb8nUhZoPQ580xkwHOpFbyr+57UT7F96qQjjBCHk84/6iaQY0WkOtCcUcJRjQxhXwuxK+ZApxtGklTchuIsnL5NGueSelco358VKNYsjR47IMTklLrkgFXJNaqROOHkgz+SVvFlP1ov1bn3MW1esbOaQ/IH1+QNywpQe</latexit>

(comes from preservation of joint state over time)
<latexit sha1_base64="wg5/7kx5CYQEdfgG4SeuvtgZrgk=">AAACInicbVDLSgMxFM3Ud31VXboJFkE3ZUYFdSe6cVnBtkJbSia9o7HJZEjuFMvQb3Hjr7hxoagrwY8xbWfh60DgcO4j554wkcKi7394hanpmdm5+YXi4tLyymppbb1udWo41LiW2lyFzIIUMdRQoISrxABToYRG2Dsb1Rt9MFbo+BIHCbQVu45FJDhDJ3VKxy2EO8x2uFZgaWS0om7egumPG6iO6K0WMVKLDIFqt4uiULA77JTKfsUfg/4lQU7KJEe1U3prdTVPFcTIJbO2GfgJtjNmUHAJw2IrtZAw3mPX0HQ0Zs5ROxufOKTbTunSSBv3nJux+n0iY8ragQpdp2J4Y3/XRuJ/tWaK0VE7E3GSIsR88lGUSoqajvKiXWGAoxw4wrgRzivlN8wwji7Vogsh+H3yX1LfqwT7lb2Lg/LJaR7HPNkkW2SHBOSQnJBzUiU1wsk9eSTP5MV78J68V+990lrw8pkN8gPe5xcpSKSl</latexit>

Pr(St = j)TR
j!i = Pr(S0 = i)Ti!j

<latexit sha1_base64="8DvlsDv1pjyvRr95lMEurCR1aoo=">AAACKHicbVDLTgIxFO3gC/E16tJNIzGBDZlBE90QiW5covIwAZx0SoFC55H2joZM+Bw3/oobYzSGrV9ieSwEPEmTk3POze09bii4AssaGYmV1bX1jeRmamt7Z3fP3D+oqiCSlFVoIAL54BLFBPdZBTgI9hBKRjxXsJrbvx77tScmFQ/8MgxC1vRIx+dtTgloyTEvGyWZuXeg0MuWH++cuIcbkne6QKQMnjEfFvA0YBV4FpedmM/5vaFjpq2cNQFeJvaMpNEMJcf8aLQCGnnMByqIUnXbCqEZEwmcCjZMNSLFQkL7pMPqmvrEY6oZTw4d4hOttHA7kPr5gCfq34mYeEoNPFcnPQJdteiNxf+8egTti2bM/TAC5tPponYkMAR43BpucckoiIEmhEqu/4ppl0hCQXeb0iXYiycvk2o+Z5/m8rdn6eLVrI4kOkLHKINsdI6K6AaVUAVR9ILe0Cf6Ml6Nd+PbGE2jCWM2c4jmYPz8AuTnpUs=</latexit>

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>
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|⇢0i =
X

i

Pr(S0 = i)|ii
<latexit sha1_base64="htE1ZNfChAJi2e9Irs1yNM5yT4A=">AAACGXicbVDLSgMxFM34rPU16tJNsAh1U2aqoJtC0Y3LivYBnWHIpGkbmkmGJCOUaX/Djb/ixoUiLnXl35i2I2jrgcDhnHO5uSeMGVXacb6speWV1bX13EZ+c2t7Z9fe228okUhM6lgwIVshUoRRTuqaakZasSQoChlphoOrid+8J1JRwe/0MCZ+hHqcdilG2kiB7Yw82ReBAz2JeI8RWIGeSqIgpWPo1WTxNnAq9ASO6E8gsAtOyZkCLhI3IwWQoRbYH15H4CQiXGOGlGq7Tqz9FElNMSPjvJcoEiM8QD3SNpSjiCg/nV42hsdG6cCukOZxDafq74kURUoNo9AkI6T7at6biP957UR3L/yU8jjRhOPZom7CoBZwUhPsUEmwZkNDEJbU/BXiPpIIa1Nm3pTgzp+8SBrlkntaKt+cFaqXWR05cAiOQBG44BxUwTWogTrA4AE8gRfwaj1az9ab9T6LLlnZzAH4A+vzG0KCnzM=</latexit>

⇢0 =
X

i

Pr(S0 = i)|siihsi|
<latexit sha1_base64="6ij5ItV3yAfAGewE83ShIctY+Ck=">AAACH3icbVDLSgMxFM34rPU16tJNsAh1U2aqqJtC0Y3LivYBnWHIpGkbmkmGJCOUaf/Ejb/ixoUi4q5/Y9rOQlsPXO7hnHtJ7gljRpV2nIm1srq2vrGZ28pv7+zu7dsHhw0lEolJHQsmZCtEijDKSV1TzUgrlgRFISPNcHA79ZtPRCoq+KMexsSPUI/TLsVIGymwLz3ZF4EDK9BTSRSkdAy9miw+BE6FnsGRCij0JOI9RqDH5t1oo8AuOCVnBrhM3IwUQIZaYH97HYGTiHCNGVKq7Tqx9lMkNcWMjPNeokiM8AD1SNtQjiKi/HR23xieGqUDu0Ka4hrO1N8bKYqUGkahmYyQ7qtFbyr+57UT3b32U8rjRBOO5w91Ewa1gNOwYIdKgjUbGoKwpOavEPeRRFibSPMmBHfx5GXSKJfc81L5/qJQvcniyIFjcAKKwAVXoAruQA3UAQbP4BW8gw/rxXqzPq2v+eiKle0cgT+wJj+/kqGW</latexit>
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T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

|⇢0i =
X

i

Pr(S0 = i)|ii
<latexit sha1_base64="htE1ZNfChAJi2e9Irs1yNM5yT4A=">AAACGXicbVDLSgMxFM34rPU16tJNsAh1U2aqoJtC0Y3LivYBnWHIpGkbmkmGJCOUaX/Djb/ixoUiLnXl35i2I2jrgcDhnHO5uSeMGVXacb6speWV1bX13EZ+c2t7Z9fe228okUhM6lgwIVshUoRRTuqaakZasSQoChlphoOrid+8J1JRwe/0MCZ+hHqcdilG2kiB7Yw82ReBAz2JeI8RWIGeSqIgpWPo1WTxNnAq9ASO6E8gsAtOyZkCLhI3IwWQoRbYH15H4CQiXGOGlGq7Tqz9FElNMSPjvJcoEiM8QD3SNpSjiCg/nV42hsdG6cCukOZxDafq74kURUoNo9AkI6T7at6biP957UR3L/yU8jjRhOPZom7CoBZwUhPsUEmwZkNDEJbU/BXiPpIIa1Nm3pTgzp+8SBrlkntaKt+cFaqXWR05cAiOQBG44BxUwTWogTrA4AE8gRfwaj1az9ab9T6LLlnZzAH4A+vzG0KCnzM=</latexit>

⇢0 =
X

i

Pr(S0 = i)|siihsi|
<latexit sha1_base64="6ij5ItV3yAfAGewE83ShIctY+Ck=">AAACH3icbVDLSgMxFM34rPU16tJNsAh1U2aqqJtC0Y3LivYBnWHIpGkbmkmGJCOUaf/Ejb/ixoUi4q5/Y9rOQlsPXO7hnHtJ7gljRpV2nIm1srq2vrGZ28pv7+zu7dsHhw0lEolJHQsmZCtEijDKSV1TzUgrlgRFISPNcHA79ZtPRCoq+KMexsSPUI/TLsVIGymwLz3ZF4EDK9BTSRSkdAy9miw+BE6FnsGRCij0JOI9RqDH5t1oo8AuOCVnBrhM3IwUQIZaYH97HYGTiHCNGVKq7Tqx9lMkNcWMjPNeokiM8AD1SNtQjiKi/HR23xieGqUDu0Ka4hrO1N8bKYqUGkahmYyQ7qtFbyr+57UT3b32U8rjRBOO5w91Ewa1gNOwYIdKgjUbGoKwpOavEPeRRFibSPMmBHfx5GXSKJfc81L5/qJQvcniyIFjcAKKwAVXoAruQA3UAQbP4BW8gw/rxXqzPq2v+eiKle0cgT+wJj+/kqGW</latexit>
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T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

|⇢0i =
X

i

Pr(S0 = i)|ii
<latexit sha1_base64="htE1ZNfChAJi2e9Irs1yNM5yT4A=">AAACGXicbVDLSgMxFM34rPU16tJNsAh1U2aqoJtC0Y3LivYBnWHIpGkbmkmGJCOUaX/Djb/ixoUiLnXl35i2I2jrgcDhnHO5uSeMGVXacb6speWV1bX13EZ+c2t7Z9fe228okUhM6lgwIVshUoRRTuqaakZasSQoChlphoOrid+8J1JRwe/0MCZ+hHqcdilG2kiB7Yw82ReBAz2JeI8RWIGeSqIgpWPo1WTxNnAq9ASO6E8gsAtOyZkCLhI3IwWQoRbYH15H4CQiXGOGlGq7Tqz9FElNMSPjvJcoEiM8QD3SNpSjiCg/nV42hsdG6cCukOZxDafq74kURUoNo9AkI6T7at6biP957UR3L/yU8jjRhOPZom7CoBZwUhPsUEmwZkNDEJbU/BXiPpIIa1Nm3pTgzp+8SBrlkntaKt+cFaqXWR05cAiOQBG44BxUwTWogTrA4AE8gRfwaj1az9ab9T6LLlnZzAH4A+vzG0KCnzM=</latexit>

⇢0 =
X

i

Pr(S0 = i)|siihsi|
<latexit sha1_base64="6ij5ItV3yAfAGewE83ShIctY+Ck=">AAACH3icbVDLSgMxFM34rPU16tJNsAh1U2aqqJtC0Y3LivYBnWHIpGkbmkmGJCOUaf/Ejb/ixoUi4q5/Y9rOQlsPXO7hnHtJ7gljRpV2nIm1srq2vrGZ28pv7+zu7dsHhw0lEolJHQsmZCtEijDKSV1TzUgrlgRFISPNcHA79ZtPRCoq+KMexsSPUI/TLsVIGymwLz3ZF4EDK9BTSRSkdAy9miw+BE6FnsGRCij0JOI9RqDH5t1oo8AuOCVnBrhM3IwUQIZaYH97HYGTiHCNGVKq7Tqx9lMkNcWMjPNeokiM8AD1SNtQjiKi/HR23xieGqUDu0Ka4hrO1N8bKYqUGkahmYyQ7qtFbyr+57UT3b32U8rjRBOO5w91Ewa1gNOwYIdKgjUbGoKwpOavEPeRRFibSPMmBHfx5GXSKJfc81L5/qJQvcniyIFjcAKKwAVXoAruQA3UAQbP4BW8gw/rxXqzPq2v+eiKle0cgT+wJj+/kqGW</latexit>

⇤(⇢) =
X

m

Km⇢K†
m

<latexit sha1_base64="O4WOQFsgjQUe6iaPYI5fez+ztHo=">AAACF3icbVDLSsNAFJ34rPUVdelmsAh1U5Iq6EYouhF0UcE+oIlhMpm2Q2eSMDMRSuhfuPFX3LhQxK3u/BsnaRbaemDgcM653LnHjxmVyrK+jYXFpeWV1dJaeX1jc2vb3NltyygRmLRwxCLR9ZEkjIakpahipBsLgrjPSMcfXWZ+54EISaPwTo1j4nI0CGmfYqS05Jk150aHA1SFjhhGR/AcOjLhXson8NrjuZiReydAgwERnlmxalYOOE/sglRAgaZnfjlBhBNOQoUZkrJnW7FyUyQUxYxMyk4iSYzwCA1IT9MQcSLdNL9rAg+1EsB+JPQLFczV3xMp4lKOua+THKmhnPUy8T+vl6j+mZvSME4UCfF0UT9hUEUwKwkGVBCs2FgThAXVf4V4iATCSldZ1iXYsyfPk3a9Zh/X6rcnlcZFUUcJ7IMDUAU2OAUNcAWaoAUweATP4BW8GU/Gi/FufEyjC0Yxswf+wPj8AclFnnc=</latexit>

CPTP map implement with Kraus operators
<latexit sha1_base64="A070umbB3xO9fc+KC2iQPTrIDnU=">AAACF3icbVBNixNBEO3J+hGzrsbdo5fGsLCnMJMV9BjMRfCShXxBEkJNp5I06Z5uumvUMORfePGvePGgiFe97b/ZzsdBk33Q8HivqrrqpVZJT3F8G5VOHjx89Lj8pHL69OzZ8+qL8543uRPYFUYZN0jBo5IZdkmSwoF1CDpV2E+XrY3f/4jOS5N1aGVxrGGeyZkUQEGaVOsjws9UtNqdNtdgudRWocaM+CdJC/7BQe65seiAjPPrSbUW1+Mt+DFJ9qTG9mhPqn9HUyPyzUShwPthElsaF+BICoXryij3aEEsYY7DQDPQ6MfF9q41vwzKlM+MCy9stFX/7ShAe7/SaajUQAt/6G3E+7xhTrO340JmNifMxO6jWa44Gb4JiU+lQ0FqFQgIJ8OuXCzAgaAQZSWEkByefEx6jXpyXW/cvK413+3jKLOX7BW7Ygl7w5rsPWuzLhPsC/vGfrCf0dfoe/Qr+r0rLUX7ngv2H6I/d2NaoBU=</latexit>



42

General Quantum Maps CPTP Operators

Classical Quantum

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

|⇢0i =
X

i

Pr(S0 = i)|ii
<latexit sha1_base64="htE1ZNfChAJi2e9Irs1yNM5yT4A=">AAACGXicbVDLSgMxFM34rPU16tJNsAh1U2aqoJtC0Y3LivYBnWHIpGkbmkmGJCOUaX/Djb/ixoUiLnXl35i2I2jrgcDhnHO5uSeMGVXacb6speWV1bX13EZ+c2t7Z9fe228okUhM6lgwIVshUoRRTuqaakZasSQoChlphoOrid+8J1JRwe/0MCZ+hHqcdilG2kiB7Yw82ReBAz2JeI8RWIGeSqIgpWPo1WTxNnAq9ASO6E8gsAtOyZkCLhI3IwWQoRbYH15H4CQiXGOGlGq7Tqz9FElNMSPjvJcoEiM8QD3SNpSjiCg/nV42hsdG6cCukOZxDafq74kURUoNo9AkI6T7at6biP957UR3L/yU8jjRhOPZom7CoBZwUhPsUEmwZkNDEJbU/BXiPpIIa1Nm3pTgzp+8SBrlkntaKt+cFaqXWR05cAiOQBG44BxUwTWogTrA4AE8gRfwaj1az9ab9T6LLlnZzAH4A+vzG0KCnzM=</latexit>

|⇢ti = T |⇢0i
<latexit sha1_base64="+/CHArrlo8Ri4GCLbTtfU0jISPg=">AAACDXicbZDLSgMxFIYzXmu9jbp0E6yCqzJTBd0IRTcuK/QG7TBk0kwbmkmGJCOUaV/Aja/ixoUibt27821MpyNo6w+Bn++cw8n5g5hRpR3ny1paXlldWy9sFDe3tnd27b39phKJxKSBBROyHSBFGOWkoalmpB1LgqKAkVYwvJnWW/dEKip4XY9i4kWoz2lIMdIG+fbxuCsHwtewKxHvMwKvYB2OYQadH+jbJafsZIKLxs1NCeSq+fZntydwEhGuMUNKdVwn1l6KpKaYkUmxmygSIzxEfdIxlqOIKC/NrpnAE0N6MBTSPK5hRn9PpChSahQFpjNCeqDma1P4X62T6PDSSymPE004ni0KEwa1gNNoYI9KgjUbGYOwpOavEA+QRFibAIsmBHf+5EXTrJTds3Ll7rxUvc7jKIBDcAROgQsuQBXcghpoAAwewBN4Aa/Wo/VsvVnvs9YlK585AH9kfXwDvvaatg==</latexit>

⇢0 =
X

i

Pr(S0 = i)|siihsi|
<latexit sha1_base64="6ij5ItV3yAfAGewE83ShIctY+Ck=">AAACH3icbVDLSgMxFM34rPU16tJNsAh1U2aqqJtC0Y3LivYBnWHIpGkbmkmGJCOUaf/Ejb/ixoUi4q5/Y9rOQlsPXO7hnHtJ7gljRpV2nIm1srq2vrGZ28pv7+zu7dsHhw0lEolJHQsmZCtEijDKSV1TzUgrlgRFISPNcHA79ZtPRCoq+KMexsSPUI/TLsVIGymwLz3ZF4EDK9BTSRSkdAy9miw+BE6FnsGRCij0JOI9RqDH5t1oo8AuOCVnBrhM3IwUQIZaYH97HYGTiHCNGVKq7Tqx9lMkNcWMjPNeokiM8AD1SNtQjiKi/HR23xieGqUDu0Ka4hrO1N8bKYqUGkahmYyQ7qtFbyr+57UT3b32U8rjRBOO5w91Ewa1gNOwYIdKgjUbGoKwpOavEPeRRFibSPMmBHfx5GXSKJfc81L5/qJQvcniyIFjcAKKwAVXoAruQA3UAQbP4BW8gw/rxXqzPq2v+eiKle0cgT+wJj+/kqGW</latexit>

⇤(⇢) =
X

m

Km⇢K†
m

<latexit sha1_base64="O4WOQFsgjQUe6iaPYI5fez+ztHo=">AAACF3icbVDLSsNAFJ34rPUVdelmsAh1U5Iq6EYouhF0UcE+oIlhMpm2Q2eSMDMRSuhfuPFX3LhQxK3u/BsnaRbaemDgcM653LnHjxmVyrK+jYXFpeWV1dJaeX1jc2vb3NltyygRmLRwxCLR9ZEkjIakpahipBsLgrjPSMcfXWZ+54EISaPwTo1j4nI0CGmfYqS05Jk150aHA1SFjhhGR/AcOjLhXson8NrjuZiReydAgwERnlmxalYOOE/sglRAgaZnfjlBhBNOQoUZkrJnW7FyUyQUxYxMyk4iSYzwCA1IT9MQcSLdNL9rAg+1EsB+JPQLFczV3xMp4lKOua+THKmhnPUy8T+vl6j+mZvSME4UCfF0UT9hUEUwKwkGVBCs2FgThAXVf4V4iATCSldZ1iXYsyfPk3a9Zh/X6rcnlcZFUUcJ7IMDUAU2OAUNcAWaoAUweATP4BW8GU/Gi/FufEyjC0Yxswf+wPj8AclFnnc=</latexit>

⇢t = ⇤(⇢0)
<latexit sha1_base64="bYATP8xuhv27LFb92743uj+O5e8=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEuilJFXQjFN24cFHBPqAJYTKZtEMnmTAzEUoobvwVNy4UcetXuPNvnKZZaOuBgcM593DnHj9hVCrL+jZKS8srq2vl9crG5tb2jrm715E8FZi0MWdc9HwkCaMxaSuqGOklgqDIZ6Trj66nfveBCEl5fK/GCXEjNIhpSDFSWvLMA0cMuafgJXRudSpANZgr1olnVq26lQMuErsgVVCg5ZlfTsBxGpFYYYak7NtWotwMCUUxI5OKk0qSIDxCA9LXNEYRkW6WnzCBx1oJYMiFfrGCufo7kaFIynHk68kIqaGc96bif14/VeGFm9E4SRWJ8WxRmDKoOJz2AQMqCFZsrAnCguq/QjxEAmGlW6voEuz5kxdJp1G3T+uNu7Nq86qoowwOwRGoARucgya4AS3QBhg8gmfwCt6MJ+PFeDc+ZqMlo8jsgz8wPn8A/R2V4A==</latexit>
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T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

|⇢0i =
X

i

Pr(S0 = i)|ii
<latexit sha1_base64="htE1ZNfChAJi2e9Irs1yNM5yT4A=">AAACGXicbVDLSgMxFM34rPU16tJNsAh1U2aqoJtC0Y3LivYBnWHIpGkbmkmGJCOUaX/Djb/ixoUiLnXl35i2I2jrgcDhnHO5uSeMGVXacb6speWV1bX13EZ+c2t7Z9fe228okUhM6lgwIVshUoRRTuqaakZasSQoChlphoOrid+8J1JRwe/0MCZ+hHqcdilG2kiB7Yw82ReBAz2JeI8RWIGeSqIgpWPo1WTxNnAq9ASO6E8gsAtOyZkCLhI3IwWQoRbYH15H4CQiXGOGlGq7Tqz9FElNMSPjvJcoEiM8QD3SNpSjiCg/nV42hsdG6cCukOZxDafq74kURUoNo9AkI6T7at6biP957UR3L/yU8jjRhOPZom7CoBZwUhPsUEmwZkNDEJbU/BXiPpIIa1Nm3pTgzp+8SBrlkntaKt+cFaqXWR05cAiOQBG44BxUwTWogTrA4AE8gRfwaj1az9ab9T6LLlnZzAH4A+vzG0KCnzM=</latexit>

|⇢ti = T |⇢0i
<latexit sha1_base64="+/CHArrlo8Ri4GCLbTtfU0jISPg=">AAACDXicbZDLSgMxFIYzXmu9jbp0E6yCqzJTBd0IRTcuK/QG7TBk0kwbmkmGJCOUaV/Aja/ixoUibt27821MpyNo6w+Bn++cw8n5g5hRpR3ny1paXlldWy9sFDe3tnd27b39phKJxKSBBROyHSBFGOWkoalmpB1LgqKAkVYwvJnWW/dEKip4XY9i4kWoz2lIMdIG+fbxuCsHwtewKxHvMwKvYB2OYQadH+jbJafsZIKLxs1NCeSq+fZntydwEhGuMUNKdVwn1l6KpKaYkUmxmygSIzxEfdIxlqOIKC/NrpnAE0N6MBTSPK5hRn9PpChSahQFpjNCeqDma1P4X62T6PDSSymPE004ni0KEwa1gNNoYI9KgjUbGYOwpOavEA+QRFibAIsmBHf+5EXTrJTds3Ll7rxUvc7jKIBDcAROgQsuQBXcghpoAAwewBN4Aa/Wo/VsvVnvs9YlK585AH9kfXwDvvaatg==</latexit>

constraints:
<latexit sha1_base64="D63XAG88HpPIBCgwXmT2mt5nWJk=">AAAB/HicbVBNSwMxEM36WevXao9egkXwVHaroHgqevFYwX5Au5Rsmrah2WRJZsVlqX/FiwdFvPpDvPlvTNs9aOuDgcd7M8zMC2PBDXjet7Oyura+sVnYKm7v7O7tuweHTaMSTVmDKqF0OySGCS5ZAzgI1o41I1EoWCsc30z91gPThit5D2nMgogMJR9wSsBKPbfUBfYIGVXSgCZcgrma9NyyV/FmwMvEz0kZ5aj33K9uX9EkYhKoIMZ0fC+GICMaOBVsUuwmhsWEjsmQdSyVJGImyGbHT/CJVfp4oLQtCXim/p7ISGRMGoW2MyIwMoveVPzP6yQwuAwyLuMEmKTzRYNEYFB4mgTuc80oiNQSQjW3t2I6IppQsHkVbQj+4svLpFmt+GeV6t15uXadx1FAR+gYnSIfXaAaukV11EAUpegZvaI358l5cd6dj3nripPPlNAfOJ8/vb+VeA==</latexit>

X

j

hj|⇢ti = 1
<latexit sha1_base64="JE5iTcTYRQ0EKKLeyr11CoguZiI=">AAACDHicbVDLSgMxFM34rPVVdekmWARXZaYKuhGKblxWsA/oDEMmTdu0eQxJRihjP8CNv+LGhSJu/QB3/o3pdBbaeiBwOOdcbu6JYka1cd1vZ2l5ZXVtvbBR3Nza3tkt7e03tUwUJg0smVTtCGnCqCANQw0j7VgRxCNGWtHoeuq37onSVIo7M45JwFFf0B7FyFgpLJV9nfAwHU6gz5DoMwKHD74ayNBAX2XCpWdTbsXNABeJl5MyyFEPS19+V+KEE2EwQ1p3PDc2QYqUoZiRSdFPNIkRHqE+6VgqECc6SLNjJvDYKl3Yk8o+YWCm/p5IEdd6zCOb5MgM9Lw3Ff/zOonpXQQpFXFiiMCzRb2EQSPhtBnYpYpgw8aWIKyo/SvEA6QQNra/oi3Bmz95kTSrFe+0Ur09K9eu8joK4BAcgRPggXNQAzegDhoAg0fwDF7Bm/PkvDjvzscsuuTkMwfgD5zPH5jTm08=</latexit>

⇢0 =
X

i

Pr(S0 = i)|siihsi|
<latexit sha1_base64="6ij5ItV3yAfAGewE83ShIctY+Ck=">AAACH3icbVDLSgMxFM34rPU16tJNsAh1U2aqqJtC0Y3LivYBnWHIpGkbmkmGJCOUaf/Ejb/ixoUi4q5/Y9rOQlsPXO7hnHtJ7gljRpV2nIm1srq2vrGZ28pv7+zu7dsHhw0lEolJHQsmZCtEijDKSV1TzUgrlgRFISPNcHA79ZtPRCoq+KMexsSPUI/TLsVIGymwLz3ZF4EDK9BTSRSkdAy9miw+BE6FnsGRCij0JOI9RqDH5t1oo8AuOCVnBrhM3IwUQIZaYH97HYGTiHCNGVKq7Tqx9lMkNcWMjPNeokiM8AD1SNtQjiKi/HR23xieGqUDu0Ka4hrO1N8bKYqUGkahmYyQ7qtFbyr+57UT3b32U8rjRBOO5w91Ewa1gNOwYIdKgjUbGoKwpOavEPeRRFibSPMmBHfx5GXSKJfc81L5/qJQvcniyIFjcAKKwAVXoAruQA3UAQbP4BW8gw/rxXqzPq2v+eiKle0cgT+wJj+/kqGW</latexit>

⇤(⇢) =
X

m

Km⇢K†
m

<latexit sha1_base64="O4WOQFsgjQUe6iaPYI5fez+ztHo=">AAACF3icbVDLSsNAFJ34rPUVdelmsAh1U5Iq6EYouhF0UcE+oIlhMpm2Q2eSMDMRSuhfuPFX3LhQxK3u/BsnaRbaemDgcM653LnHjxmVyrK+jYXFpeWV1dJaeX1jc2vb3NltyygRmLRwxCLR9ZEkjIakpahipBsLgrjPSMcfXWZ+54EISaPwTo1j4nI0CGmfYqS05Jk150aHA1SFjhhGR/AcOjLhXson8NrjuZiReydAgwERnlmxalYOOE/sglRAgaZnfjlBhBNOQoUZkrJnW7FyUyQUxYxMyk4iSYzwCA1IT9MQcSLdNL9rAg+1EsB+JPQLFczV3xMp4lKOua+THKmhnPUy8T+vl6j+mZvSME4UCfF0UT9hUEUwKwkGVBCs2FgThAXVf4V4iATCSldZ1iXYsyfPk3a9Zh/X6rcnlcZFUUcJ7IMDUAU2OAUNcAWaoAUweATP4BW8GU/Gi/FufEyjC0Yxswf+wPj8AclFnnc=</latexit>

⇢t = ⇤(⇢0)
<latexit sha1_base64="bYATP8xuhv27LFb92743uj+O5e8=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEuilJFXQjFN24cFHBPqAJYTKZtEMnmTAzEUoobvwVNy4UcetXuPNvnKZZaOuBgcM593DnHj9hVCrL+jZKS8srq2vl9crG5tb2jrm715E8FZi0MWdc9HwkCaMxaSuqGOklgqDIZ6Trj66nfveBCEl5fK/GCXEjNIhpSDFSWvLMA0cMuafgJXRudSpANZgr1olnVq26lQMuErsgVVCg5ZlfTsBxGpFYYYak7NtWotwMCUUxI5OKk0qSIDxCA9LXNEYRkW6WnzCBx1oJYMiFfrGCufo7kaFIynHk68kIqaGc96bif14/VeGFm9E4SRWJ8WxRmDKoOJz2AQMqCFZsrAnCguq/QjxEAmGlW6voEuz5kxdJp1G3T+uNu7Nq86qoowwOwRGoARucgya4AS3QBhg8gmfwCt6MJ+PFeDc+ZqMlo8jsgz8wPn8A/R2V4A==</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

constraints:
<latexit sha1_base64="D63XAG88HpPIBCgwXmT2mt5nWJk=">AAAB/HicbVBNSwMxEM36WevXao9egkXwVHaroHgqevFYwX5Au5Rsmrah2WRJZsVlqX/FiwdFvPpDvPlvTNs9aOuDgcd7M8zMC2PBDXjet7Oyura+sVnYKm7v7O7tuweHTaMSTVmDKqF0OySGCS5ZAzgI1o41I1EoWCsc30z91gPThit5D2nMgogMJR9wSsBKPbfUBfYIGVXSgCZcgrma9NyyV/FmwMvEz0kZ5aj33K9uX9EkYhKoIMZ0fC+GICMaOBVsUuwmhsWEjsmQdSyVJGImyGbHT/CJVfp4oLQtCXim/p7ISGRMGoW2MyIwMoveVPzP6yQwuAwyLuMEmKTzRYNEYFB4mgTuc80oiNQSQjW3t2I6IppQsHkVbQj+4svLpFmt+GeV6t15uXadx1FAR+gYnSIfXaAaukV11EAUpegZvaI358l5cd6dj3nripPPlNAfOJ8/vb+VeA==</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

X

j

hj|⇢t|ji = 1
<latexit sha1_base64="sq3X7THzDuObl1w6XdalSbe7sig=">AAACE3icbZDLSgMxFIYz9VbrbdSlm2ARxEWZqYJuhKIblxXsBTrDkEkzbdokMyQZoYx9Bze+ihsXirh14863MW1noa0/BD7+cw4n5w8TRpV2nG+rsLS8srpWXC9tbG5t79i7e00VpxKTBo5ZLNshUoRRQRqaakbaiSSIh4y0wuH1pN66J1LRWNzpUUJ8jnqCRhQjbazAPvFUyoNsMIYeQ6LHCBzAB+jJfhxoAwODM/vSDeyyU3Gmgovg5lAGueqB/eV1Y5xyIjRmSKmO6yTaz5DUFDMyLnmpIgnCQ9QjHYMCcaL8bHrTGB4ZpwujWJonNJy6vycyxJUa8dB0cqT7ar42Mf+rdVIdXfgZFUmqicCzRVHKoI7hJCDYpZJgzUYGEJbU/BXiPpIIaxNjyYTgzp+8CM1qxT2tVG/PyrWrPI4iOACH4Bi44BzUwA2ogwbA4BE8g1fwZj1ZL9a79TFrLVj5zD74I+vzB0O+nRs=</latexit>
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General Quantum Maps CPTP Operators

Classical Quantum

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

|⇢0i =
X

i

Pr(S0 = i)|ii
<latexit sha1_base64="htE1ZNfChAJi2e9Irs1yNM5yT4A=">AAACGXicbVDLSgMxFM34rPU16tJNsAh1U2aqoJtC0Y3LivYBnWHIpGkbmkmGJCOUaX/Djb/ixoUiLnXl35i2I2jrgcDhnHO5uSeMGVXacb6speWV1bX13EZ+c2t7Z9fe228okUhM6lgwIVshUoRRTuqaakZasSQoChlphoOrid+8J1JRwe/0MCZ+hHqcdilG2kiB7Yw82ReBAz2JeI8RWIGeSqIgpWPo1WTxNnAq9ASO6E8gsAtOyZkCLhI3IwWQoRbYH15H4CQiXGOGlGq7Tqz9FElNMSPjvJcoEiM8QD3SNpSjiCg/nV42hsdG6cCukOZxDafq74kURUoNo9AkI6T7at6biP957UR3L/yU8jjRhOPZom7CoBZwUhPsUEmwZkNDEJbU/BXiPpIIa1Nm3pTgzp+8SBrlkntaKt+cFaqXWR05cAiOQBG44BxUwTWogTrA4AE8gRfwaj1az9ab9T6LLlnZzAH4A+vzG0KCnzM=</latexit>

|⇢ti = T |⇢0i
<latexit sha1_base64="+/CHArrlo8Ri4GCLbTtfU0jISPg=">AAACDXicbZDLSgMxFIYzXmu9jbp0E6yCqzJTBd0IRTcuK/QG7TBk0kwbmkmGJCOUaV/Aja/ixoUibt27821MpyNo6w+Bn++cw8n5g5hRpR3ny1paXlldWy9sFDe3tnd27b39phKJxKSBBROyHSBFGOWkoalmpB1LgqKAkVYwvJnWW/dEKip4XY9i4kWoz2lIMdIG+fbxuCsHwtewKxHvMwKvYB2OYQadH+jbJafsZIKLxs1NCeSq+fZntydwEhGuMUNKdVwn1l6KpKaYkUmxmygSIzxEfdIxlqOIKC/NrpnAE0N6MBTSPK5hRn9PpChSahQFpjNCeqDma1P4X62T6PDSSymPE004ni0KEwa1gNNoYI9KgjUbGYOwpOavEA+QRFibAIsmBHf+5EXTrJTds3Ll7rxUvc7jKIBDcAROgQsuQBXcghpoAAwewBN4Aa/Wo/VsvVnvs9YlK585AH9kfXwDvvaatg==</latexit>

constraints:
<latexit sha1_base64="D63XAG88HpPIBCgwXmT2mt5nWJk=">AAAB/HicbVBNSwMxEM36WevXao9egkXwVHaroHgqevFYwX5Au5Rsmrah2WRJZsVlqX/FiwdFvPpDvPlvTNs9aOuDgcd7M8zMC2PBDXjet7Oyura+sVnYKm7v7O7tuweHTaMSTVmDKqF0OySGCS5ZAzgI1o41I1EoWCsc30z91gPThit5D2nMgogMJR9wSsBKPbfUBfYIGVXSgCZcgrma9NyyV/FmwMvEz0kZ5aj33K9uX9EkYhKoIMZ0fC+GICMaOBVsUuwmhsWEjsmQdSyVJGImyGbHT/CJVfp4oLQtCXim/p7ISGRMGoW2MyIwMoveVPzP6yQwuAwyLuMEmKTzRYNEYFB4mgTuc80oiNQSQjW3t2I6IppQsHkVbQj+4svLpFmt+GeV6t15uXadx1FAR+gYnSIfXaAaukV11EAUpegZvaI358l5cd6dj3nripPPlNAfOJ8/vb+VeA==</latexit>

X

j

hj|⇢ti = 1
<latexit sha1_base64="JE5iTcTYRQ0EKKLeyr11CoguZiI=">AAACDHicbVDLSgMxFM34rPVVdekmWARXZaYKuhGKblxWsA/oDEMmTdu0eQxJRihjP8CNv+LGhSJu/QB3/o3pdBbaeiBwOOdcbu6JYka1cd1vZ2l5ZXVtvbBR3Nza3tkt7e03tUwUJg0smVTtCGnCqCANQw0j7VgRxCNGWtHoeuq37onSVIo7M45JwFFf0B7FyFgpLJV9nfAwHU6gz5DoMwKHD74ayNBAX2XCpWdTbsXNABeJl5MyyFEPS19+V+KEE2EwQ1p3PDc2QYqUoZiRSdFPNIkRHqE+6VgqECc6SLNjJvDYKl3Yk8o+YWCm/p5IEdd6zCOb5MgM9Lw3Ff/zOonpXQQpFXFiiMCzRb2EQSPhtBnYpYpgw8aWIKyo/SvEA6QQNra/oi3Bmz95kTSrFe+0Ur09K9eu8joK4BAcgRPggXNQAzegDhoAg0fwDF7Bm/PkvDjvzscsuuTkMwfgD5zPH5jTm08=</latexit>

X

j

hj|T |ii = 1 for all i
<latexit sha1_base64="pOJUY9tklHtr/a0mvSazmq4jX5Q=">AAACHnicbVC7TsNAEDzzDOEVoKQ5ESFRRXYAQYOEoKEMUl5SHEXnyzq55Hy27taIyORLaPgVGgoQQqKCv8F5FJAw1ezMrnZ3vEgKg7b9bS0sLi2vrGbWsusbm1vbuZ3dqgljzaHCQxnquscMSKGgggIl1CMNLPAk1Lz+9civ3YE2IlRlHETQDFhHCV9whqnUyp26Jg5aSW9IXclURwLtPZQfqKCunpQX1KEuwj0m1A81ZVLSoWjl8nbBHoPOE2dK8mSKUiv36bZDHgegkEtmTMOxI2wmTKPgEoZZNzYQMd5nHWikVLEATDMZvzekh6nSHm/3Q4V0rP6eSFhgzCDw0s6AYdfMeiPxP68Ro3/eTISKYgTFJ4v8WFIM6Sgr2hYaOMpBShjXIr2V8i7TjGOaaDYNwZl9eZ5UiwXnuFC8PclfXk3jyJB9ckCOiEPOyCW5ISVSIZw8kmfySt6sJ+vFerc+Jq0L1nRmj/yB9fUD1Kyhpg==</latexit>

⇢0 =
X

i

Pr(S0 = i)|siihsi|
<latexit sha1_base64="6ij5ItV3yAfAGewE83ShIctY+Ck=">AAACH3icbVDLSgMxFM34rPU16tJNsAh1U2aqqJtC0Y3LivYBnWHIpGkbmkmGJCOUaf/Ejb/ixoUi4q5/Y9rOQlsPXO7hnHtJ7gljRpV2nIm1srq2vrGZ28pv7+zu7dsHhw0lEolJHQsmZCtEijDKSV1TzUgrlgRFISPNcHA79ZtPRCoq+KMexsSPUI/TLsVIGymwLz3ZF4EDK9BTSRSkdAy9miw+BE6FnsGRCij0JOI9RqDH5t1oo8AuOCVnBrhM3IwUQIZaYH97HYGTiHCNGVKq7Tqx9lMkNcWMjPNeokiM8AD1SNtQjiKi/HR23xieGqUDu0Ka4hrO1N8bKYqUGkahmYyQ7qtFbyr+57UT3b32U8rjRBOO5w91Ewa1gNOwYIdKgjUbGoKwpOavEPeRRFibSPMmBHfx5GXSKJfc81L5/qJQvcniyIFjcAKKwAVXoAruQA3UAQbP4BW8gw/rxXqzPq2v+eiKle0cgT+wJj+/kqGW</latexit>

⇤(⇢) =
X

m

Km⇢K†
m

<latexit sha1_base64="O4WOQFsgjQUe6iaPYI5fez+ztHo=">AAACF3icbVDLSsNAFJ34rPUVdelmsAh1U5Iq6EYouhF0UcE+oIlhMpm2Q2eSMDMRSuhfuPFX3LhQxK3u/BsnaRbaemDgcM653LnHjxmVyrK+jYXFpeWV1dJaeX1jc2vb3NltyygRmLRwxCLR9ZEkjIakpahipBsLgrjPSMcfXWZ+54EISaPwTo1j4nI0CGmfYqS05Jk150aHA1SFjhhGR/AcOjLhXson8NrjuZiReydAgwERnlmxalYOOE/sglRAgaZnfjlBhBNOQoUZkrJnW7FyUyQUxYxMyk4iSYzwCA1IT9MQcSLdNL9rAg+1EsB+JPQLFczV3xMp4lKOua+THKmhnPUy8T+vl6j+mZvSME4UCfF0UT9hUEUwKwkGVBCs2FgThAXVf4V4iATCSldZ1iXYsyfPk3a9Zh/X6rcnlcZFUUcJ7IMDUAU2OAUNcAWaoAUweATP4BW8GU/Gi/FufEyjC0Yxswf+wPj8AclFnnc=</latexit>

⇢t = ⇤(⇢0)
<latexit sha1_base64="bYATP8xuhv27LFb92743uj+O5e8=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEuilJFXQjFN24cFHBPqAJYTKZtEMnmTAzEUoobvwVNy4UcetXuPNvnKZZaOuBgcM593DnHj9hVCrL+jZKS8srq2vl9crG5tb2jrm715E8FZi0MWdc9HwkCaMxaSuqGOklgqDIZ6Trj66nfveBCEl5fK/GCXEjNIhpSDFSWvLMA0cMuafgJXRudSpANZgr1olnVq26lQMuErsgVVCg5ZlfTsBxGpFYYYak7NtWotwMCUUxI5OKk0qSIDxCA9LXNEYRkW6WnzCBx1oJYMiFfrGCufo7kaFIynHk68kIqaGc96bif14/VeGFm9E4SRWJ8WxRmDKoOJz2AQMqCFZsrAnCguq/QjxEAmGlW6voEuz5kxdJp1G3T+uNu7Nq86qoowwOwRGoARucgya4AS3QBhg8gmfwCt6MJ+PFeDc+ZqMlo8jsgz8wPn8A/R2V4A==</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

constraints:
<latexit sha1_base64="D63XAG88HpPIBCgwXmT2mt5nWJk=">AAAB/HicbVBNSwMxEM36WevXao9egkXwVHaroHgqevFYwX5Au5Rsmrah2WRJZsVlqX/FiwdFvPpDvPlvTNs9aOuDgcd7M8zMC2PBDXjet7Oyura+sVnYKm7v7O7tuweHTaMSTVmDKqF0OySGCS5ZAzgI1o41I1EoWCsc30z91gPThit5D2nMgogMJR9wSsBKPbfUBfYIGVXSgCZcgrma9NyyV/FmwMvEz0kZ5aj33K9uX9EkYhKoIMZ0fC+GICMaOBVsUuwmhsWEjsmQdSyVJGImyGbHT/CJVfp4oLQtCXim/p7ISGRMGoW2MyIwMoveVPzP6yQwuAwyLuMEmKTzRYNEYFB4mgTuc80oiNQSQjW3t2I6IppQsHkVbQj+4svLpFmt+GeV6t15uXadx1FAR+gYnSIfXaAaukV11EAUpegZvaI358l5cd6dj3nripPPlNAfOJ8/vb+VeA==</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

X

j

hj|⇢t|ji = 1
<latexit sha1_base64="sq3X7THzDuObl1w6XdalSbe7sig=">AAACE3icbZDLSgMxFIYz9VbrbdSlm2ARxEWZqYJuhKIblxXsBTrDkEkzbdokMyQZoYx9Bze+ihsXirh14863MW1noa0/BD7+cw4n5w8TRpV2nG+rsLS8srpWXC9tbG5t79i7e00VpxKTBo5ZLNshUoRRQRqaakbaiSSIh4y0wuH1pN66J1LRWNzpUUJ8jnqCRhQjbazAPvFUyoNsMIYeQ6LHCBzAB+jJfhxoAwODM/vSDeyyU3Gmgovg5lAGueqB/eV1Y5xyIjRmSKmO6yTaz5DUFDMyLnmpIgnCQ9QjHYMCcaL8bHrTGB4ZpwujWJonNJy6vycyxJUa8dB0cqT7ar42Mf+rdVIdXfgZFUmqicCzRVHKoI7hJCDYpZJgzUYGEJbU/BXiPpIIaxNjyYTgzp+8CM1qxT2tVG/PyrWrPI4iOACH4Bi44BzUwA2ogwbA4BE8g1fwZj1ZL9a79TFrLVj5zD74I+vzB0O+nRs=</latexit>

Kraus condition
<latexit sha1_base64="B4Uke8L9z8zsk45oZjoBV8XjWkE=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCrosuhHcVLAPaEOZTKbt0MkkzNyIJWTjr7hxoYhbP8Odf+OkzUJbD1w4nHMvl3P8WHANjvNtLS2vrK6tlzbKm1vbO7v23n5LR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUfMApASP17cMesEdIbxVJNKaRDHiu46xvV5yqMwVeJG5BKqhAo29/9YKIJiGTQAXRuus6MXgpUcCpYFm5l2gWEzomQ9Y1VJKQaS+dBsjwiVECPIiUGQl4qv6+SEmo9ST0zWZIYKTnvVz8z+smMLj0Ui7jBJiks0eDRGCIcN4GDrhiFMTEEEKVyU4xHRFFKJjOyqYEdz7yImnVqu5ZtXZ3XqlfFXWU0BE6RqfIRReojm5QAzURRRl6Rq/ozXqyXqx362O2umQVNwfoD6zPHxzklrs=</latexit> hi|

X

m

K†
mKm|ji = �i,j

<latexit sha1_base64="yEzrpW3tvdzmH9GgJRhLWprlhHw="></latexit>
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Classical Quantum

T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

|⇢0i =
X

i

Pr(S0 = i)|ii
<latexit sha1_base64="htE1ZNfChAJi2e9Irs1yNM5yT4A=">AAACGXicbVDLSgMxFM34rPU16tJNsAh1U2aqoJtC0Y3LivYBnWHIpGkbmkmGJCOUaX/Djb/ixoUiLnXl35i2I2jrgcDhnHO5uSeMGVXacb6speWV1bX13EZ+c2t7Z9fe228okUhM6lgwIVshUoRRTuqaakZasSQoChlphoOrid+8J1JRwe/0MCZ+hHqcdilG2kiB7Yw82ReBAz2JeI8RWIGeSqIgpWPo1WTxNnAq9ASO6E8gsAtOyZkCLhI3IwWQoRbYH15H4CQiXGOGlGq7Tqz9FElNMSPjvJcoEiM8QD3SNpSjiCg/nV42hsdG6cCukOZxDafq74kURUoNo9AkI6T7at6biP957UR3L/yU8jjRhOPZom7CoBZwUhPsUEmwZkNDEJbU/BXiPpIIa1Nm3pTgzp+8SBrlkntaKt+cFaqXWR05cAiOQBG44BxUwTWogTrA4AE8gRfwaj1az9ab9T6LLlnZzAH4A+vzG0KCnzM=</latexit>

|⇢ti = T |⇢0i
<latexit sha1_base64="+/CHArrlo8Ri4GCLbTtfU0jISPg=">AAACDXicbZDLSgMxFIYzXmu9jbp0E6yCqzJTBd0IRTcuK/QG7TBk0kwbmkmGJCOUaV/Aja/ixoUibt27821MpyNo6w+Bn++cw8n5g5hRpR3ny1paXlldWy9sFDe3tnd27b39phKJxKSBBROyHSBFGOWkoalmpB1LgqKAkVYwvJnWW/dEKip4XY9i4kWoz2lIMdIG+fbxuCsHwtewKxHvMwKvYB2OYQadH+jbJafsZIKLxs1NCeSq+fZntydwEhGuMUNKdVwn1l6KpKaYkUmxmygSIzxEfdIxlqOIKC/NrpnAE0N6MBTSPK5hRn9PpChSahQFpjNCeqDma1P4X62T6PDSSymPE004ni0KEwa1gNNoYI9KgjUbGYOwpOavEA+QRFibAIsmBHf+5EXTrJTds3Ll7rxUvc7jKIBDcAROgQsuQBXcghpoAAwewBN4Aa/Wo/VsvVnvs9YlK585AH9kfXwDvvaatg==</latexit>

constraints:
<latexit sha1_base64="D63XAG88HpPIBCgwXmT2mt5nWJk=">AAAB/HicbVBNSwMxEM36WevXao9egkXwVHaroHgqevFYwX5Au5Rsmrah2WRJZsVlqX/FiwdFvPpDvPlvTNs9aOuDgcd7M8zMC2PBDXjet7Oyura+sVnYKm7v7O7tuweHTaMSTVmDKqF0OySGCS5ZAzgI1o41I1EoWCsc30z91gPThit5D2nMgogMJR9wSsBKPbfUBfYIGVXSgCZcgrma9NyyV/FmwMvEz0kZ5aj33K9uX9EkYhKoIMZ0fC+GICMaOBVsUuwmhsWEjsmQdSyVJGImyGbHT/CJVfp4oLQtCXim/p7ISGRMGoW2MyIwMoveVPzP6yQwuAwyLuMEmKTzRYNEYFB4mgTuc80oiNQSQjW3t2I6IppQsHkVbQj+4svLpFmt+GeV6t15uXadx1FAR+gYnSIfXaAaukV11EAUpegZvaI358l5cd6dj3nripPPlNAfOJ8/vb+VeA==</latexit>

X

j

hj|⇢ti = 1
<latexit sha1_base64="JE5iTcTYRQ0EKKLeyr11CoguZiI=">AAACDHicbVDLSgMxFM34rPVVdekmWARXZaYKuhGKblxWsA/oDEMmTdu0eQxJRihjP8CNv+LGhSJu/QB3/o3pdBbaeiBwOOdcbu6JYka1cd1vZ2l5ZXVtvbBR3Nza3tkt7e03tUwUJg0smVTtCGnCqCANQw0j7VgRxCNGWtHoeuq37onSVIo7M45JwFFf0B7FyFgpLJV9nfAwHU6gz5DoMwKHD74ayNBAX2XCpWdTbsXNABeJl5MyyFEPS19+V+KEE2EwQ1p3PDc2QYqUoZiRSdFPNIkRHqE+6VgqECc6SLNjJvDYKl3Yk8o+YWCm/p5IEdd6zCOb5MgM9Lw3Ff/zOonpXQQpFXFiiMCzRb2EQSPhtBnYpYpgw8aWIKyo/SvEA6QQNra/oi3Bmz95kTSrFe+0Ur09K9eu8joK4BAcgRPggXNQAzegDhoAg0fwDF7Bm/PkvDjvzscsuuTkMwfgD5zPH5jTm08=</latexit>

X

j

hj|T |ii = 1 for all i
<latexit sha1_base64="pOJUY9tklHtr/a0mvSazmq4jX5Q=">AAACHnicbVC7TsNAEDzzDOEVoKQ5ESFRRXYAQYOEoKEMUl5SHEXnyzq55Hy27taIyORLaPgVGgoQQqKCv8F5FJAw1ezMrnZ3vEgKg7b9bS0sLi2vrGbWsusbm1vbuZ3dqgljzaHCQxnquscMSKGgggIl1CMNLPAk1Lz+9civ3YE2IlRlHETQDFhHCV9whqnUyp26Jg5aSW9IXclURwLtPZQfqKCunpQX1KEuwj0m1A81ZVLSoWjl8nbBHoPOE2dK8mSKUiv36bZDHgegkEtmTMOxI2wmTKPgEoZZNzYQMd5nHWikVLEATDMZvzekh6nSHm/3Q4V0rP6eSFhgzCDw0s6AYdfMeiPxP68Ro3/eTISKYgTFJ4v8WFIM6Sgr2hYaOMpBShjXIr2V8i7TjGOaaDYNwZl9eZ5UiwXnuFC8PclfXk3jyJB9ckCOiEPOyCW5ISVSIZw8kmfySt6sJ+vFerc+Jq0L1nRmj/yB9fUD1Kyhpg==</latexit>

⇢0 =
X

i

Pr(S0 = i)|siihsi|
<latexit sha1_base64="6ij5ItV3yAfAGewE83ShIctY+Ck=">AAACH3icbVDLSgMxFM34rPU16tJNsAh1U2aqqJtC0Y3LivYBnWHIpGkbmkmGJCOUaf/Ejb/ixoUi4q5/Y9rOQlsPXO7hnHtJ7gljRpV2nIm1srq2vrGZ28pv7+zu7dsHhw0lEolJHQsmZCtEijDKSV1TzUgrlgRFISPNcHA79ZtPRCoq+KMexsSPUI/TLsVIGymwLz3ZF4EDK9BTSRSkdAy9miw+BE6FnsGRCij0JOI9RqDH5t1oo8AuOCVnBrhM3IwUQIZaYH97HYGTiHCNGVKq7Tqx9lMkNcWMjPNeokiM8AD1SNtQjiKi/HR23xieGqUDu0Ka4hrO1N8bKYqUGkahmYyQ7qtFbyr+57UT3b32U8rjRBOO5w91Ewa1gNOwYIdKgjUbGoKwpOavEPeRRFibSPMmBHfx5GXSKJfc81L5/qJQvcniyIFjcAKKwAVXoAruQA3UAQbP4BW8gw/rxXqzPq2v+eiKle0cgT+wJj+/kqGW</latexit>

⇤(⇢) =
X

m

Km⇢K†
m

<latexit sha1_base64="O4WOQFsgjQUe6iaPYI5fez+ztHo=">AAACF3icbVDLSsNAFJ34rPUVdelmsAh1U5Iq6EYouhF0UcE+oIlhMpm2Q2eSMDMRSuhfuPFX3LhQxK3u/BsnaRbaemDgcM653LnHjxmVyrK+jYXFpeWV1dJaeX1jc2vb3NltyygRmLRwxCLR9ZEkjIakpahipBsLgrjPSMcfXWZ+54EISaPwTo1j4nI0CGmfYqS05Jk150aHA1SFjhhGR/AcOjLhXson8NrjuZiReydAgwERnlmxalYOOE/sglRAgaZnfjlBhBNOQoUZkrJnW7FyUyQUxYxMyk4iSYzwCA1IT9MQcSLdNL9rAg+1EsB+JPQLFczV3xMp4lKOua+THKmhnPUy8T+vl6j+mZvSME4UCfF0UT9hUEUwKwkGVBCs2FgThAXVf4V4iATCSldZ1iXYsyfPk3a9Zh/X6rcnlcZFUUcJ7IMDUAU2OAUNcAWaoAUweATP4BW8GU/Gi/FufEyjC0Yxswf+wPj8AclFnnc=</latexit>

⇢t = ⇤(⇢0)
<latexit sha1_base64="bYATP8xuhv27LFb92743uj+O5e8=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEuilJFXQjFN24cFHBPqAJYTKZtEMnmTAzEUoobvwVNy4UcetXuPNvnKZZaOuBgcM593DnHj9hVCrL+jZKS8srq2vl9crG5tb2jrm715E8FZi0MWdc9HwkCaMxaSuqGOklgqDIZ6Trj66nfveBCEl5fK/GCXEjNIhpSDFSWvLMA0cMuafgJXRudSpANZgr1olnVq26lQMuErsgVVCg5ZlfTsBxGpFYYYak7NtWotwMCUUxI5OKk0qSIDxCA9LXNEYRkW6WnzCBx1oJYMiFfrGCufo7kaFIynHk68kIqaGc96bif14/VeGFm9E4SRWJ8WxRmDKoOJz2AQMqCFZsrAnCguq/QjxEAmGlW6voEuz5kxdJp1G3T+uNu7Nq86qoowwOwRGoARucgya4AS3QBhg8gmfwCt6MJ+PFeDc+ZqMlo8jsgz8wPn8A/R2V4A==</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

constraints:
<latexit sha1_base64="D63XAG88HpPIBCgwXmT2mt5nWJk=">AAAB/HicbVBNSwMxEM36WevXao9egkXwVHaroHgqevFYwX5Au5Rsmrah2WRJZsVlqX/FiwdFvPpDvPlvTNs9aOuDgcd7M8zMC2PBDXjet7Oyura+sVnYKm7v7O7tuweHTaMSTVmDKqF0OySGCS5ZAzgI1o41I1EoWCsc30z91gPThit5D2nMgogMJR9wSsBKPbfUBfYIGVXSgCZcgrma9NyyV/FmwMvEz0kZ5aj33K9uX9EkYhKoIMZ0fC+GICMaOBVsUuwmhsWEjsmQdSyVJGImyGbHT/CJVfp4oLQtCXim/p7ISGRMGoW2MyIwMoveVPzP6yQwuAwyLuMEmKTzRYNEYFB4mgTuc80oiNQSQjW3t2I6IppQsHkVbQj+4svLpFmt+GeV6t15uXadx1FAR+gYnSIfXaAaukV11EAUpegZvaI358l5cd6dj3nripPPlNAfOJ8/vb+VeA==</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

X

j

hj|⇢t|ji = 1
<latexit sha1_base64="sq3X7THzDuObl1w6XdalSbe7sig=">AAACE3icbZDLSgMxFIYz9VbrbdSlm2ARxEWZqYJuhKIblxXsBTrDkEkzbdokMyQZoYx9Bze+ihsXirh14863MW1noa0/BD7+cw4n5w8TRpV2nG+rsLS8srpWXC9tbG5t79i7e00VpxKTBo5ZLNshUoRRQRqaakbaiSSIh4y0wuH1pN66J1LRWNzpUUJ8jnqCRhQjbazAPvFUyoNsMIYeQ6LHCBzAB+jJfhxoAwODM/vSDeyyU3Gmgovg5lAGueqB/eV1Y5xyIjRmSKmO6yTaz5DUFDMyLnmpIgnCQ9QjHYMCcaL8bHrTGB4ZpwujWJonNJy6vycyxJUa8dB0cqT7ar42Mf+rdVIdXfgZFUmqicCzRVHKoI7hJCDYpZJgzUYGEJbU/BXiPpIIaxNjyYTgzp+8CM1qxT2tVG/PyrWrPI4iOACH4Bi44BzUwA2ogwbA4BE8g1fwZj1ZL9a79TFrLVj5zD74I+vzB0O+nRs=</latexit>

Kraus condition
<latexit sha1_base64="B4Uke8L9z8zsk45oZjoBV8XjWkE=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCrosuhHcVLAPaEOZTKbt0MkkzNyIJWTjr7hxoYhbP8Odf+OkzUJbD1w4nHMvl3P8WHANjvNtLS2vrK6tlzbKm1vbO7v23n5LR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUfMApASP17cMesEdIbxVJNKaRDHiu46xvV5yqMwVeJG5BKqhAo29/9YKIJiGTQAXRuus6MXgpUcCpYFm5l2gWEzomQ9Y1VJKQaS+dBsjwiVECPIiUGQl4qv6+SEmo9ST0zWZIYKTnvVz8z+smMLj0Ui7jBJiks0eDRGCIcN4GDrhiFMTEEEKVyU4xHRFFKJjOyqYEdz7yImnVqu5ZtXZ3XqlfFXWU0BE6RqfIRReojm5QAzURRRl6Rq/ozXqyXqx362O2umQVNwfoD6zPHxzklrs=</latexit>

state over time:
<latexit sha1_base64="6uY9NdeT3O1I80yQmd12IU/e9Is=">AAACAnicbVC7SgNBFJ2Nrxhfq1ZiMxgEq7AbBcUqaGMZwTwgWcLs5CYZMvtg5q4YlmDjr9hYKGLrV9j5N06SLTTxwMDhnHO5c48fS6HRcb6t3NLyyupafr2wsbm1vWPv7tV1lCgONR7JSDV9pkGKEGooUEIzVsACX0LDH15P/MY9KC2i8A5HMXgB64eiJzhDI3XsgzbCA6ZUI0OgkYlSFAFc0nHHLjolZwq6SNyMFEmGasf+ancjngQQIpdM65brxOilTKHgEsaFdqIhZnzI+tAyNGQBaC+dnjCmx0bp0l6kzAuRTtXfEykLtB4FvkkGDAd63puI/3mtBHsXXirCOEEI+WxRL5EUIzrpg3aFAo5yZAjjSpi/Uj5ginE0rRVMCe78yYukXi65p6Xy7VmxcpXVkSeH5IicEJeckwq5IVVSI5w8kmfySt6sJ+vFerc+ZtGclc3skz+wPn8AzEyXCA==</latexit>

|⇢0,ti =
X

i,j

Pr(S0 = i)Ti!j |ii ⌦ |ji
<latexit sha1_base64="aq35ndessZkrGXd3Fi560kbZQ6M="></latexit>

hi|
X

m

K†
mKm|ji = �i,j

<latexit sha1_base64="yEzrpW3tvdzmH9GgJRhLWprlhHw="></latexit>
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T =
X

i,j

Ti!j |jihi|
<latexit sha1_base64="FfPpOaQ3SQSG1sKuOV/XT8tWxjw=">AAACIHicbVDLSsNAFJ3UV62vqEs3g0VwISWpQt0IRTcuK/QFTQiT6aSddjIJMxOlpP0UN/6KGxeK6E6/xmmbhbYeGO7hnHu5c48fMyqVZX0ZuZXVtfWN/GZha3tnd8/cP2jKKBGYNHDEItH2kSSMctJQVDHSjgVBoc9Iyx/eTP3WPRGSRryuRjFxQ9TjNKAYKS15ZqV+BR2ZhF5KzwYTWNcVOoL2+goJET1ArY0HWkG8xwh02LzSsWcWrZI1A1wmdkaKIEPNMz+dboSTkHCFGZKyY1uxclMkFMWMTApOIkmM8BD1SEdTjkIi3XR24ASeaKULg0joxxWcqb8nUhRKOQp93Rki1ZeL3lT8z+skKrh0U8rjRBGO54uChEEVwWlasEsFwYqNNEFYUP1XiPtIIKx0pgUdgr148jJplkv2eal8d1GsXmdx5MEROAanwAYVUAW3oAYaAINH8AxewZvxZLwY78bHvDVnZDOH4A+M7x8tH6L/</latexit>

|⇢0i =
X

i

Pr(S0 = i)|ii
<latexit sha1_base64="htE1ZNfChAJi2e9Irs1yNM5yT4A=">AAACGXicbVDLSgMxFM34rPU16tJNsAh1U2aqoJtC0Y3LivYBnWHIpGkbmkmGJCOUaX/Djb/ixoUiLnXl35i2I2jrgcDhnHO5uSeMGVXacb6speWV1bX13EZ+c2t7Z9fe228okUhM6lgwIVshUoRRTuqaakZasSQoChlphoOrid+8J1JRwe/0MCZ+hHqcdilG2kiB7Yw82ReBAz2JeI8RWIGeSqIgpWPo1WTxNnAq9ASO6E8gsAtOyZkCLhI3IwWQoRbYH15H4CQiXGOGlGq7Tqz9FElNMSPjvJcoEiM8QD3SNpSjiCg/nV42hsdG6cCukOZxDafq74kURUoNo9AkI6T7at6biP957UR3L/yU8jjRhOPZom7CoBZwUhPsUEmwZkNDEJbU/BXiPpIIa1Nm3pTgzp+8SBrlkntaKt+cFaqXWR05cAiOQBG44BxUwTWogTrA4AE8gRfwaj1az9ab9T6LLlnZzAH4A+vzG0KCnzM=</latexit>

|⇢ti = T |⇢0i
<latexit sha1_base64="+/CHArrlo8Ri4GCLbTtfU0jISPg=">AAACDXicbZDLSgMxFIYzXmu9jbp0E6yCqzJTBd0IRTcuK/QG7TBk0kwbmkmGJCOUaV/Aja/ixoUibt27821MpyNo6w+Bn++cw8n5g5hRpR3ny1paXlldWy9sFDe3tnd27b39phKJxKSBBROyHSBFGOWkoalmpB1LgqKAkVYwvJnWW/dEKip4XY9i4kWoz2lIMdIG+fbxuCsHwtewKxHvMwKvYB2OYQadH+jbJafsZIKLxs1NCeSq+fZntydwEhGuMUNKdVwn1l6KpKaYkUmxmygSIzxEfdIxlqOIKC/NrpnAE0N6MBTSPK5hRn9PpChSahQFpjNCeqDma1P4X62T6PDSSymPE004ni0KEwa1gNNoYI9KgjUbGYOwpOavEA+QRFibAIsmBHf+5EXTrJTds3Ll7rxUvc7jKIBDcAROgQsuQBXcghpoAAwewBN4Aa/Wo/VsvVnvs9YlK585AH9kfXwDvvaatg==</latexit>

constraints:
<latexit sha1_base64="D63XAG88HpPIBCgwXmT2mt5nWJk=">AAAB/HicbVBNSwMxEM36WevXao9egkXwVHaroHgqevFYwX5Au5Rsmrah2WRJZsVlqX/FiwdFvPpDvPlvTNs9aOuDgcd7M8zMC2PBDXjet7Oyura+sVnYKm7v7O7tuweHTaMSTVmDKqF0OySGCS5ZAzgI1o41I1EoWCsc30z91gPThit5D2nMgogMJR9wSsBKPbfUBfYIGVXSgCZcgrma9NyyV/FmwMvEz0kZ5aj33K9uX9EkYhKoIMZ0fC+GICMaOBVsUuwmhsWEjsmQdSyVJGImyGbHT/CJVfp4oLQtCXim/p7ISGRMGoW2MyIwMoveVPzP6yQwuAwyLuMEmKTzRYNEYFB4mgTuc80oiNQSQjW3t2I6IppQsHkVbQj+4svLpFmt+GeV6t15uXadx1FAR+gYnSIfXaAaukV11EAUpegZvaI358l5cd6dj3nripPPlNAfOJ8/vb+VeA==</latexit>

X

j

hj|⇢ti = 1
<latexit sha1_base64="JE5iTcTYRQ0EKKLeyr11CoguZiI=">AAACDHicbVDLSgMxFM34rPVVdekmWARXZaYKuhGKblxWsA/oDEMmTdu0eQxJRihjP8CNv+LGhSJu/QB3/o3pdBbaeiBwOOdcbu6JYka1cd1vZ2l5ZXVtvbBR3Nza3tkt7e03tUwUJg0smVTtCGnCqCANQw0j7VgRxCNGWtHoeuq37onSVIo7M45JwFFf0B7FyFgpLJV9nfAwHU6gz5DoMwKHD74ayNBAX2XCpWdTbsXNABeJl5MyyFEPS19+V+KEE2EwQ1p3PDc2QYqUoZiRSdFPNIkRHqE+6VgqECc6SLNjJvDYKl3Yk8o+YWCm/p5IEdd6zCOb5MgM9Lw3Ff/zOonpXQQpFXFiiMCzRb2EQSPhtBnYpYpgw8aWIKyo/SvEA6QQNra/oi3Bmz95kTSrFe+0Ur09K9eu8joK4BAcgRPggXNQAzegDhoAg0fwDF7Bm/PkvDjvzscsuuTkMwfgD5zPH5jTm08=</latexit>

X

j

hj|T |ii = 1 for all i
<latexit sha1_base64="pOJUY9tklHtr/a0mvSazmq4jX5Q=">AAACHnicbVC7TsNAEDzzDOEVoKQ5ESFRRXYAQYOEoKEMUl5SHEXnyzq55Hy27taIyORLaPgVGgoQQqKCv8F5FJAw1ezMrnZ3vEgKg7b9bS0sLi2vrGbWsusbm1vbuZ3dqgljzaHCQxnquscMSKGgggIl1CMNLPAk1Lz+9civ3YE2IlRlHETQDFhHCV9whqnUyp26Jg5aSW9IXclURwLtPZQfqKCunpQX1KEuwj0m1A81ZVLSoWjl8nbBHoPOE2dK8mSKUiv36bZDHgegkEtmTMOxI2wmTKPgEoZZNzYQMd5nHWikVLEATDMZvzekh6nSHm/3Q4V0rP6eSFhgzCDw0s6AYdfMeiPxP68Ro3/eTISKYgTFJ4v8WFIM6Sgr2hYaOMpBShjXIr2V8i7TjGOaaDYNwZl9eZ5UiwXnuFC8PclfXk3jyJB9ckCOiEPOyCW5ISVSIZw8kmfySt6sJ+vFerc+Jq0L1nRmj/yB9fUD1Kyhpg==</latexit>

⇢0 =
X

i

Pr(S0 = i)|siihsi|
<latexit sha1_base64="6ij5ItV3yAfAGewE83ShIctY+Ck=">AAACH3icbVDLSgMxFM34rPU16tJNsAh1U2aqqJtC0Y3LivYBnWHIpGkbmkmGJCOUaf/Ejb/ixoUi4q5/Y9rOQlsPXO7hnHtJ7gljRpV2nIm1srq2vrGZ28pv7+zu7dsHhw0lEolJHQsmZCtEijDKSV1TzUgrlgRFISPNcHA79ZtPRCoq+KMexsSPUI/TLsVIGymwLz3ZF4EDK9BTSRSkdAy9miw+BE6FnsGRCij0JOI9RqDH5t1oo8AuOCVnBrhM3IwUQIZaYH97HYGTiHCNGVKq7Tqx9lMkNcWMjPNeokiM8AD1SNtQjiKi/HR23xieGqUDu0Ka4hrO1N8bKYqUGkahmYyQ7qtFbyr+57UT3b32U8rjRBOO5w91Ewa1gNOwYIdKgjUbGoKwpOavEPeRRFibSPMmBHfx5GXSKJfc81L5/qJQvcniyIFjcAKKwAVXoAruQA3UAQbP4BW8gw/rxXqzPq2v+eiKle0cgT+wJj+/kqGW</latexit>

⇤(⇢) =
X

m

Km⇢K†
m

<latexit sha1_base64="O4WOQFsgjQUe6iaPYI5fez+ztHo=">AAACF3icbVDLSsNAFJ34rPUVdelmsAh1U5Iq6EYouhF0UcE+oIlhMpm2Q2eSMDMRSuhfuPFX3LhQxK3u/BsnaRbaemDgcM653LnHjxmVyrK+jYXFpeWV1dJaeX1jc2vb3NltyygRmLRwxCLR9ZEkjIakpahipBsLgrjPSMcfXWZ+54EISaPwTo1j4nI0CGmfYqS05Jk150aHA1SFjhhGR/AcOjLhXson8NrjuZiReydAgwERnlmxalYOOE/sglRAgaZnfjlBhBNOQoUZkrJnW7FyUyQUxYxMyk4iSYzwCA1IT9MQcSLdNL9rAg+1EsB+JPQLFczV3xMp4lKOua+THKmhnPUy8T+vl6j+mZvSME4UCfF0UT9hUEUwKwkGVBCs2FgThAXVf4V4iATCSldZ1iXYsyfPk3a9Zh/X6rcnlcZFUUcJ7IMDUAU2OAUNcAWaoAUweATP4BW8GU/Gi/FufEyjC0Yxswf+wPj8AclFnnc=</latexit>

⇢t = ⇤(⇢0)
<latexit sha1_base64="bYATP8xuhv27LFb92743uj+O5e8=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1iEuilJFXQjFN24cFHBPqAJYTKZtEMnmTAzEUoobvwVNy4UcetXuPNvnKZZaOuBgcM593DnHj9hVCrL+jZKS8srq2vl9crG5tb2jrm715E8FZi0MWdc9HwkCaMxaSuqGOklgqDIZ6Trj66nfveBCEl5fK/GCXEjNIhpSDFSWvLMA0cMuafgJXRudSpANZgr1olnVq26lQMuErsgVVCg5ZlfTsBxGpFYYYak7NtWotwMCUUxI5OKk0qSIDxCA9LXNEYRkW6WnzCBx1oJYMiFfrGCufo7kaFIynHk68kIqaGc96bif14/VeGFm9E4SRWJ8WxRmDKoOJz2AQMqCFZsrAnCguq/QjxEAmGlW6voEuz5kxdJp1G3T+uNu7Nq86qoowwOwRGoARucgya4AS3QBhg8gmfwCt6MJ+PFeDc+ZqMlo8jsgz8wPn8A/R2V4A==</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

constraints:
<latexit sha1_base64="D63XAG88HpPIBCgwXmT2mt5nWJk=">AAAB/HicbVBNSwMxEM36WevXao9egkXwVHaroHgqevFYwX5Au5Rsmrah2WRJZsVlqX/FiwdFvPpDvPlvTNs9aOuDgcd7M8zMC2PBDXjet7Oyura+sVnYKm7v7O7tuweHTaMSTVmDKqF0OySGCS5ZAzgI1o41I1EoWCsc30z91gPThit5D2nMgogMJR9wSsBKPbfUBfYIGVXSgCZcgrma9NyyV/FmwMvEz0kZ5aj33K9uX9EkYhKoIMZ0fC+GICMaOBVsUuwmhsWEjsmQdSyVJGImyGbHT/CJVfp4oLQtCXim/p7ISGRMGoW2MyIwMoveVPzP6yQwuAwyLuMEmKTzRYNEYFB4mgTuc80oiNQSQjW3t2I6IppQsHkVbQj+4svLpFmt+GeV6t15uXadx1FAR+gYnSIfXaAaukV11EAUpegZvaI358l5cd6dj3nripPPlNAfOJ8/vb+VeA==</latexit>

Normalization
<latexit sha1_base64="R/FVbYfBs3KssV76QnBhBiEOD48=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVZIq6LLoxpVUsA9oQ5lMJ+3QSSbM3IhtKP6KGxeKuPU/3Pk3TtMstPXAhcM593LvPX4suAbH+baWlldW19YLG8XNre2dXXtvv6FloiirUymkavlEM8EjVgcOgrVixUjoC9b0h9dTv/nAlOYyuodRzLyQ9CMecErASF37sAPsEdJbqUIi+DhTJ1275JSdDHiRuDkpoRy1rv3V6UmahCwCKojWbdeJwUuJAk4FmxQ7iWYxoUPSZ21DIxIy7aXZ9RN8YpQeDqQyFQHO1N8TKQm1HoW+6QwJDPS8NxX/89oJBJdeyqM4ARbR2aIgERgknkaBe1wxCmJkCKGKm1sxHRBFKJjAiiYEd/7lRdKolN2zcuXuvFS9yuMooCN0jE6Riy5QFd2gGqojisboGb2iN+vJerHerY9Z65KVzxygP7A+fwCa8pX3</latexit>

X

j

hj|⇢t|ji = 1
<latexit sha1_base64="sq3X7THzDuObl1w6XdalSbe7sig=">AAACE3icbZDLSgMxFIYz9VbrbdSlm2ARxEWZqYJuhKIblxXsBTrDkEkzbdokMyQZoYx9Bze+ihsXirh14863MW1noa0/BD7+cw4n5w8TRpV2nG+rsLS8srpWXC9tbG5t79i7e00VpxKTBo5ZLNshUoRRQRqaakbaiSSIh4y0wuH1pN66J1LRWNzpUUJ8jnqCRhQjbazAPvFUyoNsMIYeQ6LHCBzAB+jJfhxoAwODM/vSDeyyU3Gmgovg5lAGueqB/eV1Y5xyIjRmSKmO6yTaz5DUFDMyLnmpIgnCQ9QjHYMCcaL8bHrTGB4ZpwujWJonNJy6vycyxJUa8dB0cqT7ar42Mf+rdVIdXfgZFUmqicCzRVHKoI7hJCDYpZJgzUYGEJbU/BXiPpIIaxNjyYTgzp+8CM1qxT2tVG/PyrWrPI4iOACH4Bi44BzUwA2ogwbA4BE8g1fwZj1ZL9a79TFrLVj5zD74I+vzB0O+nRs=</latexit>

Kraus condition
<latexit sha1_base64="B4Uke8L9z8zsk45oZjoBV8XjWkE=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWARXJWkCrosuhHcVLAPaEOZTKbt0MkkzNyIJWTjr7hxoYhbP8Odf+OkzUJbD1w4nHMvl3P8WHANjvNtLS2vrK6tlzbKm1vbO7v23n5LR4mirEkjEamOTzQTXLImcBCsEytGQl+wtj++zv32A1OaR/IeJjHzQjKUfMApASP17cMesEdIbxVJNKaRDHiu46xvV5yqMwVeJG5BKqhAo29/9YKIJiGTQAXRuus6MXgpUcCpYFm5l2gWEzomQ9Y1VJKQaS+dBsjwiVECPIiUGQl4qv6+SEmo9ST0zWZIYKTnvVz8z+smMLj0Ui7jBJiks0eDRGCIcN4GDrhiFMTEEEKVyU4xHRFFKJjOyqYEdz7yImnVqu5ZtXZ3XqlfFXWU0BE6RqfIRReojm5QAzURRRl6Rq/ozXqyXqx362O2umQVNwfoD6zPHxzklrs=</latexit>

state over time:
<latexit sha1_base64="6uY9NdeT3O1I80yQmd12IU/e9Is=">AAACAnicbVC7SgNBFJ2Nrxhfq1ZiMxgEq7AbBcUqaGMZwTwgWcLs5CYZMvtg5q4YlmDjr9hYKGLrV9j5N06SLTTxwMDhnHO5c48fS6HRcb6t3NLyyupafr2wsbm1vWPv7tV1lCgONR7JSDV9pkGKEGooUEIzVsACX0LDH15P/MY9KC2i8A5HMXgB64eiJzhDI3XsgzbCA6ZUI0OgkYlSFAFc0nHHLjolZwq6SNyMFEmGasf+ancjngQQIpdM65brxOilTKHgEsaFdqIhZnzI+tAyNGQBaC+dnjCmx0bp0l6kzAuRTtXfEykLtB4FvkkGDAd63puI/3mtBHsXXirCOEEI+WxRL5EUIzrpg3aFAo5yZAjjSpi/Uj5ginE0rRVMCe78yYukXi65p6Xy7VmxcpXVkSeH5IicEJeckwq5IVVSI5w8kmfySt6sJ+vFerc+ZtGclc3skz+wPn8AzEyXCA==</latexit>

state over time:
<latexit sha1_base64="6uY9NdeT3O1I80yQmd12IU/e9Is=">AAACAnicbVC7SgNBFJ2Nrxhfq1ZiMxgEq7AbBcUqaGMZwTwgWcLs5CYZMvtg5q4YlmDjr9hYKGLrV9j5N06SLTTxwMDhnHO5c48fS6HRcb6t3NLyyupafr2wsbm1vWPv7tV1lCgONR7JSDV9pkGKEGooUEIzVsACX0LDH15P/MY9KC2i8A5HMXgB64eiJzhDI3XsgzbCA6ZUI0OgkYlSFAFc0nHHLjolZwq6SNyMFEmGasf+ancjngQQIpdM65brxOilTKHgEsaFdqIhZnzI+tAyNGQBaC+dnjCmx0bp0l6kzAuRTtXfEykLtB4FvkkGDAd63puI/3mtBHsXXirCOEEI+WxRL5EUIzrpg3aFAo5yZAjjSpi/Uj5ginE0rRVMCe78yYukXi65p6Xy7VmxcpXVkSeH5IicEJeckwq5IVVSI5w8kmfySt6sJ+vFerc+ZtGclc3skz+wPn8AzEyXCA==</latexit>

|⇢0,ti =
X

i,j

Pr(S0 = i)Ti!j |ii ⌦ |ji
<latexit sha1_base64="aq35ndessZkrGXd3Fi560kbZQ6M="></latexit>

?
<latexit sha1_base64="mw1bJo/9DNp8DutHGImvRCvU1iE=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQW8GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+k2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaVbK3kW5Ur8sVW+zOPJwAqdwDh5cQRXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A5EjjMc=</latexit>

hi|
X

m

K†
mKm|ji = �i,j

<latexit sha1_base64="yEzrpW3tvdzmH9GgJRhLWprlhHw="></latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit>

T
<latexit sha1_base64="wuUeoCr40AnIpr753sXMM0828Vs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY9BLx4TyAuSJcxOepMxs7PLzKwQQr7AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8P/fbT6g0j2XDTBL0IzqUPOSMGivVG/1iyS27C5B14mWkBBlq/eJXbxCzNEJpmKBadz03Mf6UKsOZwFmhl2pMKBvTIXYtlTRC7U8Xh87IhVUGJIyVLWnIQv09MaWR1pMosJ0RNSO96s3F/7xuasJbf8plkhqUbLkoTAUxMZl/TQZcITNiYgllittbCRtRRZmx2RRsCN7qy+ukVSl7V+VK/bpUvcviyMMZnMMleHADVXiAGjSBAcIzvMKb8+i8OO/Ox7I152Qzp/AHzucPsPeM3A==</latexit>

TSt|S0
(⇤)

<latexit sha1_base64="k9bymAxACwZruBzgv2tBfOUzabw=">AAAB/XicbVDLSsNAFL3xWesrPnZugkWom5JUQZdFNy5cVPqENoTJZNIOnUzCzESosfgrblwo4tb/cOffOH0stPXAwOGce7h3jp8wKpVtfxtLyyura+u5jfzm1vbOrrm335RxKjBp4JjFou0jSRjlpKGoYqSdCIIin5GWP7ge+617IiSNeV0NE+JGqMdpSDFSWvLMw7qX1Tz1WPPsUbF7q4MBOvXMgl2yJ7AWiTMjBZih6plf3SDGaUS4wgxJ2XHsRLkZEopiRkb5bipJgvAA9UhHU44iIt1scv3IOtFKYIWx0I8ra6L+TmQoknIY+XoyQqov572x+J/XSVV46WaUJ6kiHE8XhSmzVGyNq7ACKghWbKgJwoLqWy3cRwJhpQvL6xKc+S8vkma55JyVynfnhcrVrI4cHMExFMGBC6jADVShARge4Ble4c14Ml6Md+NjOrpkzDIH8AfG5w93K5SU</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

Km
<latexit sha1_base64="K5FcVrmpxPC1K8nxen3xsXt3l5c=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoRfAS0TwgWcLsZDYZMo9lZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSjgz1ve/vZXVtfWNzcJWcXtnd2+/dHDYNCrVhDaI4kq3I2woZ5I2LLOcthNNsYg4bUWjm6nfeqLaMCUf7TihocADyWJGsHXSw11P9Eplv+LPgJZJkJMy5Kj3Sl/dviKpoNISjo3pBH5iwwxrywink2I3NTTBZIQHtOOoxIKaMJudOkGnTumjWGlX0qKZ+nsiw8KYsYhcp8B2aBa9qfif10ltfBVmTCappZLMF8UpR1ah6d+ozzQllo8dwUQzdysiQ6wxsS6dogshWHx5mTSrleC8Ur2/KNeu8zgKcAwncAYBXEINbqEODSAwgGd4hTePey/eu/cxb13x8pkj+APv8wcjYI2z</latexit>

K†
m

<latexit sha1_base64="vOyJ80VSVT7JAdetLpcE9DsdWx0=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj0InipYD8gjWWz2aRLN7thdyOU0p/hxYMiXv013vw3btsctPXBwOO9GWbmhRln2rjut7Oyura+sVnaKm/v7O7tVw4O21rmitAWkVyqbog15UzQlmGG026mKE5DTjvh8Gbqd56o0kyKBzPKaJDiRLCYEWys5N/108dehJOEqn6l6tbcGdAy8QpShQLNfuWrF0mSp1QYwrHWvudmJhhjZRjhdFLu5ZpmmAxxQn1LBU6pDsazkyfo1CoRiqWyJQyaqb8nxjjVepSGtjPFZqAXvan4n+fnJr4KxkxkuaGCzBfFOUdGoun/KGKKEsNHlmCimL0VkQFWmBibUtmG4C2+vEza9Zp3XqvfX1Qb10UcJTiGEzgDDy6hAbfQhBYQkPAMr/DmGOfFeXc+5q0rTjFzBH/gfP4AIRSRJw==</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

Leiffer-Spekkens state over time:

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

A ?B ⌘ B1/2AB1/2
<latexit sha1_base64="hE4j6tu0yExHyRPtziwRF20RL7Q=">AAACC3icbZC7TgJBFIZn8YZ4W7W0mUBMrHAXTbQEbCwxkUsCK5kdzsKE2YszsyRkQ2/jq9hYaIytL2Dn2zjAmij4J5N8+c85OXN+N+JMKsv6MjIrq2vrG9nN3Nb2zu6euX/QkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3h1bTeHIGQLAxu1TgCxyf9gHmMEqWtrpmv4I5UROAq7sB9zEa4epfYp6UJrvxQ1yxYRWsmvAx2CgWUqtY1Pzu9kMY+BIpyImXbtiLlJEQoRjlMcp1YQkTokPShrTEgPkgnmd0ywcfa6WEvFPoFCs/c3xMJ8aUc+67u9IkayMXa1Pyv1o6Vd+kkLIhiBQGdL/JijlWIp8HgHhNAFR9rIFQw/VdMB0QQqnR8OR2CvXjyMjRKRfusWLo5L5SraRxZdITy6ATZ6AKV0TWqoTqi6AE9oRf0ajwaz8ab8T5vzRjpzCH6I+PjG/vPmHc=</latexit>⇢[S0, St] ⌘ TSt|S0

(⇤) ? (⇢0 ⌦ ISt)
<latexit sha1_base64="F/fzKFMSzp8BCqSsBbpU0tFtrcY="></latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

Leiffer-Spekkens state over time:

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

A ?B ⌘ B1/2AB1/2
<latexit sha1_base64="hE4j6tu0yExHyRPtziwRF20RL7Q=">AAACC3icbZC7TgJBFIZn8YZ4W7W0mUBMrHAXTbQEbCwxkUsCK5kdzsKE2YszsyRkQ2/jq9hYaIytL2Dn2zjAmij4J5N8+c85OXN+N+JMKsv6MjIrq2vrG9nN3Nb2zu6euX/QkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3h1bTeHIGQLAxu1TgCxyf9gHmMEqWtrpmv4I5UROAq7sB9zEa4epfYp6UJrvxQ1yxYRWsmvAx2CgWUqtY1Pzu9kMY+BIpyImXbtiLlJEQoRjlMcp1YQkTokPShrTEgPkgnmd0ywcfa6WEvFPoFCs/c3xMJ8aUc+67u9IkayMXa1Pyv1o6Vd+kkLIhiBQGdL/JijlWIp8HgHhNAFR9rIFQw/VdMB0QQqnR8OR2CvXjyMjRKRfusWLo5L5SraRxZdITy6ATZ6AKV0TWqoTqi6AE9oRf0ajwaz8ab8T5vzRjpzCH6I+PjG/vPmHc=</latexit>⇢[S0, St] ⌘ TSt|S0

(⇤) ? (⇢0 ⌦ ISt)
<latexit sha1_base64="F/fzKFMSzp8BCqSsBbpU0tFtrcY="></latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>

T
<latexit sha1_base64="wuUeoCr40AnIpr753sXMM0828Vs=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQY9BLx4TyAuSJcxOepMxs7PLzKwQQr7AiwdFvPpJ3vwbJ8keNLGgoajqprsrSATXxnW/ndzG5tb2Tn63sLd/cHhUPD5p6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8P/fbT6g0j2XDTBL0IzqUPOSMGivVG/1iyS27C5B14mWkBBlq/eJXbxCzNEJpmKBadz03Mf6UKsOZwFmhl2pMKBvTIXYtlTRC7U8Xh87IhVUGJIyVLWnIQv09MaWR1pMosJ0RNSO96s3F/7xuasJbf8plkhqUbLkoTAUxMZl/TQZcITNiYgllittbCRtRRZmx2RRsCN7qy+ukVSl7V+VK/bpUvcviyMMZnMMleHADVXiAGjSBAcIzvMKb8+i8OO/Ox7I152Qzp/AHzucPsPeM3A==</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

p
⇢0

<latexit sha1_base64="6U9JO9cQCZNx786xKf8PV+MSzxA=">AAAB9HicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FLx4r2A/oLiWbZtvQbLJNZgtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwkRwA6777RQ2Nre2d4q7pb39g8Oj8vFJy6hUU9akSijdCYlhgkvWBA6CdRLNSBwK1g5H93O/PWHacCWfYJqwICYDySNOCVgp8M1YQ+broeq5s1654lbdBfA68XJSQTkavfKX31c0jZkEKogxXc9NIMiIBk4Fm5X81LCE0BEZsK6lksTMBNni6Bm+sEofR0rbkoAX6u+JjMTGTOPQdsYEhmbVm4v/ed0Uotsg4zJJgUm6XBSlAoPC8wRwn2tGQUwtIVRzeyumQ6IJBZtTyYbgrb68Tlq1qndVrT1eV+p3eRxFdIbO0SXy0A2qowfUQE1E0Rg9o1f05kycF+fd+Vi2Fpx85hT9gfP5Ax6gklI=</latexit>

⇢[S0, St]
<latexit sha1_base64="1L7fvGgCRqZv8rMqdH2tW3guO+8=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkCnosevFYqf2ANITNdtMu3Wzi7qZQQn+HFw+KePXHePPfuG1z0NYHA4/3ZpiZFyScKW3b31ZhbX1jc6u4XdrZ3ds/KB8etVWcSkJbJOax7AZYUc4EbWmmOe0mkuIo4LQTjO5mfmdMpWKxeNSThHoRHggWMoK1kbyeHMZu07cvmr72/HLFrtpzoFXi5KQCORp++avXj0kaUaEJx0q5jp1oL8NSM8LptNRLFU0wGeEBdQ0VOKLKy+ZHT9GZUfoojKUpodFc/T2R4UipSRSYzgjroVr2ZuJ/npvq8MbLmEhSTQVZLApTjnSMZgmgPpOUaD4xBBPJzK2IDLHERJucSiYEZ/nlVdKuVZ3Lau3hqlK/zeMowgmcwjk4cA11uIcGtIDAEzzDK7xZY+vFerc+Fq0FK585hj+wPn8A9WaRkQ==</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

Leiffer-Spekkens state over time:

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

A ?B ⌘ B1/2AB1/2
<latexit sha1_base64="hE4j6tu0yExHyRPtziwRF20RL7Q=">AAACC3icbZC7TgJBFIZn8YZ4W7W0mUBMrHAXTbQEbCwxkUsCK5kdzsKE2YszsyRkQ2/jq9hYaIytL2Dn2zjAmij4J5N8+c85OXN+N+JMKsv6MjIrq2vrG9nN3Nb2zu6euX/QkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3h1bTeHIGQLAxu1TgCxyf9gHmMEqWtrpmv4I5UROAq7sB9zEa4epfYp6UJrvxQ1yxYRWsmvAx2CgWUqtY1Pzu9kMY+BIpyImXbtiLlJEQoRjlMcp1YQkTokPShrTEgPkgnmd0ywcfa6WEvFPoFCs/c3xMJ8aUc+67u9IkayMXa1Pyv1o6Vd+kkLIhiBQGdL/JijlWIp8HgHhNAFR9rIFQw/VdMB0QQqnR8OR2CvXjyMjRKRfusWLo5L5SraRxZdITy6ATZ6AKV0TWqoTqi6AE9oRf0ajwaz8ab8T5vzRjpzCH6I+PjG/vPmHc=</latexit>⇢[S0, St] ⌘ TSt|S0

(⇤) ? (⇢0 ⌦ ISt)
<latexit sha1_base64="F/fzKFMSzp8BCqSsBbpU0tFtrcY="></latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

Km
<latexit sha1_base64="K5FcVrmpxPC1K8nxen3xsXt3l5c=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoRfAS0TwgWcLsZDYZMo9lZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSjgz1ve/vZXVtfWNzcJWcXtnd2+/dHDYNCrVhDaI4kq3I2woZ5I2LLOcthNNsYg4bUWjm6nfeqLaMCUf7TihocADyWJGsHXSw11P9Eplv+LPgJZJkJMy5Kj3Sl/dviKpoNISjo3pBH5iwwxrywink2I3NTTBZIQHtOOoxIKaMJudOkGnTumjWGlX0qKZ+nsiw8KYsYhcp8B2aBa9qfif10ltfBVmTCappZLMF8UpR1ah6d+ozzQllo8dwUQzdysiQ6wxsS6dogshWHx5mTSrleC8Ur2/KNeu8zgKcAwncAYBXEINbqEODSAwgGd4hTePey/eu/cxb13x8pkj+APv8wcjYI2z</latexit>

K†
m

<latexit sha1_base64="vOyJ80VSVT7JAdetLpcE9DsdWx0=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj0InipYD8gjWWz2aRLN7thdyOU0p/hxYMiXv013vw3btsctPXBwOO9GWbmhRln2rjut7Oyura+sVnaKm/v7O7tVw4O21rmitAWkVyqbog15UzQlmGG026mKE5DTjvh8Gbqd56o0kyKBzPKaJDiRLCYEWys5N/108dehJOEqn6l6tbcGdAy8QpShQLNfuWrF0mSp1QYwrHWvudmJhhjZRjhdFLu5ZpmmAxxQn1LBU6pDsazkyfo1CoRiqWyJQyaqb8nxjjVepSGtjPFZqAXvan4n+fnJr4KxkxkuaGCzBfFOUdGoun/KGKKEsNHlmCimL0VkQFWmBibUtmG4C2+vEza9Zp3XqvfX1Qb10UcJTiGEzgDDy6hAbfQhBYQkPAMr/DmGOfFeXc+5q0rTjFzBH/gfP4AIRSRJw==</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

p
⇢0

<latexit sha1_base64="6U9JO9cQCZNx786xKf8PV+MSzxA=">AAAB9HicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FLx4r2A/oLiWbZtvQbLJNZgtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwkRwA6777RQ2Nre2d4q7pb39g8Oj8vFJy6hUU9akSijdCYlhgkvWBA6CdRLNSBwK1g5H93O/PWHacCWfYJqwICYDySNOCVgp8M1YQ+broeq5s1654lbdBfA68XJSQTkavfKX31c0jZkEKogxXc9NIMiIBk4Fm5X81LCE0BEZsK6lksTMBNni6Bm+sEofR0rbkoAX6u+JjMTGTOPQdsYEhmbVm4v/ed0Uotsg4zJJgUm6XBSlAoPC8wRwn2tGQUwtIVRzeyumQ6IJBZtTyYbgrb68Tlq1qndVrT1eV+p3eRxFdIbO0SXy0A2qowfUQE1E0Rg9o1f05kycF+fd+Vi2Fpx85hT9gfP5Ax6gklI=</latexit>

p
⇢0

<latexit sha1_base64="6U9JO9cQCZNx786xKf8PV+MSzxA=">AAAB9HicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FLx4r2A/oLiWbZtvQbLJNZgtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwkRwA6777RQ2Nre2d4q7pb39g8Oj8vFJy6hUU9akSijdCYlhgkvWBA6CdRLNSBwK1g5H93O/PWHacCWfYJqwICYDySNOCVgp8M1YQ+broeq5s1654lbdBfA68XJSQTkavfKX31c0jZkEKogxXc9NIMiIBk4Fm5X81LCE0BEZsK6lksTMBNni6Bm+sEofR0rbkoAX6u+JjMTGTOPQdsYEhmbVm4v/ed0Uotsg4zJJgUm6XBSlAoPC8wRwn2tGQUwtIVRzeyumQ6IJBZtTyYbgrb68Tlq1qndVrT1eV+p3eRxFdIbO0SXy0A2qowfUQE1E0Rg9o1f05kycF+fd+Vi2Fpx85hT9gfP5Ax6gklI=</latexit>

⇢[S0, St]
<latexit sha1_base64="1L7fvGgCRqZv8rMqdH2tW3guO+8=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBg5SkCnosevFYqf2ANITNdtMu3Wzi7qZQQn+HFw+KePXHePPfuG1z0NYHA4/3ZpiZFyScKW3b31ZhbX1jc6u4XdrZ3ds/KB8etVWcSkJbJOax7AZYUc4EbWmmOe0mkuIo4LQTjO5mfmdMpWKxeNSThHoRHggWMoK1kbyeHMZu07cvmr72/HLFrtpzoFXi5KQCORp++avXj0kaUaEJx0q5jp1oL8NSM8LptNRLFU0wGeEBdQ0VOKLKy+ZHT9GZUfoojKUpodFc/T2R4UipSRSYzgjroVr2ZuJ/npvq8MbLmEhSTQVZLApTjnSMZgmgPpOUaD4xBBPJzK2IDLHERJucSiYEZ/nlVdKuVZ3Lau3hqlK/zeMowgmcwjk4cA11uIcGtIDAEzzDK7xZY+vFerc+Fq0FK585hj+wPn8A9WaRkQ==</latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

Leiffer-Spekkens state over time:

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

A ?B ⌘ B1/2AB1/2
<latexit sha1_base64="hE4j6tu0yExHyRPtziwRF20RL7Q=">AAACC3icbZC7TgJBFIZn8YZ4W7W0mUBMrHAXTbQEbCwxkUsCK5kdzsKE2YszsyRkQ2/jq9hYaIytL2Dn2zjAmij4J5N8+c85OXN+N+JMKsv6MjIrq2vrG9nN3Nb2zu6euX/QkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3h1bTeHIGQLAxu1TgCxyf9gHmMEqWtrpmv4I5UROAq7sB9zEa4epfYp6UJrvxQ1yxYRWsmvAx2CgWUqtY1Pzu9kMY+BIpyImXbtiLlJEQoRjlMcp1YQkTokPShrTEgPkgnmd0ywcfa6WEvFPoFCs/c3xMJ8aUc+67u9IkayMXa1Pyv1o6Vd+kkLIhiBQGdL/JijlWIp8HgHhNAFR9rIFQw/VdMB0QQqnR8OR2CvXjyMjRKRfusWLo5L5SraRxZdITy6ATZ6AKV0TWqoTqi6AE9oRf0ajwaz8ab8T5vzRjpzCH6I+PjG/vPmHc=</latexit>

Returns desired marginal probabilities
<latexit sha1_base64="n3IHAg53rCzJO0VKrEcJJBTkLmM=">AAACFnicbVA9SwNBEN3zM8avqKXNYhBsDHcqaBm0sYxiNJCEMLc3iYt7e8funBiO/Aob/4qNhSK2Yue/cRNTqPHBwOO9GYb3wlRJS77/6U1Nz8zOzRcWiotLyyurpbX1S5tkRmBdJCoxjRAsKqmxTpIUNlKDEIcKr8Kbk6F/dYvGykRfUD/Fdgw9LbtSADmpU9ptEd5Rfo6UGW15hFYajHgMpic1KJ6aJIRQKkkS7aBTKvsVfwQ+SYIxKbMxap3SRytKRBajJqHA2mbgp9TOwZAUCgfFVmYxBXEDPWw6qiFG285HsQZ82ykR7ybGjSY+Un9e5BBb249DtxkDXdu/3lD8z2tm1D1q51KnGaEW34+6meKU8GFHPHIdCFJ9R0AYF11wcQ0GBLkmi66E4G/kSXK5Vwn2K3tnB+Xq8biOAttkW2yHBeyQVdkpq7E6E+yePbJn9uI9eE/eq/f2vTrljW822C9471/hQ6Bx</latexit>

⇢[S0, St] ⌘ TSt|S0
(⇤) ? (⇢0 ⌦ ISt)

<latexit sha1_base64="F/fzKFMSzp8BCqSsBbpU0tFtrcY="></latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

TrS0 (⇢[S0, St]) = ⇢t
<latexit sha1_base64="C1JHgajLBj0EN7DBWeZDcwvWfgM=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBAUJOxGQS9C0IvHSBIVsssyO+lNhsw+mOkVw5L/8OKvePGgiCfBg3/jJOagxoKGmqpupruCVAqNtv1pzczOzS8sFpaKyyura+uljc0rnWSKQ4snMlE3AdMgRQwtFCjhJlXAokDCddA/H/nXt6C0SOImDlLwItaNRSg4QyP5paqLcId5Uw39vOHbQ1dCiHuu6iVt8zxo+OhRV4luD/dP6Uj20S+V7Yo9Bp0mzoSUyQR1v/TudhKeRRAjl0zrtmOn6OVMoeAShkU305Ay3mddaBsaswi0l49vG9Jdo3RomChTMdKx+nMiZ5HWgygwnRHDnv7rjcT/vHaG4YmXizjNEGL+/VGYSYoJHQVFO0IBRzkwhHElzK6U95hiHE2cRROC8/fkaXJVrTiHlerlUbl2NomjQLbJDtkjDjkmNXJB6qRFOLknj+SZvFgP1pP1ar19t85Yk5kt8gvWxxeOLaET</latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

Leiffer-Spekkens state over time:

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

A ?B ⌘ B1/2AB1/2
<latexit sha1_base64="hE4j6tu0yExHyRPtziwRF20RL7Q=">AAACC3icbZC7TgJBFIZn8YZ4W7W0mUBMrHAXTbQEbCwxkUsCK5kdzsKE2YszsyRkQ2/jq9hYaIytL2Dn2zjAmij4J5N8+c85OXN+N+JMKsv6MjIrq2vrG9nN3Nb2zu6euX/QkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3h1bTeHIGQLAxu1TgCxyf9gHmMEqWtrpmv4I5UROAq7sB9zEa4epfYp6UJrvxQ1yxYRWsmvAx2CgWUqtY1Pzu9kMY+BIpyImXbtiLlJEQoRjlMcp1YQkTokPShrTEgPkgnmd0ywcfa6WEvFPoFCs/c3xMJ8aUc+67u9IkayMXa1Pyv1o6Vd+kkLIhiBQGdL/JijlWIp8HgHhNAFR9rIFQw/VdMB0QQqnR8OR2CvXjyMjRKRfusWLo5L5SraRxZdITy6ATZ6AKV0TWqoTqi6AE9oRf0ajwaz8ab8T5vzRjpzCH6I+PjG/vPmHc=</latexit>

Returns desired marginal probabilities
<latexit sha1_base64="n3IHAg53rCzJO0VKrEcJJBTkLmM=">AAACFnicbVA9SwNBEN3zM8avqKXNYhBsDHcqaBm0sYxiNJCEMLc3iYt7e8funBiO/Aob/4qNhSK2Yue/cRNTqPHBwOO9GYb3wlRJS77/6U1Nz8zOzRcWiotLyyurpbX1S5tkRmBdJCoxjRAsKqmxTpIUNlKDEIcKr8Kbk6F/dYvGykRfUD/Fdgw9LbtSADmpU9ptEd5Rfo6UGW15hFYajHgMpic1KJ6aJIRQKkkS7aBTKvsVfwQ+SYIxKbMxap3SRytKRBajJqHA2mbgp9TOwZAUCgfFVmYxBXEDPWw6qiFG285HsQZ82ykR7ybGjSY+Un9e5BBb249DtxkDXdu/3lD8z2tm1D1q51KnGaEW34+6meKU8GFHPHIdCFJ9R0AYF11wcQ0GBLkmi66E4G/kSXK5Vwn2K3tnB+Xq8biOAttkW2yHBeyQVdkpq7E6E+yePbJn9uI9eE/eq/f2vTrljW822C9471/hQ6Bx</latexit>

⇢[S0, St] ⌘ TSt|S0
(⇤) ? (⇢0 ⌦ ISt)

<latexit sha1_base64="F/fzKFMSzp8BCqSsBbpU0tFtrcY="></latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

TrS0 (⇢[S0, St]) = ⇢t
<latexit sha1_base64="C1JHgajLBj0EN7DBWeZDcwvWfgM=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBAUJOxGQS9C0IvHSBIVsssyO+lNhsw+mOkVw5L/8OKvePGgiCfBg3/jJOagxoKGmqpupruCVAqNtv1pzczOzS8sFpaKyyura+uljc0rnWSKQ4snMlE3AdMgRQwtFCjhJlXAokDCddA/H/nXt6C0SOImDlLwItaNRSg4QyP5paqLcId5Uw39vOHbQ1dCiHuu6iVt8zxo+OhRV4luD/dP6Uj20S+V7Yo9Bp0mzoSUyQR1v/TudhKeRRAjl0zrtmOn6OVMoeAShkU305Ay3mddaBsaswi0l49vG9Jdo3RomChTMdKx+nMiZ5HWgygwnRHDnv7rjcT/vHaG4YmXizjNEGL+/VGYSYoJHQVFO0IBRzkwhHElzK6U95hiHE2cRROC8/fkaXJVrTiHlerlUbl2NomjQLbJDtkjDjkmNXJB6qRFOLknj+SZvFgP1pP1ar19t85Yk5kt8gvWxxeOLaET</latexit>

TrSt (⇢[S0, St]) = ⇢0
<latexit sha1_base64="qiwMH8ZPBRRPyE2DtGmCntXsjLU=">AAACG3icbZA9SwNBEIb3/IzxK2ppsxgEBQl3UdBGCNpYRpKokDuOvc1csmTvg905MRz5Hzb+FRsLRawEC/+Nm5hCjS8svDwzw+y8QSqFRtv+tGZm5+YXFgtLxeWV1bX10sbmlU4yxaHFE5mom4BpkCKGFgqUcJMqYFEg4Tron4/q17egtEjiJg5S8CLWjUUoOEOD/FLVRbjDvKmGft7wcehKCHHPVb2k3fDtA4M86irR7eH+KR1h3/ZLZbtij0WnjTMxZTJR3S+9u52EZxHEyCXTuu3YKXo5Uyi4hGHRzTSkjPdZF9rGxiwC7eXj24Z015AODRNlXox0TH9O5CzSehAFpjNi2NN/ayP4X62dYXji5SJOM4SYfy8KM0kxoaOgaEco4CgHxjCuhPkr5T2mGEcTZ9GE4Pw9edpcVSvOYaV6eVSunU3iKJBtskP2iEOOSY1ckDppEU7uySN5Ji/Wg/VkvVpv360z1mRmi/yS9fEFl72hEw==</latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

Leiffer-Spekkens state over time:

A condition for quantum Bayes rule

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

A ?B ⌘ B1/2AB1/2
<latexit sha1_base64="hE4j6tu0yExHyRPtziwRF20RL7Q=">AAACC3icbZC7TgJBFIZn8YZ4W7W0mUBMrHAXTbQEbCwxkUsCK5kdzsKE2YszsyRkQ2/jq9hYaIytL2Dn2zjAmij4J5N8+c85OXN+N+JMKsv6MjIrq2vrG9nN3Nb2zu6euX/QkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3h1bTeHIGQLAxu1TgCxyf9gHmMEqWtrpmv4I5UROAq7sB9zEa4epfYp6UJrvxQ1yxYRWsmvAx2CgWUqtY1Pzu9kMY+BIpyImXbtiLlJEQoRjlMcp1YQkTokPShrTEgPkgnmd0ywcfa6WEvFPoFCs/c3xMJ8aUc+67u9IkayMXa1Pyv1o6Vd+kkLIhiBQGdL/JijlWIp8HgHhNAFR9rIFQw/VdMB0QQqnR8OR2CvXjyMjRKRfusWLo5L5SraRxZdITy6ATZ6AKV0TWqoTqi6AE9oRf0ajwaz8ab8T5vzRjpzCH6I+PjG/vPmHc=</latexit>

state over time ⇢[S0, S⌧ ] is the same whether evaluated from past to future or from future to past
<latexit sha1_base64="QZ7cQ1I8KccDPHr2kg1NaIPvJik="></latexit>

Returns desired marginal probabilities
<latexit sha1_base64="n3IHAg53rCzJO0VKrEcJJBTkLmM=">AAACFnicbVA9SwNBEN3zM8avqKXNYhBsDHcqaBm0sYxiNJCEMLc3iYt7e8funBiO/Aob/4qNhSK2Yue/cRNTqPHBwOO9GYb3wlRJS77/6U1Nz8zOzRcWiotLyyurpbX1S5tkRmBdJCoxjRAsKqmxTpIUNlKDEIcKr8Kbk6F/dYvGykRfUD/Fdgw9LbtSADmpU9ptEd5Rfo6UGW15hFYajHgMpic1KJ6aJIRQKkkS7aBTKvsVfwQ+SYIxKbMxap3SRytKRBajJqHA2mbgp9TOwZAUCgfFVmYxBXEDPWw6qiFG285HsQZ82ykR7ybGjSY+Un9e5BBb249DtxkDXdu/3lD8z2tm1D1q51KnGaEW34+6meKU8GFHPHIdCFJ9R0AYF11wcQ0GBLkmi66E4G/kSXK5Vwn2K3tnB+Xq8biOAttkW2yHBeyQVdkpq7E6E+yePbJn9uI9eE/eq/f2vTrljW822C9471/hQ6Bx</latexit>

⇢[S0, St] ⌘ TSt|S0
(⇤) ? (⇢0 ⌦ ISt)

<latexit sha1_base64="F/fzKFMSzp8BCqSsBbpU0tFtrcY="></latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

TrS0 (⇢[S0, St]) = ⇢t
<latexit sha1_base64="C1JHgajLBj0EN7DBWeZDcwvWfgM=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBAUJOxGQS9C0IvHSBIVsssyO+lNhsw+mOkVw5L/8OKvePGgiCfBg3/jJOagxoKGmqpupruCVAqNtv1pzczOzS8sFpaKyyura+uljc0rnWSKQ4snMlE3AdMgRQwtFCjhJlXAokDCddA/H/nXt6C0SOImDlLwItaNRSg4QyP5paqLcId5Uw39vOHbQ1dCiHuu6iVt8zxo+OhRV4luD/dP6Uj20S+V7Yo9Bp0mzoSUyQR1v/TudhKeRRAjl0zrtmOn6OVMoeAShkU305Ay3mddaBsaswi0l49vG9Jdo3RomChTMdKx+nMiZ5HWgygwnRHDnv7rjcT/vHaG4YmXizjNEGL+/VGYSYoJHQVFO0IBRzkwhHElzK6U95hiHE2cRROC8/fkaXJVrTiHlerlUbl2NomjQLbJDtkjDjkmNXJB6qRFOLknj+SZvFgP1pP1ar19t85Yk5kt8gvWxxeOLaET</latexit>

TrSt (⇢[S0, St]) = ⇢0
<latexit sha1_base64="qiwMH8ZPBRRPyE2DtGmCntXsjLU=">AAACG3icbZA9SwNBEIb3/IzxK2ppsxgEBQl3UdBGCNpYRpKokDuOvc1csmTvg905MRz5Hzb+FRsLRawEC/+Nm5hCjS8svDwzw+y8QSqFRtv+tGZm5+YXFgtLxeWV1bX10sbmlU4yxaHFE5mom4BpkCKGFgqUcJMqYFEg4Tron4/q17egtEjiJg5S8CLWjUUoOEOD/FLVRbjDvKmGft7wcehKCHHPVb2k3fDtA4M86irR7eH+KR1h3/ZLZbtij0WnjTMxZTJR3S+9u52EZxHEyCXTuu3YKXo5Uyi4hGHRzTSkjPdZF9rGxiwC7eXj24Z015AODRNlXox0TH9O5CzSehAFpjNi2NN/ayP4X62dYXji5SJOM4SYfy8KM0kxoaOgaEco4CgHxjCuhPkr5T2mGEcTZ9GE4Pw9edpcVSvOYaV6eVSunU3iKJBtskP2iEOOSY1ckDppEU7uySN5Ji/Wg/VkvVpv360z1mRmi/yS9fEFl72hEw==</latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

Leiffer-Spekkens state over time:

A condition for quantum Bayes rule

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

A ?B ⌘ B1/2AB1/2
<latexit sha1_base64="hE4j6tu0yExHyRPtziwRF20RL7Q=">AAACC3icbZC7TgJBFIZn8YZ4W7W0mUBMrHAXTbQEbCwxkUsCK5kdzsKE2YszsyRkQ2/jq9hYaIytL2Dn2zjAmij4J5N8+c85OXN+N+JMKsv6MjIrq2vrG9nN3Nb2zu6euX/QkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3h1bTeHIGQLAxu1TgCxyf9gHmMEqWtrpmv4I5UROAq7sB9zEa4epfYp6UJrvxQ1yxYRWsmvAx2CgWUqtY1Pzu9kMY+BIpyImXbtiLlJEQoRjlMcp1YQkTokPShrTEgPkgnmd0ywcfa6WEvFPoFCs/c3xMJ8aUc+67u9IkayMXa1Pyv1o6Vd+kkLIhiBQGdL/JijlWIp8HgHhNAFR9rIFQw/VdMB0QQqnR8OR2CvXjyMjRKRfusWLo5L5SraRxZdITy6ATZ6AKV0TWqoTqi6AE9oRf0ajwaz8ab8T5vzRjpzCH6I+PjG/vPmHc=</latexit>

state over time ⇢[S0, S⌧ ] is the same whether evaluated from past to future or from future to past
<latexit sha1_base64="QZ7cQ1I8KccDPHr2kg1NaIPvJik="></latexit>

TS0|St
(⇤R) ? (IS0 ⌦ ⇢t) = TSt|S0

(⇤) ? (⇢0 ⌦ ISt)
<latexit sha1_base64="Wy0Pu1gUzpgXvFaToK3ZXzeiQ60="></latexit>

Returns desired marginal probabilities
<latexit sha1_base64="n3IHAg53rCzJO0VKrEcJJBTkLmM=">AAACFnicbVA9SwNBEN3zM8avqKXNYhBsDHcqaBm0sYxiNJCEMLc3iYt7e8funBiO/Aob/4qNhSK2Yue/cRNTqPHBwOO9GYb3wlRJS77/6U1Nz8zOzRcWiotLyyurpbX1S5tkRmBdJCoxjRAsKqmxTpIUNlKDEIcKr8Kbk6F/dYvGykRfUD/Fdgw9LbtSADmpU9ptEd5Rfo6UGW15hFYajHgMpic1KJ6aJIRQKkkS7aBTKvsVfwQ+SYIxKbMxap3SRytKRBajJqHA2mbgp9TOwZAUCgfFVmYxBXEDPWw6qiFG285HsQZ82ykR7ybGjSY+Un9e5BBb249DtxkDXdu/3lD8z2tm1D1q51KnGaEW34+6meKU8GFHPHIdCFJ9R0AYF11wcQ0GBLkmi66E4G/kSXK5Vwn2K3tnB+Xq8biOAttkW2yHBeyQVdkpq7E6E+yePbJn9uI9eE/eq/f2vTrljW822C9471/hQ6Bx</latexit>

⇢[S0, St] ⌘ TSt|S0
(⇤) ? (⇢0 ⌦ ISt)

<latexit sha1_base64="F/fzKFMSzp8BCqSsBbpU0tFtrcY="></latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

TrS0 (⇢[S0, St]) = ⇢t
<latexit sha1_base64="C1JHgajLBj0EN7DBWeZDcwvWfgM=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBAUJOxGQS9C0IvHSBIVsssyO+lNhsw+mOkVw5L/8OKvePGgiCfBg3/jJOagxoKGmqpupruCVAqNtv1pzczOzS8sFpaKyyura+uljc0rnWSKQ4snMlE3AdMgRQwtFCjhJlXAokDCddA/H/nXt6C0SOImDlLwItaNRSg4QyP5paqLcId5Uw39vOHbQ1dCiHuu6iVt8zxo+OhRV4luD/dP6Uj20S+V7Yo9Bp0mzoSUyQR1v/TudhKeRRAjl0zrtmOn6OVMoeAShkU305Ay3mddaBsaswi0l49vG9Jdo3RomChTMdKx+nMiZ5HWgygwnRHDnv7rjcT/vHaG4YmXizjNEGL+/VGYSYoJHQVFO0IBRzkwhHElzK6U95hiHE2cRROC8/fkaXJVrTiHlerlUbl2NomjQLbJDtkjDjkmNXJB6qRFOLknj+SZvFgP1pP1ar19t85Yk5kt8gvWxxeOLaET</latexit>

TrSt (⇢[S0, St]) = ⇢0
<latexit sha1_base64="qiwMH8ZPBRRPyE2DtGmCntXsjLU=">AAACG3icbZA9SwNBEIb3/IzxK2ppsxgEBQl3UdBGCNpYRpKokDuOvc1csmTvg905MRz5Hzb+FRsLRawEC/+Nm5hCjS8svDwzw+y8QSqFRtv+tGZm5+YXFgtLxeWV1bX10sbmlU4yxaHFE5mom4BpkCKGFgqUcJMqYFEg4Tron4/q17egtEjiJg5S8CLWjUUoOEOD/FLVRbjDvKmGft7wcehKCHHPVb2k3fDtA4M86irR7eH+KR1h3/ZLZbtij0WnjTMxZTJR3S+9u52EZxHEyCXTuu3YKXo5Uyi4hGHRzTSkjPdZF9rGxiwC7eXj24Z015AODRNlXox0TH9O5CzSehAFpjNi2NN/ayP4X62dYXji5SJOM4SYfy8KM0kxoaOgaEco4CgHxjCuhPkr5T2mGEcTZ9GE4Pw9edpcVSvOYaV6eVSunU3iKJBtskP2iEOOSY1ckDppEU7uySN5Ji/Wg/VkvVpv360z1mRmi/yS9fEFl72hEw==</latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

Leiffer-Spekkens state over time:

A condition for quantum Bayes rule

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

A ?B ⌘ B1/2AB1/2
<latexit sha1_base64="hE4j6tu0yExHyRPtziwRF20RL7Q=">AAACC3icbZC7TgJBFIZn8YZ4W7W0mUBMrHAXTbQEbCwxkUsCK5kdzsKE2YszsyRkQ2/jq9hYaIytL2Dn2zjAmij4J5N8+c85OXN+N+JMKsv6MjIrq2vrG9nN3Nb2zu6euX/QkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3h1bTeHIGQLAxu1TgCxyf9gHmMEqWtrpmv4I5UROAq7sB9zEa4epfYp6UJrvxQ1yxYRWsmvAx2CgWUqtY1Pzu9kMY+BIpyImXbtiLlJEQoRjlMcp1YQkTokPShrTEgPkgnmd0ywcfa6WEvFPoFCs/c3xMJ8aUc+67u9IkayMXa1Pyv1o6Vd+kkLIhiBQGdL/JijlWIp8HgHhNAFR9rIFQw/VdMB0QQqnR8OR2CvXjyMjRKRfusWLo5L5SraRxZdITy6ATZ6AKV0TWqoTqi6AE9oRf0ajwaz8ab8T5vzRjpzCH6I+PjG/vPmHc=</latexit>

state over time ⇢[S0, S⌧ ] is the same whether evaluated from past to future or from future to past
<latexit sha1_base64="QZ7cQ1I8KccDPHr2kg1NaIPvJik="></latexit>

classical: TR
j!i Pr(St = j) = Ti!j Pr(S0 = i)

<latexit sha1_base64="U1ThM8hXu28daqp5+RR1SOl0+TA="></latexit>

TS0|St
(⇤R) ? (IS0 ⌦ ⇢t) = TSt|S0

(⇤) ? (⇢0 ⌦ ISt)
<latexit sha1_base64="Wy0Pu1gUzpgXvFaToK3ZXzeiQ60="></latexit>

Returns desired marginal probabilities
<latexit sha1_base64="n3IHAg53rCzJO0VKrEcJJBTkLmM=">AAACFnicbVA9SwNBEN3zM8avqKXNYhBsDHcqaBm0sYxiNJCEMLc3iYt7e8funBiO/Aob/4qNhSK2Yue/cRNTqPHBwOO9GYb3wlRJS77/6U1Nz8zOzRcWiotLyyurpbX1S5tkRmBdJCoxjRAsKqmxTpIUNlKDEIcKr8Kbk6F/dYvGykRfUD/Fdgw9LbtSADmpU9ptEd5Rfo6UGW15hFYajHgMpic1KJ6aJIRQKkkS7aBTKvsVfwQ+SYIxKbMxap3SRytKRBajJqHA2mbgp9TOwZAUCgfFVmYxBXEDPWw6qiFG285HsQZ82ykR7ybGjSY+Un9e5BBb249DtxkDXdu/3lD8z2tm1D1q51KnGaEW34+6meKU8GFHPHIdCFJ9R0AYF11wcQ0GBLkmi66E4G/kSXK5Vwn2K3tnB+Xq8biOAttkW2yHBeyQVdkpq7E6E+yePbJn9uI9eE/eq/f2vTrljW822C9471/hQ6Bx</latexit>

⇢[S0, St] ⌘ TSt|S0
(⇤) ? (⇢0 ⌦ ISt)

<latexit sha1_base64="F/fzKFMSzp8BCqSsBbpU0tFtrcY="></latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

TrS0 (⇢[S0, St]) = ⇢t
<latexit sha1_base64="C1JHgajLBj0EN7DBWeZDcwvWfgM=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBAUJOxGQS9C0IvHSBIVsssyO+lNhsw+mOkVw5L/8OKvePGgiCfBg3/jJOagxoKGmqpupruCVAqNtv1pzczOzS8sFpaKyyura+uljc0rnWSKQ4snMlE3AdMgRQwtFCjhJlXAokDCddA/H/nXt6C0SOImDlLwItaNRSg4QyP5paqLcId5Uw39vOHbQ1dCiHuu6iVt8zxo+OhRV4luD/dP6Uj20S+V7Yo9Bp0mzoSUyQR1v/TudhKeRRAjl0zrtmOn6OVMoeAShkU305Ay3mddaBsaswi0l49vG9Jdo3RomChTMdKx+nMiZ5HWgygwnRHDnv7rjcT/vHaG4YmXizjNEGL+/VGYSYoJHQVFO0IBRzkwhHElzK6U95hiHE2cRROC8/fkaXJVrTiHlerlUbl2NomjQLbJDtkjDjkmNXJB6qRFOLknj+SZvFgP1pP1ar19t85Yk5kt8gvWxxeOLaET</latexit>

TrSt (⇢[S0, St]) = ⇢0
<latexit sha1_base64="qiwMH8ZPBRRPyE2DtGmCntXsjLU=">AAACG3icbZA9SwNBEIb3/IzxK2ppsxgEBQl3UdBGCNpYRpKokDuOvc1csmTvg905MRz5Hzb+FRsLRawEC/+Nm5hCjS8svDwzw+y8QSqFRtv+tGZm5+YXFgtLxeWV1bX10sbmlU4yxaHFE5mom4BpkCKGFgqUcJMqYFEg4Tron4/q17egtEjiJg5S8CLWjUUoOEOD/FLVRbjDvKmGft7wcehKCHHPVb2k3fDtA4M86irR7eH+KR1h3/ZLZbtij0WnjTMxZTJR3S+9u52EZxHEyCXTuu3YKXo5Uyi4hGHRzTSkjPdZF9rGxiwC7eXj24Z015AODRNlXox0TH9O5CzSehAFpjNi2NN/ayP4X62dYXji5SJOM4SYfy8KM0kxoaOgaEco4CgHxjCuhPkr5T2mGEcTZ9GE4Pw9edpcVSvOYaV6eVSunU3iKJBtskP2iEOOSY1ckDppEU7uySN5Ji/Wg/VkvVpv360z1mRmi/yS9fEFl72hEw==</latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

Leiffer-Spekkens state over time:

A condition for quantum Bayes rule

Rewritten:

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

A ?B ⌘ B1/2AB1/2
<latexit sha1_base64="hE4j6tu0yExHyRPtziwRF20RL7Q=">AAACC3icbZC7TgJBFIZn8YZ4W7W0mUBMrHAXTbQEbCwxkUsCK5kdzsKE2YszsyRkQ2/jq9hYaIytL2Dn2zjAmij4J5N8+c85OXN+N+JMKsv6MjIrq2vrG9nN3Nb2zu6euX/QkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3h1bTeHIGQLAxu1TgCxyf9gHmMEqWtrpmv4I5UROAq7sB9zEa4epfYp6UJrvxQ1yxYRWsmvAx2CgWUqtY1Pzu9kMY+BIpyImXbtiLlJEQoRjlMcp1YQkTokPShrTEgPkgnmd0ywcfa6WEvFPoFCs/c3xMJ8aUc+67u9IkayMXa1Pyv1o6Vd+kkLIhiBQGdL/JijlWIp8HgHhNAFR9rIFQw/VdMB0QQqnR8OR2CvXjyMjRKRfusWLo5L5SraRxZdITy6ATZ6AKV0TWqoTqi6AE9oRf0ajwaz8ab8T5vzRjpzCH6I+PjG/vPmHc=</latexit>

state over time ⇢[S0, S⌧ ] is the same whether evaluated from past to future or from future to past
<latexit sha1_base64="QZ7cQ1I8KccDPHr2kg1NaIPvJik="></latexit>

classical: TR
j!i Pr(St = j) = Ti!j Pr(S0 = i)

<latexit sha1_base64="U1ThM8hXu28daqp5+RR1SOl0+TA="></latexit>

TS0|St
(⇤R) ? (IS0 ⌦ ⇢t) = TSt|S0

(⇤) ? (⇢0 ⌦ ISt)
<latexit sha1_base64="Wy0Pu1gUzpgXvFaToK3ZXzeiQ60="></latexit>

Returns desired marginal probabilities
<latexit sha1_base64="n3IHAg53rCzJO0VKrEcJJBTkLmM=">AAACFnicbVA9SwNBEN3zM8avqKXNYhBsDHcqaBm0sYxiNJCEMLc3iYt7e8funBiO/Aob/4qNhSK2Yue/cRNTqPHBwOO9GYb3wlRJS77/6U1Nz8zOzRcWiotLyyurpbX1S5tkRmBdJCoxjRAsKqmxTpIUNlKDEIcKr8Kbk6F/dYvGykRfUD/Fdgw9LbtSADmpU9ptEd5Rfo6UGW15hFYajHgMpic1KJ6aJIRQKkkS7aBTKvsVfwQ+SYIxKbMxap3SRytKRBajJqHA2mbgp9TOwZAUCgfFVmYxBXEDPWw6qiFG285HsQZ82ykR7ybGjSY+Un9e5BBb249DtxkDXdu/3lD8z2tm1D1q51KnGaEW34+6meKU8GFHPHIdCFJ9R0AYF11wcQ0GBLkmi66E4G/kSXK5Vwn2K3tnB+Xq8biOAttkW2yHBeyQVdkpq7E6E+yePbJn9uI9eE/eq/f2vTrljW822C9471/hQ6Bx</latexit>

⇢[S0, St] ⌘ TSt|S0
(⇤) ? (⇢0 ⌦ ISt)

<latexit sha1_base64="F/fzKFMSzp8BCqSsBbpU0tFtrcY="></latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

TrS0 (⇢[S0, St]) = ⇢t
<latexit sha1_base64="C1JHgajLBj0EN7DBWeZDcwvWfgM=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBAUJOxGQS9C0IvHSBIVsssyO+lNhsw+mOkVw5L/8OKvePGgiCfBg3/jJOagxoKGmqpupruCVAqNtv1pzczOzS8sFpaKyyura+uljc0rnWSKQ4snMlE3AdMgRQwtFCjhJlXAokDCddA/H/nXt6C0SOImDlLwItaNRSg4QyP5paqLcId5Uw39vOHbQ1dCiHuu6iVt8zxo+OhRV4luD/dP6Uj20S+V7Yo9Bp0mzoSUyQR1v/TudhKeRRAjl0zrtmOn6OVMoeAShkU305Ay3mddaBsaswi0l49vG9Jdo3RomChTMdKx+nMiZ5HWgygwnRHDnv7rjcT/vHaG4YmXizjNEGL+/VGYSYoJHQVFO0IBRzkwhHElzK6U95hiHE2cRROC8/fkaXJVrTiHlerlUbl2NomjQLbJDtkjDjkmNXJB6qRFOLknj+SZvFgP1pP1ar19t85Yk5kt8gvWxxeOLaET</latexit>

TrSt (⇢[S0, St]) = ⇢0
<latexit sha1_base64="qiwMH8ZPBRRPyE2DtGmCntXsjLU=">AAACG3icbZA9SwNBEIb3/IzxK2ppsxgEBQl3UdBGCNpYRpKokDuOvc1csmTvg905MRz5Hzb+FRsLRawEC/+Nm5hCjS8svDwzw+y8QSqFRtv+tGZm5+YXFgtLxeWV1bX10sbmlU4yxaHFE5mom4BpkCKGFgqUcJMqYFEg4Tron4/q17egtEjiJg5S8CLWjUUoOEOD/FLVRbjDvKmGft7wcehKCHHPVb2k3fDtA4M86irR7eH+KR1h3/ZLZbtij0WnjTMxZTJR3S+9u52EZxHEyCXTuu3YKXo5Uyi4hGHRzTSkjPdZF9rGxiwC7eXj24Z015AODRNlXox0TH9O5CzSehAFpjNi2NN/ayP4X62dYXji5SJOM4SYfy8KM0kxoaOgaEco4CgHxjCuhPkr5T2mGEcTZ9GE4Pw9edpcVSvOYaV6eVSunU3iKJBtskP2iEOOSY1ckDppEU7uySN5Ji/Wg/VkvVpv360z1mRmi/yS9fEFl72hEw==</latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>
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Quantum State Over Time

One candidate: use the Jamiolkowski channel state “conditional quantum state”

Like Choi state, but not generally positive

Leiffer-Spekkens state over time:

A condition for quantum Bayes rule

Rewritten:

[Parzygnat, Arthur J., and James Fullwood. "From time-reversal symmetry to quantum Bayes’ rules." PRX Quantum 4.2 (2023): 020334.] 
[Bera, Mohit Lal, and Manabendra Nath Bera. "Quantum Bayes' rule affirming consistency in measurement inferences in quantum mechanics." Physical 
Review A 108.1 (2023): 012224.]

2 B(HS0 ⌦HSt)
<latexit sha1_base64="HaEUyy0ZRYfjiLm2zDoHZDa4c94=">AAACKHicbVDLSgMxFM3UV62vqks3wSLUTZmpgu4sddNlRfuAThkyadqGZjJDckcow3yOG3/FjYgi3folpg9QWw8ETs65l3vv8SPBNdj2xMqsrW9sbmW3czu7e/sH+cOjpg5jRVmDhiJUbZ9oJrhkDeAgWDtSjAS+YC1/dDv1W49MaR7KBxhHrBuQgeR9TgkYycvfuFxiNyAwpEQk1RQXf3611EvuPTvFbgg8YHrZgRSfe/mCXbJnwKvEWZACWqDu5d/cXkjjgEmggmjdcewIuglRwKlgac6NNYsIHZEB6xgqiRncTWaHpvjMKD3cD5V5EvBM/d2RkEDrceCbyumqetmbiv95nRj6192EyygGJul8UD8WGEI8TQ33uGIUxNgQQhU3u2I6JIpQMNnmTAjO8smrpFkuORel8t1loVJdxJFFJ+gUFZGDrlAF1VAdNRBFT+gFvaMP69l6tT6tybw0Yy16jtEfWF/fvtumaA==</latexit>

A ?B ⌘ B1/2AB1/2
<latexit sha1_base64="hE4j6tu0yExHyRPtziwRF20RL7Q=">AAACC3icbZC7TgJBFIZn8YZ4W7W0mUBMrHAXTbQEbCwxkUsCK5kdzsKE2YszsyRkQ2/jq9hYaIytL2Dn2zjAmij4J5N8+c85OXN+N+JMKsv6MjIrq2vrG9nN3Nb2zu6euX/QkGEsKNRpyEPRcokEzgKoK6Y4tCIBxHc5NN3h1bTeHIGQLAxu1TgCxyf9gHmMEqWtrpmv4I5UROAq7sB9zEa4epfYp6UJrvxQ1yxYRWsmvAx2CgWUqtY1Pzu9kMY+BIpyImXbtiLlJEQoRjlMcp1YQkTokPShrTEgPkgnmd0ywcfa6WEvFPoFCs/c3xMJ8aUc+67u9IkayMXa1Pyv1o6Vd+kkLIhiBQGdL/JijlWIp8HgHhNAFR9rIFQw/VdMB0QQqnR8OR2CvXjyMjRKRfusWLo5L5SraRxZdITy6ATZ6AKV0TWqoTqi6AE9oRf0ajwaz8ab8T5vzRjpzCH6I+PjG/vPmHc=</latexit>

state over time ⇢[S0, S⌧ ] is the same whether evaluated from past to future or from future to past
<latexit sha1_base64="QZ7cQ1I8KccDPHr2kg1NaIPvJik="></latexit>

classical: TR
j!i Pr(St = j) = Ti!j Pr(S0 = i)

<latexit sha1_base64="U1ThM8hXu28daqp5+RR1SOl0+TA="></latexit>

classical: TR
j!i = Ti!j Pr(S0 = i) Pr(St = j)�1

<latexit sha1_base64="QVfSX9Aqq7DMqpCKgVr10zY0PQ8="></latexit>

TS0|St
(⇤R) ? (IS0 ⌦ ⇢t) = TSt|S0

(⇤) ? (⇢0 ⌦ ISt)
<latexit sha1_base64="Wy0Pu1gUzpgXvFaToK3ZXzeiQ60="></latexit>

Returns desired marginal probabilities
<latexit sha1_base64="n3IHAg53rCzJO0VKrEcJJBTkLmM=">AAACFnicbVA9SwNBEN3zM8avqKXNYhBsDHcqaBm0sYxiNJCEMLc3iYt7e8funBiO/Aob/4qNhSK2Yue/cRNTqPHBwOO9GYb3wlRJS77/6U1Nz8zOzRcWiotLyyurpbX1S5tkRmBdJCoxjRAsKqmxTpIUNlKDEIcKr8Kbk6F/dYvGykRfUD/Fdgw9LbtSADmpU9ptEd5Rfo6UGW15hFYajHgMpic1KJ6aJIRQKkkS7aBTKvsVfwQ+SYIxKbMxap3SRytKRBajJqHA2mbgp9TOwZAUCgfFVmYxBXEDPWw6qiFG285HsQZ82ykR7ybGjSY+Un9e5BBb249DtxkDXdu/3lD8z2tm1D1q51KnGaEW34+6meKU8GFHPHIdCFJ9R0AYF11wcQ0GBLkmi66E4G/kSXK5Vwn2K3tnB+Xq8biOAttkW2yHBeyQVdkpq7E6E+yePbJn9uI9eE/eq/f2vTrljW822C9471/hQ6Bx</latexit>

⇢[S0, St] ⌘ TSt|S0
(⇤) ? (⇢0 ⌦ ISt)

<latexit sha1_base64="F/fzKFMSzp8BCqSsBbpU0tFtrcY="></latexit>

TSt|S0
(⇤) ⌘

X

i,j

|iS0ihjS0 |⌦ ⇤(|jStihiSt |)
<latexit sha1_base64="/t3cBnn0xX8ICd13fLZyPIT3peo="></latexit>

TrS0 (⇢[S0, St]) = ⇢t
<latexit sha1_base64="C1JHgajLBj0EN7DBWeZDcwvWfgM=">AAACG3icbVDLSgNBEJz1GeMr6tHLYBAUJOxGQS9C0IvHSBIVsssyO+lNhsw+mOkVw5L/8OKvePGgiCfBg3/jJOagxoKGmqpupruCVAqNtv1pzczOzS8sFpaKyyura+uljc0rnWSKQ4snMlE3AdMgRQwtFCjhJlXAokDCddA/H/nXt6C0SOImDlLwItaNRSg4QyP5paqLcId5Uw39vOHbQ1dCiHuu6iVt8zxo+OhRV4luD/dP6Uj20S+V7Yo9Bp0mzoSUyQR1v/TudhKeRRAjl0zrtmOn6OVMoeAShkU305Ay3mddaBsaswi0l49vG9Jdo3RomChTMdKx+nMiZ5HWgygwnRHDnv7rjcT/vHaG4YmXizjNEGL+/VGYSYoJHQVFO0IBRzkwhHElzK6U95hiHE2cRROC8/fkaXJVrTiHlerlUbl2NomjQLbJDtkjDjkmNXJB6qRFOLknj+SZvFgP1pP1ar19t85Yk5kt8gvWxxeOLaET</latexit>

TrSt (⇢[S0, St]) = ⇢0
<latexit sha1_base64="qiwMH8ZPBRRPyE2DtGmCntXsjLU=">AAACG3icbZA9SwNBEIb3/IzxK2ppsxgEBQl3UdBGCNpYRpKokDuOvc1csmTvg905MRz5Hzb+FRsLRawEC/+Nm5hCjS8svDwzw+y8QSqFRtv+tGZm5+YXFgtLxeWV1bX10sbmlU4yxaHFE5mom4BpkCKGFgqUcJMqYFEg4Tron4/q17egtEjiJg5S8CLWjUUoOEOD/FLVRbjDvKmGft7wcehKCHHPVb2k3fDtA4M86irR7eH+KR1h3/ZLZbtij0WnjTMxZTJR3S+9u52EZxHEyCXTuu3YKXo5Uyi4hGHRzTSkjPdZF9rGxiwC7eXj24Z015AODRNlXox0TH9O5CzSehAFpjNi2NN/ayP4X62dYXji5SJOM4SYfy8KM0kxoaOgaEco4CgHxjCuhPkr5T2mGEcTZ9GE4Pw9edpcVSvOYaV6eVSunU3iKJBtskP2iEOOSY1ckDppEU7uySN5Ji/Wg/VkvVpv360z1mRmi/yS9fEFl72hEw==</latexit>

Tr
⇥
TSt|S0

(⇤)(⇢0 ⌦ ISt)
⇤
= ⇤(⇢0)

<latexit sha1_base64="UofcdFYDzcJ4F6qDxe0wAIDPbLs="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>



60

Petz Recovery Map

From conditional quantum state we can recover the reverse operation
TS0|St

(⇤R) = TSt|S0
(⇤) ? (⇢0 ⌦ ⇢�1

t )
<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

KR
m

<latexit sha1_base64="uah3+b8r59WOgj1mcQ13118EqlA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgh6LXgQvVdy20K4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/0NRxqgj1Scxj1Q6xppxJ6htmOG0nimIRctoKR9dTv/VElWaxfDDjhAYCDySLGMHGSv7t431P9MoVt+rOgJaJl5MK5Gj0yl/dfkxSQaUhHGvd8dzEBBlWhhFOJ6VuqmmCyQgPaMdSiQXVQTY7doJOrNJHUaxsSYNm6u+JDAutxyK0nQKboV70puJ/Xic10WWQMZmkhkoyXxSlHJkYTT9HfaYoMXxsCSaK2VsRGWKFibH5lGwI3uLLy6RZq3pn1drdeaV+lcdRhCM4hlPw4ALqcAMN8IEAg2d4hTdHOi/Ou/Mxby04+cwh/IHz+QN6VY53</latexit>

KR†

m
<latexit sha1_base64="SlAFYCRcvs4/L/i60D7Z2eK77eo=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVZIq6LLoRnBTxT6gTcNkMkmHzkzCzESooV/ixoUibv0Ud/6N0zYLbT1w4XDOvdx7T5AyqrTjfFsrq2vrG5ulrfL2zu5exd4/aKskk5i0cMIS2Q2QIowK0tJUM9JNJUE8YKQTjK6nfueRSEUT8aDHKfE4igWNKEbaSL5duR3k94N+iOKYyInPfbvq1JwZ4DJxC1IFBZq+/dUPE5xxIjRmSKme66Tay5HUFDMyKfczRVKERygmPUMF4kR5+ezwCTwxSgijRJoSGs7U3xM54kqNeWA6OdJDtehNxf+8XqajSy+nIs00EXi+KMoY1AmcpgBDKgnWbGwIwpKaWyEeIomwNlmVTQju4svLpF2vuWe1+t15tXFVxFECR+AYnAIXXIAGuAFN0AIYZOAZvII368l6sd6tj3nrilXMHII/sD5/AMLEkyg=</latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

Km
<latexit sha1_base64="K5FcVrmpxPC1K8nxen3xsXt3l5c=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoRfAS0TwgWcLsZDYZMo9lZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSjgz1ve/vZXVtfWNzcJWcXtnd2+/dHDYNCrVhDaI4kq3I2woZ5I2LLOcthNNsYg4bUWjm6nfeqLaMCUf7TihocADyWJGsHXSw11P9Eplv+LPgJZJkJMy5Kj3Sl/dviKpoNISjo3pBH5iwwxrywink2I3NTTBZIQHtOOoxIKaMJudOkGnTumjWGlX0qKZ+nsiw8KYsYhcp8B2aBa9qfif10ltfBVmTCappZLMF8UpR1ah6d+ozzQllo8dwUQzdysiQ6wxsS6dogshWHx5mTSrleC8Ur2/KNeu8zgKcAwncAYBXEINbqEODSAwgGd4hTePey/eu/cxb13x8pkj+APv8wcjYI2z</latexit>

K†
m

<latexit sha1_base64="vOyJ80VSVT7JAdetLpcE9DsdWx0=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj0InipYD8gjWWz2aRLN7thdyOU0p/hxYMiXv013vw3btsctPXBwOO9GWbmhRln2rjut7Oyura+sVnaKm/v7O7tVw4O21rmitAWkVyqbog15UzQlmGG026mKE5DTjvh8Gbqd56o0kyKBzPKaJDiRLCYEWys5N/108dehJOEqn6l6tbcGdAy8QpShQLNfuWrF0mSp1QYwrHWvudmJhhjZRjhdFLu5ZpmmAxxQn1LBU6pDsazkyfo1CoRiqWyJQyaqb8nxjjVepSGtjPFZqAXvan4n+fnJr4KxkxkuaGCzBfFOUdGoun/KGKKEsNHlmCimL0VkQFWmBibUtmG4C2+vEza9Zp3XqvfX1Qb10UcJTiGEzgDDy6hAbfQhBYQkPAMr/DmGOfFeXc+5q0rTjFzBH/gfP4AIRSRJw==</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

p
⇢0

<latexit sha1_base64="6U9JO9cQCZNx786xKf8PV+MSzxA=">AAAB9HicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FLx4r2A/oLiWbZtvQbLJNZgtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwkRwA6777RQ2Nre2d4q7pb39g8Oj8vFJy6hUU9akSijdCYlhgkvWBA6CdRLNSBwK1g5H93O/PWHacCWfYJqwICYDySNOCVgp8M1YQ+broeq5s1654lbdBfA68XJSQTkavfKX31c0jZkEKogxXc9NIMiIBk4Fm5X81LCE0BEZsK6lksTMBNni6Bm+sEofR0rbkoAX6u+JjMTGTOPQdsYEhmbVm4v/ed0Uotsg4zJJgUm6XBSlAoPC8wRwn2tGQUwtIVRzeyumQ6IJBZtTyYbgrb68Tlq1qndVrT1eV+p3eRxFdIbO0SXy0A2qowfUQE1E0Rg9o1f05kycF+fd+Vi2Fpx85hT9gfP5Ax6gklI=</latexit>

p
⇢0

<latexit sha1_base64="6U9JO9cQCZNx786xKf8PV+MSzxA=">AAAB9HicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FLx4r2A/oLiWbZtvQbLJNZgtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwkRwA6777RQ2Nre2d4q7pb39g8Oj8vFJy6hUU9akSijdCYlhgkvWBA6CdRLNSBwK1g5H93O/PWHacCWfYJqwICYDySNOCVgp8M1YQ+broeq5s1654lbdBfA68XJSQTkavfKX31c0jZkEKogxXc9NIMiIBk4Fm5X81LCE0BEZsK6lksTMBNni6Bm+sEofR0rbkoAX6u+JjMTGTOPQdsYEhmbVm4v/ed0Uotsg4zJJgUm6XBSlAoPC8wRwn2tGQUwtIVRzeyumQ6IJBZtTyYbgrb68Tlq1qndVrT1eV+p3eRxFdIbO0SXy0A2qowfUQE1E0Rg9o1f05kycF+fd+Vi2Fpx85hT9gfP5Ax6gklI=</latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

KR
m

<latexit sha1_base64="uah3+b8r59WOgj1mcQ13118EqlA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgh6LXgQvVdy20K4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/0NRxqgj1Scxj1Q6xppxJ6htmOG0nimIRctoKR9dTv/VElWaxfDDjhAYCDySLGMHGSv7t431P9MoVt+rOgJaJl5MK5Gj0yl/dfkxSQaUhHGvd8dzEBBlWhhFOJ6VuqmmCyQgPaMdSiQXVQTY7doJOrNJHUaxsSYNm6u+JDAutxyK0nQKboV70puJ/Xic10WWQMZmkhkoyXxSlHJkYTT9HfaYoMXxsCSaK2VsRGWKFibH5lGwI3uLLy6RZq3pn1drdeaV+lcdRhCM4hlPw4ALqcAMN8IEAg2d4hTdHOi/Ou/Mxby04+cwh/IHz+QN6VY53</latexit>

KR†

m
<latexit sha1_base64="SlAFYCRcvs4/L/i60D7Z2eK77eo=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVZIq6LLoRnBTxT6gTcNkMkmHzkzCzESooV/ixoUibv0Ud/6N0zYLbT1w4XDOvdx7T5AyqrTjfFsrq2vrG5ulrfL2zu5exd4/aKskk5i0cMIS2Q2QIowK0tJUM9JNJUE8YKQTjK6nfueRSEUT8aDHKfE4igWNKEbaSL5duR3k94N+iOKYyInPfbvq1JwZ4DJxC1IFBZq+/dUPE5xxIjRmSKme66Tay5HUFDMyKfczRVKERygmPUMF4kR5+ezwCTwxSgijRJoSGs7U3xM54kqNeWA6OdJDtehNxf+8XqajSy+nIs00EXi+KMoY1AmcpgBDKgnWbGwIwpKaWyEeIomwNlmVTQju4svLpF2vuWe1+t15tXFVxFECR+AYnAIXXIAGuAFN0AIYZOAZvII368l6sd6tj3nrilXMHII/sD5/AMLEkyg=</latexit>

q
⇢�1
t

<latexit sha1_base64="fHKCA6LVTHacBzCinqRSrOwKOMc=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBiyWpgh6LXjxWsB/QxLDZbtqlm03cnYgl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZAtv+Nkorq2vrG+XNytb2zu6euV/tqDiVhLZJzGPZC7CinAnaBgac9hJJcRRw2g3G11O/+0ilYrG4g0lCvQgPBQsZwaAl36y66kFC5spR7MN9durkuW/W7Lo9g7VMnILUUIGWb365g5ikERVAOFaq79gJeBmWwAinecVNFU0wGeMh7WsqcESVl81uz61jrQysMJa6BFgz9fdEhiOlJlGgOyMMI7XoTcX/vH4K4aWXMZGkQAWZLwpTbkFsTYOwBkxSAnyiCSaS6VstMsISE9BxVXQIzuLLy6TTqDtn9cbtea15VcRRRofoCJ0gB12gJrpBLdRGBD2hZ/SK3ozceDHejY95a8koZg7QHxifP2q3lK0=</latexit>

q
⇢�1
t

<latexit sha1_base64="fHKCA6LVTHacBzCinqRSrOwKOMc=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBiyWpgh6LXjxWsB/QxLDZbtqlm03cnYgl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZAtv+Nkorq2vrG+XNytb2zu6euV/tqDiVhLZJzGPZC7CinAnaBgac9hJJcRRw2g3G11O/+0ilYrG4g0lCvQgPBQsZwaAl36y66kFC5spR7MN9durkuW/W7Lo9g7VMnILUUIGWb365g5ikERVAOFaq79gJeBmWwAinecVNFU0wGeMh7WsqcESVl81uz61jrQysMJa6BFgz9fdEhiOlJlGgOyMMI7XoTcX/vH4K4aWXMZGkQAWZLwpTbkFsTYOwBkxSAnyiCSaS6VstMsISE9BxVXQIzuLLy6TTqDtn9cbtea15VcRRRofoCJ0gB12gJrpBLdRGBD2hZ/SK3ozceDHejY95a8koZg7QHxifP2q3lK0=</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

=
<latexit sha1_base64="MWbL6R2hZsQThSAdMNvF0orSXwY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP44bjMU=</latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

Km
<latexit sha1_base64="K5FcVrmpxPC1K8nxen3xsXt3l5c=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoRfAS0TwgWcLsZDYZMo9lZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSjgz1ve/vZXVtfWNzcJWcXtnd2+/dHDYNCrVhDaI4kq3I2woZ5I2LLOcthNNsYg4bUWjm6nfeqLaMCUf7TihocADyWJGsHXSw11P9Eplv+LPgJZJkJMy5Kj3Sl/dviKpoNISjo3pBH5iwwxrywink2I3NTTBZIQHtOOoxIKaMJudOkGnTumjWGlX0qKZ+nsiw8KYsYhcp8B2aBa9qfif10ltfBVmTCappZLMF8UpR1ah6d+ozzQllo8dwUQzdysiQ6wxsS6dogshWHx5mTSrleC8Ur2/KNeu8zgKcAwncAYBXEINbqEODSAwgGd4hTePey/eu/cxb13x8pkj+APv8wcjYI2z</latexit>

K†
m

<latexit sha1_base64="vOyJ80VSVT7JAdetLpcE9DsdWx0=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj0InipYD8gjWWz2aRLN7thdyOU0p/hxYMiXv013vw3btsctPXBwOO9GWbmhRln2rjut7Oyura+sVnaKm/v7O7tVw4O21rmitAWkVyqbog15UzQlmGG026mKE5DTjvh8Gbqd56o0kyKBzPKaJDiRLCYEWys5N/108dehJOEqn6l6tbcGdAy8QpShQLNfuWrF0mSp1QYwrHWvudmJhhjZRjhdFLu5ZpmmAxxQn1LBU6pDsazkyfo1CoRiqWyJQyaqb8nxjjVepSGtjPFZqAXvan4n+fnJr4KxkxkuaGCzBfFOUdGoun/KGKKEsNHlmCimL0VkQFWmBibUtmG4C2+vEza9Zp3XqvfX1Qb10UcJTiGEzgDDy6hAbfQhBYQkPAMr/DmGOfFeXc+5q0rTjFzBH/gfP4AIRSRJw==</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

p
⇢0

<latexit sha1_base64="6U9JO9cQCZNx786xKf8PV+MSzxA=">AAAB9HicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FLx4r2A/oLiWbZtvQbLJNZgtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwkRwA6777RQ2Nre2d4q7pb39g8Oj8vFJy6hUU9akSijdCYlhgkvWBA6CdRLNSBwK1g5H93O/PWHacCWfYJqwICYDySNOCVgp8M1YQ+broeq5s1654lbdBfA68XJSQTkavfKX31c0jZkEKogxXc9NIMiIBk4Fm5X81LCE0BEZsK6lksTMBNni6Bm+sEofR0rbkoAX6u+JjMTGTOPQdsYEhmbVm4v/ed0Uotsg4zJJgUm6XBSlAoPC8wRwn2tGQUwtIVRzeyumQ6IJBZtTyYbgrb68Tlq1qndVrT1eV+p3eRxFdIbO0SXy0A2qowfUQE1E0Rg9o1f05kycF+fd+Vi2Fpx85hT9gfP5Ax6gklI=</latexit>

p
⇢0

<latexit sha1_base64="6U9JO9cQCZNx786xKf8PV+MSzxA=">AAAB9HicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FLx4r2A/oLiWbZtvQbLJNZgtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwkRwA6777RQ2Nre2d4q7pb39g8Oj8vFJy6hUU9akSijdCYlhgkvWBA6CdRLNSBwK1g5H93O/PWHacCWfYJqwICYDySNOCVgp8M1YQ+broeq5s1654lbdBfA68XJSQTkavfKX31c0jZkEKogxXc9NIMiIBk4Fm5X81LCE0BEZsK6lksTMBNni6Bm+sEofR0rbkoAX6u+JjMTGTOPQdsYEhmbVm4v/ed0Uotsg4zJJgUm6XBSlAoPC8wRwn2tGQUwtIVRzeyumQ6IJBZtTyYbgrb68Tlq1qndVrT1eV+p3eRxFdIbO0SXy0A2qowfUQE1E0Rg9o1f05kycF+fd+Vi2Fpx85hT9gfP5Ax6gklI=</latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

KR
m

<latexit sha1_base64="uah3+b8r59WOgj1mcQ13118EqlA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgh6LXgQvVdy20K4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/0NRxqgj1Scxj1Q6xppxJ6htmOG0nimIRctoKR9dTv/VElWaxfDDjhAYCDySLGMHGSv7t431P9MoVt+rOgJaJl5MK5Gj0yl/dfkxSQaUhHGvd8dzEBBlWhhFOJ6VuqmmCyQgPaMdSiQXVQTY7doJOrNJHUaxsSYNm6u+JDAutxyK0nQKboV70puJ/Xic10WWQMZmkhkoyXxSlHJkYTT9HfaYoMXxsCSaK2VsRGWKFibH5lGwI3uLLy6RZq3pn1drdeaV+lcdRhCM4hlPw4ALqcAMN8IEAg2d4hTdHOi/Ou/Mxby04+cwh/IHz+QN6VY53</latexit>

KR†

m
<latexit sha1_base64="SlAFYCRcvs4/L/i60D7Z2eK77eo=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVZIq6LLoRnBTxT6gTcNkMkmHzkzCzESooV/ixoUibv0Ud/6N0zYLbT1w4XDOvdx7T5AyqrTjfFsrq2vrG5ulrfL2zu5exd4/aKskk5i0cMIS2Q2QIowK0tJUM9JNJUE8YKQTjK6nfueRSEUT8aDHKfE4igWNKEbaSL5duR3k94N+iOKYyInPfbvq1JwZ4DJxC1IFBZq+/dUPE5xxIjRmSKme66Tay5HUFDMyKfczRVKERygmPUMF4kR5+ezwCTwxSgijRJoSGs7U3xM54kqNeWA6OdJDtehNxf+8XqajSy+nIs00EXi+KMoY1AmcpgBDKgnWbGwIwpKaWyEeIomwNlmVTQju4svLpF2vuWe1+t15tXFVxFECR+AYnAIXXIAGuAFN0AIYZOAZvII368l6sd6tj3nrilXMHII/sD5/AMLEkyg=</latexit>

q
⇢�1
t

<latexit sha1_base64="fHKCA6LVTHacBzCinqRSrOwKOMc=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBiyWpgh6LXjxWsB/QxLDZbtqlm03cnYgl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZAtv+Nkorq2vrG+XNytb2zu6euV/tqDiVhLZJzGPZC7CinAnaBgac9hJJcRRw2g3G11O/+0ilYrG4g0lCvQgPBQsZwaAl36y66kFC5spR7MN9durkuW/W7Lo9g7VMnILUUIGWb365g5ikERVAOFaq79gJeBmWwAinecVNFU0wGeMh7WsqcESVl81uz61jrQysMJa6BFgz9fdEhiOlJlGgOyMMI7XoTcX/vH4K4aWXMZGkQAWZLwpTbkFsTYOwBkxSAnyiCSaS6VstMsISE9BxVXQIzuLLy6TTqDtn9cbtea15VcRRRofoCJ0gB12gJrpBLdRGBD2hZ/SK3ozceDHejY95a8koZg7QHxifP2q3lK0=</latexit>

q
⇢�1
t

<latexit sha1_base64="fHKCA6LVTHacBzCinqRSrOwKOMc=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBiyWpgh6LXjxWsB/QxLDZbtqlm03cnYgl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZAtv+Nkorq2vrG+XNytb2zu6euV/tqDiVhLZJzGPZC7CinAnaBgac9hJJcRRw2g3G11O/+0ilYrG4g0lCvQgPBQsZwaAl36y66kFC5spR7MN9durkuW/W7Lo9g7VMnILUUIGWb365g5ikERVAOFaq79gJeBmWwAinecVNFU0wGeMh7WsqcESVl81uz61jrQysMJa6BFgz9fdEhiOlJlGgOyMMI7XoTcX/vH4K4aWXMZGkQAWZLwpTbkFsTYOwBkxSAnyiCSaS6VstMsISE9BxVXQIzuLLy6TTqDtn9cbtea15VcRRRofoCJ0gB12gJrpBLdRGBD2hZ/SK3ozceDHejY95a8koZg7QHxifP2q3lK0=</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

=
<latexit sha1_base64="MWbL6R2hZsQThSAdMNvF0orSXwY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP44bjMU=</latexit>

KR
m =

q
⇢�1
t K†

m
p
⇢0

<latexit sha1_base64="iyw9b5xA0wlm2WkSWNUV6UVD9xc=">AAACHXicbVC7SgNBFJ31GeNr1dJmMAg2ht0Y0EYI2ghpopgHZJNldjJJhsw+nLkrhGV/xMZfsbFQxMJG/BsnjyImHhg4nHMud+7xIsEVWNaPsbS8srq2ntnIbm5t7+yae/s1FcaSsioNRSgbHlFM8IBVgYNgjUgy4nuC1b3B9civPzKpeBjcwzBiLZ/0At7llICWXLNYbt+5Pr7EjnqQkDiyH7rQTk7tNMXlttMhvR6TOjBjW6lr5qy8NQZeJPaU5NAUFdf8cjohjX0WABVEqaZtRdBKiAROBUuzTqxYROiA9FhT04D4TLWS8XUpPtZKB3dDqV8AeKzOTiTEV2roezrpE+ireW8k/uc1Y+hetBIeRDGwgE4WdWOBIcSjqnCHS0ZBDDUhVHL9V0z7RBIKutCsLsGeP3mR1Ap5+yxfuC3mSlfTOjLoEB2hE2Sjc1RCN6iCqoiiJ/SC3tC78Wy8Gh/G5yS6ZExnDtAfGN+/SJ2iEg==</latexit>



64

Petz Recovery Map

From conditional quantum state we can recover the reverse operation

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

Km
<latexit sha1_base64="K5FcVrmpxPC1K8nxen3xsXt3l5c=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd0o6DHoRfAS0TwgWcLsZDYZMo9lZlYISz7BiwdFvPpF3vwbJ8keNLGgoajqprsrSjgz1ve/vZXVtfWNzcJWcXtnd2+/dHDYNCrVhDaI4kq3I2woZ5I2LLOcthNNsYg4bUWjm6nfeqLaMCUf7TihocADyWJGsHXSw11P9Eplv+LPgJZJkJMy5Kj3Sl/dviKpoNISjo3pBH5iwwxrywink2I3NTTBZIQHtOOoxIKaMJudOkGnTumjWGlX0qKZ+nsiw8KYsYhcp8B2aBa9qfif10ltfBVmTCappZLMF8UpR1ah6d+ozzQllo8dwUQzdysiQ6wxsS6dogshWHx5mTSrleC8Ur2/KNeu8zgKcAwncAYBXEINbqEODSAwgGd4hTePey/eu/cxb13x8pkj+APv8wcjYI2z</latexit>

K†
m

<latexit sha1_base64="vOyJ80VSVT7JAdetLpcE9DsdWx0=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj0InipYD8gjWWz2aRLN7thdyOU0p/hxYMiXv013vw3btsctPXBwOO9GWbmhRln2rjut7Oyura+sVnaKm/v7O7tVw4O21rmitAWkVyqbog15UzQlmGG026mKE5DTjvh8Gbqd56o0kyKBzPKaJDiRLCYEWys5N/108dehJOEqn6l6tbcGdAy8QpShQLNfuWrF0mSp1QYwrHWvudmJhhjZRjhdFLu5ZpmmAxxQn1LBU6pDsazkyfo1CoRiqWyJQyaqb8nxjjVepSGtjPFZqAXvan4n+fnJr4KxkxkuaGCzBfFOUdGoun/KGKKEsNHlmCimL0VkQFWmBibUtmG4C2+vEza9Zp3XqvfX1Qb10UcJTiGEzgDDy6hAbfQhBYQkPAMr/DmGOfFeXc+5q0rTjFzBH/gfP4AIRSRJw==</latexit>

S0
<latexit sha1_base64="A1lbxvHAIz8d2MlbNycGTv3JURs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WjmSToR3QoecgZNVZqNPpuv1R2K+4cZJV4OSlDjnq/9NUbxCyNUBomqNZdz02Mn1FlOBM4LfZSjQllYzrErqWSRqj9bH7qlJxbZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMT3vgZl0lqULLFojAVxMRk9jcZcIXMiIkllClubyVsRBVlxqZTtCF4yy+vkla14l1Wqg9X5dptHkcBTuEMLsCDa6jBPdShCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gDTDY1+</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

p
⇢0

<latexit sha1_base64="6U9JO9cQCZNx786xKf8PV+MSzxA=">AAAB9HicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FLx4r2A/oLiWbZtvQbLJNZgtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwkRwA6777RQ2Nre2d4q7pb39g8Oj8vFJy6hUU9akSijdCYlhgkvWBA6CdRLNSBwK1g5H93O/PWHacCWfYJqwICYDySNOCVgp8M1YQ+broeq5s1654lbdBfA68XJSQTkavfKX31c0jZkEKogxXc9NIMiIBk4Fm5X81LCE0BEZsK6lksTMBNni6Bm+sEofR0rbkoAX6u+JjMTGTOPQdsYEhmbVm4v/ed0Uotsg4zJJgUm6XBSlAoPC8wRwn2tGQUwtIVRzeyumQ6IJBZtTyYbgrb68Tlq1qndVrT1eV+p3eRxFdIbO0SXy0A2qowfUQE1E0Rg9o1f05kycF+fd+Vi2Fpx85hT9gfP5Ax6gklI=</latexit>

p
⇢0

<latexit sha1_base64="6U9JO9cQCZNx786xKf8PV+MSzxA=">AAAB9HicbVBNSwMxEM3Wr1q/qh69BIvgqexWQY9FLx4r2A/oLiWbZtvQbLJNZgtl6e/w4kERr/4Yb/4b03YP2vpg4PHeDDPzwkRwA6777RQ2Nre2d4q7pb39g8Oj8vFJy6hUU9akSijdCYlhgkvWBA6CdRLNSBwK1g5H93O/PWHacCWfYJqwICYDySNOCVgp8M1YQ+broeq5s1654lbdBfA68XJSQTkavfKX31c0jZkEKogxXc9NIMiIBk4Fm5X81LCE0BEZsK6lksTMBNni6Bm+sEofR0rbkoAX6u+JjMTGTOPQdsYEhmbVm4v/ed0Uotsg4zJJgUm6XBSlAoPC8wRwn2tGQUwtIVRzeyumQ6IJBZtTyYbgrb68Tlq1qndVrT1eV+p3eRxFdIbO0SXy0A2qowfUQE1E0Rg9o1f05kycF+fd+Vi2Fpx85hT9gfP5Ax6gklI=</latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

KR
m

<latexit sha1_base64="uah3+b8r59WOgj1mcQ13118EqlA=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgh6LXgQvVdy20K4lm2bb0CS7JFmhLP0NXjwo4tUf5M1/Y9ruQVsfDDzem2FmXphwpo3rfjuFldW19Y3iZmlre2d3r7x/0NRxqgj1Scxj1Q6xppxJ6htmOG0nimIRctoKR9dTv/VElWaxfDDjhAYCDySLGMHGSv7t431P9MoVt+rOgJaJl5MK5Gj0yl/dfkxSQaUhHGvd8dzEBBlWhhFOJ6VuqmmCyQgPaMdSiQXVQTY7doJOrNJHUaxsSYNm6u+JDAutxyK0nQKboV70puJ/Xic10WWQMZmkhkoyXxSlHJkYTT9HfaYoMXxsCSaK2VsRGWKFibH5lGwI3uLLy6RZq3pn1drdeaV+lcdRhCM4hlPw4ALqcAMN8IEAg2d4hTdHOi/Ou/Mxby04+cwh/IHz+QN6VY53</latexit>

KR†

m
<latexit sha1_base64="SlAFYCRcvs4/L/i60D7Z2eK77eo=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVZIq6LLoRnBTxT6gTcNkMkmHzkzCzESooV/ixoUibv0Ud/6N0zYLbT1w4XDOvdx7T5AyqrTjfFsrq2vrG5ulrfL2zu5exd4/aKskk5i0cMIS2Q2QIowK0tJUM9JNJUE8YKQTjK6nfueRSEUT8aDHKfE4igWNKEbaSL5duR3k94N+iOKYyInPfbvq1JwZ4DJxC1IFBZq+/dUPE5xxIjRmSKme66Tay5HUFDMyKfczRVKERygmPUMF4kR5+ezwCTwxSgijRJoSGs7U3xM54kqNeWA6OdJDtehNxf+8XqajSy+nIs00EXi+KMoY1AmcpgBDKgnWbGwIwpKaWyEeIomwNlmVTQju4svLpF2vuWe1+t15tXFVxFECR+AYnAIXXIAGuAFN0AIYZOAZvII368l6sd6tj3nrilXMHII/sD5/AMLEkyg=</latexit>

q
⇢�1
t

<latexit sha1_base64="fHKCA6LVTHacBzCinqRSrOwKOMc=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBiyWpgh6LXjxWsB/QxLDZbtqlm03cnYgl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZAtv+Nkorq2vrG+XNytb2zu6euV/tqDiVhLZJzGPZC7CinAnaBgac9hJJcRRw2g3G11O/+0ilYrG4g0lCvQgPBQsZwaAl36y66kFC5spR7MN9durkuW/W7Lo9g7VMnILUUIGWb365g5ikERVAOFaq79gJeBmWwAinecVNFU0wGeMh7WsqcESVl81uz61jrQysMJa6BFgz9fdEhiOlJlGgOyMMI7XoTcX/vH4K4aWXMZGkQAWZLwpTbkFsTYOwBkxSAnyiCSaS6VstMsISE9BxVXQIzuLLy6TTqDtn9cbtea15VcRRRofoCJ0gB12gJrpBLdRGBD2hZ/SK3ozceDHejY95a8koZg7QHxifP2q3lK0=</latexit>

q
⇢�1
t

<latexit sha1_base64="fHKCA6LVTHacBzCinqRSrOwKOMc=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16CRbBiyWpgh6LXjxWsB/QxLDZbtqlm03cnYgl5K948aCIV/+IN/+N2zYHbX0w8Hhvhpl5QcKZAtv+Nkorq2vrG+XNytb2zu6euV/tqDiVhLZJzGPZC7CinAnaBgac9hJJcRRw2g3G11O/+0ilYrG4g0lCvQgPBQsZwaAl36y66kFC5spR7MN9durkuW/W7Lo9g7VMnILUUIGWb365g5ikERVAOFaq79gJeBmWwAinecVNFU0wGeMh7WsqcESVl81uz61jrQysMJa6BFgz9fdEhiOlJlGgOyMMI7XoTcX/vH4K4aWXMZGkQAWZLwpTbkFsTYOwBkxSAnyiCSaS6VstMsISE9BxVXQIzuLLy6TTqDtn9cbtea15VcRRRofoCJ0gB12gJrpBLdRGBD2hZ/SK3ozceDHejY95a8koZg7QHxifP2q3lK0=</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

St
<latexit sha1_base64="OMJU+sFH7Aw2/XPEHTXFocsVb2I=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rFS+wFtKJvtpl262YTdiVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJFIYdN1vZ219Y3Nru7BT3N3bPzgsHR23TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfju5nffuLaiFg94iThfkSHSoSCUbRSo9HHfqnsVtw5yCrxclKGHPV+6as3iFkacYVMUmO6npugn1GNgkk+LfZSwxPKxnTIu5YqGnHjZ/NTp+TcKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YY3viZUEmKXLHFojCVBGMy+5sMhOYM5cQSyrSwtxI2opoytOkUbQje8surpFWteJeV6sNVuXabx1GAUziDC/DgGmpwD3VoAoMhPMMrvDnSeXHenY9F65qTz5zAHzifPzosjcI=</latexit>

=
<latexit sha1_base64="MWbL6R2hZsQThSAdMNvF0orSXwY=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9C0IvHBMwDkiXMTnqTMbOzy8ysEEK+wIsHRbz6Sd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDfzW0+oNI/lgxkn6Ed0IHnIGTVWqt/0iiW37M5BVomXkRJkqPWKX91+zNIIpWGCat3x3MT4E6oMZwKnhW6qMaFsRAfYsVTSCLU/mR86JWdW6ZMwVrakIXP198SERlqPo8B2RtQM9bI3E//zOqkJr/0Jl0lqULLFojAVxMRk9jXpc4XMiLEllClubyVsSBVlxmZTsCF4yy+vkmal7F2UK/XLUvU2iyMPJ3AK5+DBFVThHmrQAAYIz/AKb86j8+K8Ox+L1pyTzRzDHzifP44bjMU=</latexit>

KR
m =

q
⇢�1
t K†

m
p
⇢0

<latexit sha1_base64="iyw9b5xA0wlm2WkSWNUV6UVD9xc=">AAACHXicbVC7SgNBFJ31GeNr1dJmMAg2ht0Y0EYI2ghpopgHZJNldjJJhsw+nLkrhGV/xMZfsbFQxMJG/BsnjyImHhg4nHMud+7xIsEVWNaPsbS8srq2ntnIbm5t7+yae/s1FcaSsioNRSgbHlFM8IBVgYNgjUgy4nuC1b3B9civPzKpeBjcwzBiLZ/0At7llICWXLNYbt+5Pr7EjnqQkDiyH7rQTk7tNMXlttMhvR6TOjBjW6lr5qy8NQZeJPaU5NAUFdf8cjohjX0WABVEqaZtRdBKiAROBUuzTqxYROiA9FhT04D4TLWS8XUpPtZKB3dDqV8AeKzOTiTEV2roezrpE+ireW8k/uc1Y+hetBIeRDGwgE4WdWOBIcSjqnCHS0ZBDDUhVHL9V0z7RBIKutCsLsGeP3mR1Ap5+yxfuC3mSlfTOjLoEB2hE2Sjc1RCN6iCqoiiJ/SC3tC78Wy8Gh/G5yS6ZExnDtAfGN+/SJ2iEg==</latexit>

⇤R(·) =
X

m

KR
m ·KR†

m
<latexit sha1_base64="TfqNzeE5o1YnJGK0zsR/HURa/kI=">AAACHXicbVDNSsNAGNzUv1r/oh69LBahXkpSC3oRil4EPdRiW6FJw2azbZfuJmF3I5TQF/Hiq3jxoIgHL+LbuE170NaBhWFmPr79xo8Zlcqyvo3c0vLK6lp+vbCxubW9Y+7utWSUCEyaOGKRuPeRJIyGpKmoYuQ+FgRxn5G2P7yc+O0HIiSNwjs1ionLUT+kPYqR0pJnVp0bHQ5Qt1FycBCpY3gOHZlwj8Nrj3cbMFMznjacAPX7RIw9s2iVrQxwkdgzUgQz1D3z0wkinHASKsyQlB3bipWbIqEoZmRccBJJYoSHqE86moaIE+mm2XVjeKSVAPYioV+oYKb+nkgRl3LEfZ3kSA3kvDcR//M6ieqduSkN40SREE8X9RIGVQQnVcGACoIVG2mCsKD6rxAPkEBY6UILugR7/uRF0qqU7ZNy5bZarF3M6siDA3AISsAGp6AGrkAdNAEGj+AZvII348l4Md6Nj2k0Z8xm9sEfGF8/mYqhBw==</latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation
$

<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2
t · ⇢�1/2

t )⇢1/20
<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation
$

<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2
t · ⇢�1/2

t )⇢1/20
<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation
$

<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2
t · ⇢�1/2

t )⇢1/20
<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>



68

Petz Recovery Map

From conditional quantum state we can recover the reverse operation
$

<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2
t · ⇢�1/2

t )⇢1/20
<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

= ⇢1/20 I⇢1/20 = ⇢0
<latexit sha1_base64="HWDyPHaOLSreioCwdrmJkcbF7Bs=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0Vw1SZV0I1QdKO7CvYBTQyT6aQdOsmEmYlQQj/Djb/ixoUibrvzb5y0EWzrgYHDOecy9x4/ZlQqy/o2Ciura+sbxc3S1vbO7p65f9CSPBGYNDFnXHR8JAmjEWkqqhjpxIKg0Gek7Q9vMr/9RISkPHpQo5i4IepHNKAYKS15ZvUKOmLAPesxtau1MXRCpAa+n96N5/XfmGeWrYo1BVwmdk7KIEfDMydOj+MkJJHCDEnZta1YuSkSimJGxiUnkSRGeIj6pKtphEIi3XR62BieaKUHAy70ixScqn8nUhRKOQp9ncz2loteJv7ndRMVXLopjeJEkQjPPgoSBhWHWUuwRwXBio00QVhQvSvEAyQQVrrLki7BXjx5mbRqFfusUrs/L9ev8zqK4Agcg1NggwtQB7egAZoAg2fwCt7Bh/FivBmfxtcsWjDymUMwB2PyA1hmnhY=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

= ⇢1/20 I⇢1/20 = ⇢0
<latexit sha1_base64="HWDyPHaOLSreioCwdrmJkcbF7Bs=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0Vw1SZV0I1QdKO7CvYBTQyT6aQdOsmEmYlQQj/Djb/ixoUibrvzb5y0EWzrgYHDOecy9x4/ZlQqy/o2Ciura+sbxc3S1vbO7p65f9CSPBGYNDFnXHR8JAmjEWkqqhjpxIKg0Gek7Q9vMr/9RISkPHpQo5i4IepHNKAYKS15ZvUKOmLAPesxtau1MXRCpAa+n96N5/XfmGeWrYo1BVwmdk7KIEfDMydOj+MkJJHCDEnZta1YuSkSimJGxiUnkSRGeIj6pKtphEIi3XR62BieaKUHAy70ixScqn8nUhRKOQp9ncz2loteJv7ndRMVXLopjeJEkQjPPgoSBhWHWUuwRwXBio00QVhQvSvEAyQQVrrLki7BXjx5mbRqFfusUrs/L9ev8zqK4Agcg1NggwtQB7egAZoAg2fwCt7Bh/FivBmfxtcsWjDymUMwB2PyA1hmnhY=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

2) Unitaries invert let ⇤(·) = U · U †
<latexit sha1_base64="tAgjgCY04+jQr9GVG6QqZ4BRR1w=">AAACGHicbVC7SgNBFJ31GeMramkzGITYxN0oaCMEbSwsFFwNZNcwO3uzDpl9MHNXDEs+w8ZfsbFQxNbOv3HyKHwdGDiccw937gkyKTTa9qc1NT0zOzdfWigvLi2vrFbW1q90misOLk9lqloB0yBFAi4KlNDKFLA4kHAd9E6G/vUdKC3S5BL7GfgxixLRFZyhkTqVXQ/hHgsJSAfUOzPBkNWox8MUd+gRdceUujdeyKIIVKdStev2CPQvcSakSiY471Q+vDDleQwJcsm0bjt2hn7BFAouYVD2cg0Z4z0WQdvQhMWg/WJ02IBuGyWk3VSZlyAdqd8TBYu17seBmYwZ3urf3lD8z2vn2D30C5FkOULCx4u6uaSY0mFLNBQKOMq+IYwrYf5K+S1TjKPpsmxKcH6f/JdcNerOXr1xsV9tHk/qKJFNskVqxCEHpElOyTlxCScP5Im8kFfr0Xq23qz38eiUNclskB+wPr4AeySeyA==</latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

= ⇢1/20 I⇢1/20 = ⇢0
<latexit sha1_base64="HWDyPHaOLSreioCwdrmJkcbF7Bs=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0Vw1SZV0I1QdKO7CvYBTQyT6aQdOsmEmYlQQj/Djb/ixoUibrvzb5y0EWzrgYHDOecy9x4/ZlQqy/o2Ciura+sbxc3S1vbO7p65f9CSPBGYNDFnXHR8JAmjEWkqqhjpxIKg0Gek7Q9vMr/9RISkPHpQo5i4IepHNKAYKS15ZvUKOmLAPesxtau1MXRCpAa+n96N5/XfmGeWrYo1BVwmdk7KIEfDMydOj+MkJJHCDEnZta1YuSkSimJGxiUnkSRGeIj6pKtphEIi3XR62BieaKUHAy70ixScqn8nUhRKOQp9ncz2loteJv7ndRMVXLopjeJEkQjPPgoSBhWHWUuwRwXBio00QVhQvSvEAyQQVrrLki7BXjx5mbRqFfusUrs/L9ev8zqK4Agcg1NggwtQB7egAZoAg2fwCt7Bh/FivBmfxtcsWjDymUMwB2PyA1hmnhY=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

2) Unitaries invert let ⇤(·) = U · U †
<latexit sha1_base64="tAgjgCY04+jQr9GVG6QqZ4BRR1w=">AAACGHicbVC7SgNBFJ31GeMramkzGITYxN0oaCMEbSwsFFwNZNcwO3uzDpl9MHNXDEs+w8ZfsbFQxNbOv3HyKHwdGDiccw937gkyKTTa9qc1NT0zOzdfWigvLi2vrFbW1q90misOLk9lqloB0yBFAi4KlNDKFLA4kHAd9E6G/vUdKC3S5BL7GfgxixLRFZyhkTqVXQ/hHgsJSAfUOzPBkNWox8MUd+gRdceUujdeyKIIVKdStev2CPQvcSakSiY471Q+vDDleQwJcsm0bjt2hn7BFAouYVD2cg0Z4z0WQdvQhMWg/WJ02IBuGyWk3VSZlyAdqd8TBYu17seBmYwZ3urf3lD8z2vn2D30C5FkOULCx4u6uaSY0mFLNBQKOMq+IYwrYf5K+S1TjKPpsmxKcH6f/JdcNerOXr1xsV9tHk/qKJFNskVqxCEHpElOyTlxCScP5Im8kFfr0Xq23qz38eiUNclskB+wPr4AeySeyA==</latexit>

⇤R(·) = ⇢0U
†(U⇢�1/2

0 U†) · (U⇢�1/2
0 U†)U⇢0

<latexit sha1_base64="QLo6i/4BonFT5dW/+GGQ71dmTSI="></latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

= ⇢1/20 I⇢1/20 = ⇢0
<latexit sha1_base64="HWDyPHaOLSreioCwdrmJkcbF7Bs=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0Vw1SZV0I1QdKO7CvYBTQyT6aQdOsmEmYlQQj/Djb/ixoUibrvzb5y0EWzrgYHDOecy9x4/ZlQqy/o2Ciura+sbxc3S1vbO7p65f9CSPBGYNDFnXHR8JAmjEWkqqhjpxIKg0Gek7Q9vMr/9RISkPHpQo5i4IepHNKAYKS15ZvUKOmLAPesxtau1MXRCpAa+n96N5/XfmGeWrYo1BVwmdk7KIEfDMydOj+MkJJHCDEnZta1YuSkSimJGxiUnkSRGeIj6pKtphEIi3XR62BieaKUHAy70ixScqn8nUhRKOQp9ncz2loteJv7ndRMVXLopjeJEkQjPPgoSBhWHWUuwRwXBio00QVhQvSvEAyQQVrrLki7BXjx5mbRqFfusUrs/L9ev8zqK4Agcg1NggwtQB7egAZoAg2fwCt7Bh/FivBmfxtcsWjDymUMwB2PyA1hmnhY=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

2) Unitaries invert let ⇤(·) = U · U †
<latexit sha1_base64="tAgjgCY04+jQr9GVG6QqZ4BRR1w=">AAACGHicbVC7SgNBFJ31GeMramkzGITYxN0oaCMEbSwsFFwNZNcwO3uzDpl9MHNXDEs+w8ZfsbFQxNbOv3HyKHwdGDiccw937gkyKTTa9qc1NT0zOzdfWigvLi2vrFbW1q90misOLk9lqloB0yBFAi4KlNDKFLA4kHAd9E6G/vUdKC3S5BL7GfgxixLRFZyhkTqVXQ/hHgsJSAfUOzPBkNWox8MUd+gRdceUujdeyKIIVKdStev2CPQvcSakSiY471Q+vDDleQwJcsm0bjt2hn7BFAouYVD2cg0Z4z0WQdvQhMWg/WJ02IBuGyWk3VSZlyAdqd8TBYu17seBmYwZ3urf3lD8z2vn2D30C5FkOULCx4u6uaSY0mFLNBQKOMq+IYwrYf5K+S1TjKPpsmxKcH6f/JdcNerOXr1xsV9tHk/qKJFNskVqxCEHpElOyTlxCScP5Im8kFfr0Xq23qz38eiUNclskB+wPr4AeySeyA==</latexit>

⇤R(·) = ⇢0U
†(U⇢�1/2

0 U†) · (U⇢�1/2
0 U†)U⇢0

<latexit sha1_base64="QLo6i/4BonFT5dW/+GGQ71dmTSI="></latexit>

= ⇢0⇢
�1/2
0 U † · U⇢�1/2

0 ⇢0
<latexit sha1_base64="FKhQ6rxOqRREWNbHbLDAVmJVZwY=">AAACJnicbVBPS8MwHE3nvzn/VT16CQ7Bi7Odgl4GQy8eJ9htsHYlTbMtLG1Kkgqj7NN48at48TAR8eZHMdt6cJsPQh7vvR/J7wUJo1JZ1rdRWFvf2Nwqbpd2dvf2D8zDo6bkqcDEwZxx0Q6QJIzGxFFUMdJOBEFRwEgrGN5P/dYzEZLy+EmNEuJFqB/THsVIack3a7AGXTHgvpVf3ezCvqyOna4bon6fCOjikCsInQU7D/tm2apYM8BVYuekDHI0fHPihhynEYkVZkjKjm0lysuQUBQzMi65qSQJwkPUJx1NYxQR6WWzNcfwTCsh7HGhT6zgTP07kaFIylEU6GSE1EAue1PxP6+Tqt6tl9E4SRWJ8fyhXsqg4nDaGQypIFixkSYIC6r/CvEACYSVbrakS7CXV14lzWrFvqpUH6/L9bu8jiI4AafgHNjgBtTBA2gAB2DwAt7ABHwYr8a78Wl8zaMFI585Bgswfn4B486i/A==</latexit>



75

Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

= ⇢1/20 I⇢1/20 = ⇢0
<latexit sha1_base64="HWDyPHaOLSreioCwdrmJkcbF7Bs=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0Vw1SZV0I1QdKO7CvYBTQyT6aQdOsmEmYlQQj/Djb/ixoUibrvzb5y0EWzrgYHDOecy9x4/ZlQqy/o2Ciura+sbxc3S1vbO7p65f9CSPBGYNDFnXHR8JAmjEWkqqhjpxIKg0Gek7Q9vMr/9RISkPHpQo5i4IepHNKAYKS15ZvUKOmLAPesxtau1MXRCpAa+n96N5/XfmGeWrYo1BVwmdk7KIEfDMydOj+MkJJHCDEnZta1YuSkSimJGxiUnkSRGeIj6pKtphEIi3XR62BieaKUHAy70ixScqn8nUhRKOQp9ncz2loteJv7ndRMVXLopjeJEkQjPPgoSBhWHWUuwRwXBio00QVhQvSvEAyQQVrrLki7BXjx5mbRqFfusUrs/L9ev8zqK4Agcg1NggwtQB7egAZoAg2fwCt7Bh/FivBmfxtcsWjDymUMwB2PyA1hmnhY=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

2) Unitaries invert let ⇤(·) = U · U †
<latexit sha1_base64="tAgjgCY04+jQr9GVG6QqZ4BRR1w=">AAACGHicbVC7SgNBFJ31GeMramkzGITYxN0oaCMEbSwsFFwNZNcwO3uzDpl9MHNXDEs+w8ZfsbFQxNbOv3HyKHwdGDiccw937gkyKTTa9qc1NT0zOzdfWigvLi2vrFbW1q90misOLk9lqloB0yBFAi4KlNDKFLA4kHAd9E6G/vUdKC3S5BL7GfgxixLRFZyhkTqVXQ/hHgsJSAfUOzPBkNWox8MUd+gRdceUujdeyKIIVKdStev2CPQvcSakSiY471Q+vDDleQwJcsm0bjt2hn7BFAouYVD2cg0Z4z0WQdvQhMWg/WJ02IBuGyWk3VSZlyAdqd8TBYu17seBmYwZ3urf3lD8z2vn2D30C5FkOULCx4u6uaSY0mFLNBQKOMq+IYwrYf5K+S1TjKPpsmxKcH6f/JdcNerOXr1xsV9tHk/qKJFNskVqxCEHpElOyTlxCScP5Im8kFfr0Xq23qz38eiUNclskB+wPr4AeySeyA==</latexit>

⇤R(·) = ⇢0U
†(U⇢�1/2

0 U†) · (U⇢�1/2
0 U†)U⇢0

<latexit sha1_base64="QLo6i/4BonFT5dW/+GGQ71dmTSI="></latexit>

= ⇢0⇢
�1/2
0 U † · U⇢�1/2

0 ⇢0
<latexit sha1_base64="FKhQ6rxOqRREWNbHbLDAVmJVZwY=">AAACJnicbVBPS8MwHE3nvzn/VT16CQ7Bi7Odgl4GQy8eJ9htsHYlTbMtLG1Kkgqj7NN48at48TAR8eZHMdt6cJsPQh7vvR/J7wUJo1JZ1rdRWFvf2Nwqbpd2dvf2D8zDo6bkqcDEwZxx0Q6QJIzGxFFUMdJOBEFRwEgrGN5P/dYzEZLy+EmNEuJFqB/THsVIack3a7AGXTHgvpVf3ezCvqyOna4bon6fCOjikCsInQU7D/tm2apYM8BVYuekDHI0fHPihhynEYkVZkjKjm0lysuQUBQzMi65qSQJwkPUJx1NYxQR6WWzNcfwTCsh7HGhT6zgTP07kaFIylEU6GSE1EAue1PxP6+Tqt6tl9E4SRWJ8fyhXsqg4nDaGQypIFixkSYIC6r/CvEACYSVbrakS7CXV14lzWrFvqpUH6/L9bu8jiI4AafgHNjgBtTBA2gAB2DwAt7ABHwYr8a78Wl8zaMFI585Bgswfn4B486i/A==</latexit>

= U † · U
<latexit sha1_base64="ZAnBdBtLOJIA2wcgMtreiv6xdBk=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FSSKuhFKHrxWMG0hSaWzWaTLt3sht2NUGoP/hUvHhTx6t/w5r9x2+agrQ8GHu/NMDMvzBhV2nG+rdLS8srqWnm9srG5tb1j7+61lMglJh4WTMhOiBRhlBNPU81IJ5MEpSEj7XBwPfHbD0QqKvidHmYkSFHCaUwx0kbq2QfwEnr3foSShEjo40hoCD3Ys6tOzZkCLhK3IFVQoNmzv/xI4DwlXGOGlOq6TqaDEZKaYkbGFT9XJEN4gBLSNZSjlKhgNL1/DI+NEsFYSFNcw6n6e2KEUqWGaWg6U6T7at6biP953VzHF8GI8izXhOPZojhnUAs4CQNGVBKs2dAQhCU1t0LcRxJhbSKrmBDc+ZcXSatec09r9duzauOqiKMMDsEROAEuOAcNcAOawAMYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AE/glFw=</latexit>

= UR · UR†
<latexit sha1_base64="W9Tap23oJ0YuiWMZ3bYPYGou0q8=">AAACAXicbZDNSsNAFIUn9a/Wv6gbwc1gEVyVpAq6EYpuXNZi2kITy2QySYdOJmFmIpRQN76KGxeKuPUt3Pk2TtsstPXAwMe593LnHj9lVCrL+jZKS8srq2vl9crG5tb2jrm715ZJJjBxcMIS0fWRJIxy4iiqGOmmgqDYZ6TjD68n9c4DEZIm/E6NUuLFKOI0pBgpbfXNg0vo3Legi4NEacpbboCiiIhx36xaNWsquAh2AVVQqNk3v9wgwVlMuMIMSdmzrVR5ORKKYkbGFTeTJEV4iCLS08hRTKSXTy8Yw2PtBDBMhH5cwan7eyJHsZSj2NedMVIDOV+bmP/VepkKL7yc8jRThOPZojBjUCVwEgcMqCBYsZEGhAXVf4V4gATCSodW0SHY8ycvQrtes09r9duzauOqiKMMDsEROAE2OAcNcAOawAEYPIJn8ArejCfjxXg3PmatJaOY2Qd/ZHz+ABeYlgo=</latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

= ⇢1/20 I⇢1/20 = ⇢0
<latexit sha1_base64="HWDyPHaOLSreioCwdrmJkcbF7Bs=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0Vw1SZV0I1QdKO7CvYBTQyT6aQdOsmEmYlQQj/Djb/ixoUibrvzb5y0EWzrgYHDOecy9x4/ZlQqy/o2Ciura+sbxc3S1vbO7p65f9CSPBGYNDFnXHR8JAmjEWkqqhjpxIKg0Gek7Q9vMr/9RISkPHpQo5i4IepHNKAYKS15ZvUKOmLAPesxtau1MXRCpAa+n96N5/XfmGeWrYo1BVwmdk7KIEfDMydOj+MkJJHCDEnZta1YuSkSimJGxiUnkSRGeIj6pKtphEIi3XR62BieaKUHAy70ixScqn8nUhRKOQp9ncz2loteJv7ndRMVXLopjeJEkQjPPgoSBhWHWUuwRwXBio00QVhQvSvEAyQQVrrLki7BXjx5mbRqFfusUrs/L9ev8zqK4Agcg1NggwtQB7egAZoAg2fwCt7Bh/FivBmfxtcsWjDymUMwB2PyA1hmnhY=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

2) Unitaries invert let ⇤(·) = U · U †
<latexit sha1_base64="tAgjgCY04+jQr9GVG6QqZ4BRR1w=">AAACGHicbVC7SgNBFJ31GeMramkzGITYxN0oaCMEbSwsFFwNZNcwO3uzDpl9MHNXDEs+w8ZfsbFQxNbOv3HyKHwdGDiccw937gkyKTTa9qc1NT0zOzdfWigvLi2vrFbW1q90misOLk9lqloB0yBFAi4KlNDKFLA4kHAd9E6G/vUdKC3S5BL7GfgxixLRFZyhkTqVXQ/hHgsJSAfUOzPBkNWox8MUd+gRdceUujdeyKIIVKdStev2CPQvcSakSiY471Q+vDDleQwJcsm0bjt2hn7BFAouYVD2cg0Z4z0WQdvQhMWg/WJ02IBuGyWk3VSZlyAdqd8TBYu17seBmYwZ3urf3lD8z2vn2D30C5FkOULCx4u6uaSY0mFLNBQKOMq+IYwrYf5K+S1TjKPpsmxKcH6f/JdcNerOXr1xsV9tHk/qKJFNskVqxCEHpElOyTlxCScP5Im8kFfr0Xq23qz38eiUNclskB+wPr4AeySeyA==</latexit>

⇤R(·) = ⇢0U
†(U⇢�1/2

0 U†) · (U⇢�1/2
0 U†)U⇢0

<latexit sha1_base64="QLo6i/4BonFT5dW/+GGQ71dmTSI="></latexit>

= ⇢0⇢
�1/2
0 U † · U⇢�1/2

0 ⇢0
<latexit sha1_base64="FKhQ6rxOqRREWNbHbLDAVmJVZwY=">AAACJnicbVBPS8MwHE3nvzn/VT16CQ7Bi7Odgl4GQy8eJ9htsHYlTbMtLG1Kkgqj7NN48at48TAR8eZHMdt6cJsPQh7vvR/J7wUJo1JZ1rdRWFvf2Nwqbpd2dvf2D8zDo6bkqcDEwZxx0Q6QJIzGxFFUMdJOBEFRwEgrGN5P/dYzEZLy+EmNEuJFqB/THsVIack3a7AGXTHgvpVf3ezCvqyOna4bon6fCOjikCsInQU7D/tm2apYM8BVYuekDHI0fHPihhynEYkVZkjKjm0lysuQUBQzMi65qSQJwkPUJx1NYxQR6WWzNcfwTCsh7HGhT6zgTP07kaFIylEU6GSE1EAue1PxP6+Tqt6tl9E4SRWJ8fyhXsqg4nDaGQypIFixkSYIC6r/CvEACYSVbrakS7CXV14lzWrFvqpUH6/L9bu8jiI4AafgHNjgBtTBA2gAB2DwAt7ABHwYr8a78Wl8zaMFI585Bgswfn4B486i/A==</latexit>

= U † · U
<latexit sha1_base64="ZAnBdBtLOJIA2wcgMtreiv6xdBk=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FSSKuhFKHrxWMG0hSaWzWaTLt3sht2NUGoP/hUvHhTx6t/w5r9x2+agrQ8GHu/NMDMvzBhV2nG+rdLS8srqWnm9srG5tb1j7+61lMglJh4WTMhOiBRhlBNPU81IJ5MEpSEj7XBwPfHbD0QqKvidHmYkSFHCaUwx0kbq2QfwEnr3foSShEjo40hoCD3Ys6tOzZkCLhK3IFVQoNmzv/xI4DwlXGOGlOq6TqaDEZKaYkbGFT9XJEN4gBLSNZSjlKhgNL1/DI+NEsFYSFNcw6n6e2KEUqWGaWg6U6T7at6biP953VzHF8GI8izXhOPZojhnUAs4CQNGVBKs2dAQhCU1t0LcRxJhbSKrmBDc+ZcXSatec09r9duzauOqiKMMDsEROAEuOAcNcAOawAMYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AE/glFw=</latexit>

= UR · UR†
<latexit sha1_base64="W9Tap23oJ0YuiWMZ3bYPYGou0q8=">AAACAXicbZDNSsNAFIUn9a/Wv6gbwc1gEVyVpAq6EYpuXNZi2kITy2QySYdOJmFmIpRQN76KGxeKuPUt3Pk2TtsstPXAwMe593LnHj9lVCrL+jZKS8srq2vl9crG5tb2jrm715ZJJjBxcMIS0fWRJIxy4iiqGOmmgqDYZ6TjD68n9c4DEZIm/E6NUuLFKOI0pBgpbfXNg0vo3Legi4NEacpbboCiiIhx36xaNWsquAh2AVVQqNk3v9wgwVlMuMIMSdmzrVR5ORKKYkbGFTeTJEV4iCLS08hRTKSXTy8Yw2PtBDBMhH5cwan7eyJHsZSj2NedMVIDOV+bmP/VepkKL7yc8jRThOPZojBjUCVwEgcMqCBYsZEGhAXVf4V4gATCSodW0SHY8ycvQrtes09r9duzauOqiKMMDsEROAE2OAcNcAOawAEYPIJn8ArejCfjxXg3PmatJaOY2Qd/ZHz+ABeYlgo=</latexit>

3) Classical Bayes rule ⇤(·) =
X

i,j

Ti!j |jihi| · |iihj|
<latexit sha1_base64="oqLKFYCZo0a1FR9fzjCYTGrHV7w="></latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

= ⇢1/20 I⇢1/20 = ⇢0
<latexit sha1_base64="HWDyPHaOLSreioCwdrmJkcbF7Bs=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0Vw1SZV0I1QdKO7CvYBTQyT6aQdOsmEmYlQQj/Djb/ixoUibrvzb5y0EWzrgYHDOecy9x4/ZlQqy/o2Ciura+sbxc3S1vbO7p65f9CSPBGYNDFnXHR8JAmjEWkqqhjpxIKg0Gek7Q9vMr/9RISkPHpQo5i4IepHNKAYKS15ZvUKOmLAPesxtau1MXRCpAa+n96N5/XfmGeWrYo1BVwmdk7KIEfDMydOj+MkJJHCDEnZta1YuSkSimJGxiUnkSRGeIj6pKtphEIi3XR62BieaKUHAy70ixScqn8nUhRKOQp9ncz2loteJv7ndRMVXLopjeJEkQjPPgoSBhWHWUuwRwXBio00QVhQvSvEAyQQVrrLki7BXjx5mbRqFfusUrs/L9ev8zqK4Agcg1NggwtQB7egAZoAg2fwCt7Bh/FivBmfxtcsWjDymUMwB2PyA1hmnhY=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

2) Unitaries invert let ⇤(·) = U · U †
<latexit sha1_base64="tAgjgCY04+jQr9GVG6QqZ4BRR1w=">AAACGHicbVC7SgNBFJ31GeMramkzGITYxN0oaCMEbSwsFFwNZNcwO3uzDpl9MHNXDEs+w8ZfsbFQxNbOv3HyKHwdGDiccw937gkyKTTa9qc1NT0zOzdfWigvLi2vrFbW1q90misOLk9lqloB0yBFAi4KlNDKFLA4kHAd9E6G/vUdKC3S5BL7GfgxixLRFZyhkTqVXQ/hHgsJSAfUOzPBkNWox8MUd+gRdceUujdeyKIIVKdStev2CPQvcSakSiY471Q+vDDleQwJcsm0bjt2hn7BFAouYVD2cg0Z4z0WQdvQhMWg/WJ02IBuGyWk3VSZlyAdqd8TBYu17seBmYwZ3urf3lD8z2vn2D30C5FkOULCx4u6uaSY0mFLNBQKOMq+IYwrYf5K+S1TjKPpsmxKcH6f/JdcNerOXr1xsV9tHk/qKJFNskVqxCEHpElOyTlxCScP5Im8kFfr0Xq23qz38eiUNclskB+wPr4AeySeyA==</latexit>

⇤R(·) = ⇢0U
†(U⇢�1/2

0 U†) · (U⇢�1/2
0 U†)U⇢0

<latexit sha1_base64="QLo6i/4BonFT5dW/+GGQ71dmTSI="></latexit>

= ⇢0⇢
�1/2
0 U † · U⇢�1/2

0 ⇢0
<latexit sha1_base64="FKhQ6rxOqRREWNbHbLDAVmJVZwY=">AAACJnicbVBPS8MwHE3nvzn/VT16CQ7Bi7Odgl4GQy8eJ9htsHYlTbMtLG1Kkgqj7NN48at48TAR8eZHMdt6cJsPQh7vvR/J7wUJo1JZ1rdRWFvf2Nwqbpd2dvf2D8zDo6bkqcDEwZxx0Q6QJIzGxFFUMdJOBEFRwEgrGN5P/dYzEZLy+EmNEuJFqB/THsVIack3a7AGXTHgvpVf3ezCvqyOna4bon6fCOjikCsInQU7D/tm2apYM8BVYuekDHI0fHPihhynEYkVZkjKjm0lysuQUBQzMi65qSQJwkPUJx1NYxQR6WWzNcfwTCsh7HGhT6zgTP07kaFIylEU6GSE1EAue1PxP6+Tqt6tl9E4SRWJ8fyhXsqg4nDaGQypIFixkSYIC6r/CvEACYSVbrakS7CXV14lzWrFvqpUH6/L9bu8jiI4AafgHNjgBtTBA2gAB2DwAt7ABHwYr8a78Wl8zaMFI585Bgswfn4B486i/A==</latexit>

= U † · U
<latexit sha1_base64="ZAnBdBtLOJIA2wcgMtreiv6xdBk=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FSSKuhFKHrxWMG0hSaWzWaTLt3sht2NUGoP/hUvHhTx6t/w5r9x2+agrQ8GHu/NMDMvzBhV2nG+rdLS8srqWnm9srG5tb1j7+61lMglJh4WTMhOiBRhlBNPU81IJ5MEpSEj7XBwPfHbD0QqKvidHmYkSFHCaUwx0kbq2QfwEnr3foSShEjo40hoCD3Ys6tOzZkCLhK3IFVQoNmzv/xI4DwlXGOGlOq6TqaDEZKaYkbGFT9XJEN4gBLSNZSjlKhgNL1/DI+NEsFYSFNcw6n6e2KEUqWGaWg6U6T7at6biP953VzHF8GI8izXhOPZojhnUAs4CQNGVBKs2dAQhCU1t0LcRxJhbSKrmBDc+ZcXSatec09r9duzauOqiKMMDsEROAEuOAcNcAOawAMYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AE/glFw=</latexit>

= UR · UR†
<latexit sha1_base64="W9Tap23oJ0YuiWMZ3bYPYGou0q8=">AAACAXicbZDNSsNAFIUn9a/Wv6gbwc1gEVyVpAq6EYpuXNZi2kITy2QySYdOJmFmIpRQN76KGxeKuPUt3Pk2TtsstPXAwMe593LnHj9lVCrL+jZKS8srq2vl9crG5tb2jrm715ZJJjBxcMIS0fWRJIxy4iiqGOmmgqDYZ6TjD68n9c4DEZIm/E6NUuLFKOI0pBgpbfXNg0vo3Legi4NEacpbboCiiIhx36xaNWsquAh2AVVQqNk3v9wgwVlMuMIMSdmzrVR5ORKKYkbGFTeTJEV4iCLS08hRTKSXTy8Yw2PtBDBMhH5cwan7eyJHsZSj2NedMVIDOV+bmP/VepkKL7yc8jRThOPZojBjUCVwEgcMqCBYsZEGhAXVf4V4gATCSodW0SHY8ycvQrtes09r9duzauOqiKMMDsEROAE2OAcNcAOawAEYPIJn8ArejCfjxXg3PmatJaOY2Qd/ZHz+ABeYlgo=</latexit>

3) Classical Bayes rule ⇤(·) =
X

i,j

Ti!j |jihi| · |iihj|
<latexit sha1_base64="oqLKFYCZo0a1FR9fzjCYTGrHV7w="></latexit>

initial and final states in classical basis: ⇢nt |ii = |iiPr(St = i)n
<latexit sha1_base64="9oNTITrZouGEqZ8tOcmjSmeuez4="></latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

= ⇢1/20 I⇢1/20 = ⇢0
<latexit sha1_base64="HWDyPHaOLSreioCwdrmJkcbF7Bs=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0Vw1SZV0I1QdKO7CvYBTQyT6aQdOsmEmYlQQj/Djb/ixoUibrvzb5y0EWzrgYHDOecy9x4/ZlQqy/o2Ciura+sbxc3S1vbO7p65f9CSPBGYNDFnXHR8JAmjEWkqqhjpxIKg0Gek7Q9vMr/9RISkPHpQo5i4IepHNKAYKS15ZvUKOmLAPesxtau1MXRCpAa+n96N5/XfmGeWrYo1BVwmdk7KIEfDMydOj+MkJJHCDEnZta1YuSkSimJGxiUnkSRGeIj6pKtphEIi3XR62BieaKUHAy70ixScqn8nUhRKOQp9ncz2loteJv7ndRMVXLopjeJEkQjPPgoSBhWHWUuwRwXBio00QVhQvSvEAyQQVrrLki7BXjx5mbRqFfusUrs/L9ev8zqK4Agcg1NggwtQB7egAZoAg2fwCt7Bh/FivBmfxtcsWjDymUMwB2PyA1hmnhY=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

2) Unitaries invert let ⇤(·) = U · U †
<latexit sha1_base64="tAgjgCY04+jQr9GVG6QqZ4BRR1w=">AAACGHicbVC7SgNBFJ31GeMramkzGITYxN0oaCMEbSwsFFwNZNcwO3uzDpl9MHNXDEs+w8ZfsbFQxNbOv3HyKHwdGDiccw937gkyKTTa9qc1NT0zOzdfWigvLi2vrFbW1q90misOLk9lqloB0yBFAi4KlNDKFLA4kHAd9E6G/vUdKC3S5BL7GfgxixLRFZyhkTqVXQ/hHgsJSAfUOzPBkNWox8MUd+gRdceUujdeyKIIVKdStev2CPQvcSakSiY471Q+vDDleQwJcsm0bjt2hn7BFAouYVD2cg0Z4z0WQdvQhMWg/WJ02IBuGyWk3VSZlyAdqd8TBYu17seBmYwZ3urf3lD8z2vn2D30C5FkOULCx4u6uaSY0mFLNBQKOMq+IYwrYf5K+S1TjKPpsmxKcH6f/JdcNerOXr1xsV9tHk/qKJFNskVqxCEHpElOyTlxCScP5Im8kFfr0Xq23qz38eiUNclskB+wPr4AeySeyA==</latexit>

⇤R(·) = ⇢0U
†(U⇢�1/2

0 U†) · (U⇢�1/2
0 U†)U⇢0

<latexit sha1_base64="QLo6i/4BonFT5dW/+GGQ71dmTSI="></latexit>

= ⇢0⇢
�1/2
0 U † · U⇢�1/2

0 ⇢0
<latexit sha1_base64="FKhQ6rxOqRREWNbHbLDAVmJVZwY=">AAACJnicbVBPS8MwHE3nvzn/VT16CQ7Bi7Odgl4GQy8eJ9htsHYlTbMtLG1Kkgqj7NN48at48TAR8eZHMdt6cJsPQh7vvR/J7wUJo1JZ1rdRWFvf2Nwqbpd2dvf2D8zDo6bkqcDEwZxx0Q6QJIzGxFFUMdJOBEFRwEgrGN5P/dYzEZLy+EmNEuJFqB/THsVIack3a7AGXTHgvpVf3ezCvqyOna4bon6fCOjikCsInQU7D/tm2apYM8BVYuekDHI0fHPihhynEYkVZkjKjm0lysuQUBQzMi65qSQJwkPUJx1NYxQR6WWzNcfwTCsh7HGhT6zgTP07kaFIylEU6GSE1EAue1PxP6+Tqt6tl9E4SRWJ8fyhXsqg4nDaGQypIFixkSYIC6r/CvEACYSVbrakS7CXV14lzWrFvqpUH6/L9bu8jiI4AafgHNjgBtTBA2gAB2DwAt7ABHwYr8a78Wl8zaMFI585Bgswfn4B486i/A==</latexit>

= U † · U
<latexit sha1_base64="ZAnBdBtLOJIA2wcgMtreiv6xdBk=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FSSKuhFKHrxWMG0hSaWzWaTLt3sht2NUGoP/hUvHhTx6t/w5r9x2+agrQ8GHu/NMDMvzBhV2nG+rdLS8srqWnm9srG5tb1j7+61lMglJh4WTMhOiBRhlBNPU81IJ5MEpSEj7XBwPfHbD0QqKvidHmYkSFHCaUwx0kbq2QfwEnr3foSShEjo40hoCD3Ys6tOzZkCLhK3IFVQoNmzv/xI4DwlXGOGlOq6TqaDEZKaYkbGFT9XJEN4gBLSNZSjlKhgNL1/DI+NEsFYSFNcw6n6e2KEUqWGaWg6U6T7at6biP953VzHF8GI8izXhOPZojhnUAs4CQNGVBKs2dAQhCU1t0LcRxJhbSKrmBDc+ZcXSatec09r9duzauOqiKMMDsEROAEuOAcNcAOawAMYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AE/glFw=</latexit>

= UR · UR†
<latexit sha1_base64="W9Tap23oJ0YuiWMZ3bYPYGou0q8=">AAACAXicbZDNSsNAFIUn9a/Wv6gbwc1gEVyVpAq6EYpuXNZi2kITy2QySYdOJmFmIpRQN76KGxeKuPUt3Pk2TtsstPXAwMe593LnHj9lVCrL+jZKS8srq2vl9crG5tb2jrm715ZJJjBxcMIS0fWRJIxy4iiqGOmmgqDYZ6TjD68n9c4DEZIm/E6NUuLFKOI0pBgpbfXNg0vo3Legi4NEacpbboCiiIhx36xaNWsquAh2AVVQqNk3v9wgwVlMuMIMSdmzrVR5ORKKYkbGFTeTJEV4iCLS08hRTKSXTy8Yw2PtBDBMhH5cwan7eyJHsZSj2NedMVIDOV+bmP/VepkKL7yc8jRThOPZojBjUCVwEgcMqCBYsZEGhAXVf4V4gATCSodW0SHY8ycvQrtes09r9duzauOqiKMMDsEROAE2OAcNcAOawAEYPIJn8ArejCfjxXg3PmatJaOY2Qd/ZHz+ABeYlgo=</latexit>

3) Classical Bayes rule ⇤(·) =
X

i,j

Ti!j |jihi| · |iihj|
<latexit sha1_base64="oqLKFYCZo0a1FR9fzjCYTGrHV7w="></latexit>

initial and final states in classical basis: ⇢nt |ii = |iiPr(St = i)n
<latexit sha1_base64="9oNTITrZouGEqZ8tOcmjSmeuez4="></latexit>

⇤R(·) =
X

i,j

Ti!j⇢
1/2
0 |iihj|⇢�1/2

t · ⇢�1/2
t |jihi|⇢1/20

<latexit sha1_base64="x6AtAnkkShiQAQJw5mdS8h9IOy8="></latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

= ⇢1/20 I⇢1/20 = ⇢0
<latexit sha1_base64="HWDyPHaOLSreioCwdrmJkcbF7Bs=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0Vw1SZV0I1QdKO7CvYBTQyT6aQdOsmEmYlQQj/Djb/ixoUibrvzb5y0EWzrgYHDOecy9x4/ZlQqy/o2Ciura+sbxc3S1vbO7p65f9CSPBGYNDFnXHR8JAmjEWkqqhjpxIKg0Gek7Q9vMr/9RISkPHpQo5i4IepHNKAYKS15ZvUKOmLAPesxtau1MXRCpAa+n96N5/XfmGeWrYo1BVwmdk7KIEfDMydOj+MkJJHCDEnZta1YuSkSimJGxiUnkSRGeIj6pKtphEIi3XR62BieaKUHAy70ixScqn8nUhRKOQp9ncz2loteJv7ndRMVXLopjeJEkQjPPgoSBhWHWUuwRwXBio00QVhQvSvEAyQQVrrLki7BXjx5mbRqFfusUrs/L9ev8zqK4Agcg1NggwtQB7egAZoAg2fwCt7Bh/FivBmfxtcsWjDymUMwB2PyA1hmnhY=</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

2) Unitaries invert let ⇤(·) = U · U †
<latexit sha1_base64="tAgjgCY04+jQr9GVG6QqZ4BRR1w=">AAACGHicbVC7SgNBFJ31GeMramkzGITYxN0oaCMEbSwsFFwNZNcwO3uzDpl9MHNXDEs+w8ZfsbFQxNbOv3HyKHwdGDiccw937gkyKTTa9qc1NT0zOzdfWigvLi2vrFbW1q90misOLk9lqloB0yBFAi4KlNDKFLA4kHAd9E6G/vUdKC3S5BL7GfgxixLRFZyhkTqVXQ/hHgsJSAfUOzPBkNWox8MUd+gRdceUujdeyKIIVKdStev2CPQvcSakSiY471Q+vDDleQwJcsm0bjt2hn7BFAouYVD2cg0Z4z0WQdvQhMWg/WJ02IBuGyWk3VSZlyAdqd8TBYu17seBmYwZ3urf3lD8z2vn2D30C5FkOULCx4u6uaSY0mFLNBQKOMq+IYwrYf5K+S1TjKPpsmxKcH6f/JdcNerOXr1xsV9tHk/qKJFNskVqxCEHpElOyTlxCScP5Im8kFfr0Xq23qz38eiUNclskB+wPr4AeySeyA==</latexit>

⇤R(·) = ⇢0U
†(U⇢�1/2

0 U†) · (U⇢�1/2
0 U†)U⇢0

<latexit sha1_base64="QLo6i/4BonFT5dW/+GGQ71dmTSI="></latexit>

= ⇢0⇢
�1/2
0 U † · U⇢�1/2

0 ⇢0
<latexit sha1_base64="FKhQ6rxOqRREWNbHbLDAVmJVZwY=">AAACJnicbVBPS8MwHE3nvzn/VT16CQ7Bi7Odgl4GQy8eJ9htsHYlTbMtLG1Kkgqj7NN48at48TAR8eZHMdt6cJsPQh7vvR/J7wUJo1JZ1rdRWFvf2Nwqbpd2dvf2D8zDo6bkqcDEwZxx0Q6QJIzGxFFUMdJOBEFRwEgrGN5P/dYzEZLy+EmNEuJFqB/THsVIack3a7AGXTHgvpVf3ezCvqyOna4bon6fCOjikCsInQU7D/tm2apYM8BVYuekDHI0fHPihhynEYkVZkjKjm0lysuQUBQzMi65qSQJwkPUJx1NYxQR6WWzNcfwTCsh7HGhT6zgTP07kaFIylEU6GSE1EAue1PxP6+Tqt6tl9E4SRWJ8fyhXsqg4nDaGQypIFixkSYIC6r/CvEACYSVbrakS7CXV14lzWrFvqpUH6/L9bu8jiI4AafgHNjgBtTBA2gAB2DwAt7ABHwYr8a78Wl8zaMFI585Bgswfn4B486i/A==</latexit>

= U † · U
<latexit sha1_base64="ZAnBdBtLOJIA2wcgMtreiv6xdBk=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FSSKuhFKHrxWMG0hSaWzWaTLt3sht2NUGoP/hUvHhTx6t/w5r9x2+agrQ8GHu/NMDMvzBhV2nG+rdLS8srqWnm9srG5tb1j7+61lMglJh4WTMhOiBRhlBNPU81IJ5MEpSEj7XBwPfHbD0QqKvidHmYkSFHCaUwx0kbq2QfwEnr3foSShEjo40hoCD3Ys6tOzZkCLhK3IFVQoNmzv/xI4DwlXGOGlOq6TqaDEZKaYkbGFT9XJEN4gBLSNZSjlKhgNL1/DI+NEsFYSFNcw6n6e2KEUqWGaWg6U6T7at6biP953VzHF8GI8izXhOPZojhnUAs4CQNGVBKs2dAQhCU1t0LcRxJhbSKrmBDc+ZcXSatec09r9duzauOqiKMMDsEROAEuOAcNcAOawAMYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AE/glFw=</latexit>

= UR · UR†
<latexit sha1_base64="W9Tap23oJ0YuiWMZ3bYPYGou0q8=">AAACAXicbZDNSsNAFIUn9a/Wv6gbwc1gEVyVpAq6EYpuXNZi2kITy2QySYdOJmFmIpRQN76KGxeKuPUt3Pk2TtsstPXAwMe593LnHj9lVCrL+jZKS8srq2vl9crG5tb2jrm715ZJJjBxcMIS0fWRJIxy4iiqGOmmgqDYZ6TjD68n9c4DEZIm/E6NUuLFKOI0pBgpbfXNg0vo3Legi4NEacpbboCiiIhx36xaNWsquAh2AVVQqNk3v9wgwVlMuMIMSdmzrVR5ORKKYkbGFTeTJEV4iCLS08hRTKSXTy8Yw2PtBDBMhH5cwan7eyJHsZSj2NedMVIDOV+bmP/VepkKL7yc8jRThOPZojBjUCVwEgcMqCBYsZEGhAXVf4V4gATCSodW0SHY8ycvQrtes09r9duzauOqiKMMDsEROAE2OAcNcAOawAEYPIJn8ArejCfjxXg3PmatJaOY2Qd/ZHz+ABeYlgo=</latexit>

3) Classical Bayes rule ⇤(·) =
X

i,j

Ti!j |jihi| · |iihj|
<latexit sha1_base64="oqLKFYCZo0a1FR9fzjCYTGrHV7w="></latexit>

initial and final states in classical basis: ⇢nt |ii = |iiPr(St = i)n
<latexit sha1_base64="9oNTITrZouGEqZ8tOcmjSmeuez4="></latexit>

⇤R(·) =
X

i,j

Ti!j⇢
1/2
0 |iihj|⇢�1/2

t · ⇢�1/2
t |jihi|⇢1/20

<latexit sha1_base64="x6AtAnkkShiQAQJw5mdS8h9IOy8="></latexit>

=
X

i,j

Ti!j Pr(S0 = i) Pr(St = j)�1|iihj| · |jihi|
<latexit sha1_base64="WCrdPbInv7lSUZTAJ/4vV/4Jj58="></latexit>
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Petz Recovery Map

From conditional quantum state we can recover the reverse operation

 
Properties:
1) Maps final to initial

$
<latexit sha1_base64="l03E+fsfP3P5cJxjPutFe9D60ec=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInspuFfRY9OKxgv2AdinZNNuGZpMlmVXq0l/ixYMiXv0p3vw3pu0etPXBwOO9GWbmhYngBjzv2ymsrW9sbhW3Szu7e/tl9+CwZVSqKWtSJZTuhMQwwSVrAgfBOolmJA4Fa4fjm5nffmDacCXvYZKwICZDySNOCVip75Z7gkWg+XAERGv12HcrXtWbA68SPycVlKPRd796A0XTmEmgghjT9b0Egoxo4FSwaamXGpYQOiZD1rVUkpiZIJsfPsWnVhngSGlbEvBc/T2RkdiYSRzazpjAyCx7M/E/r5tCdBVkXCYpMEkXi6JUYFB4lgIecM0oiIklhGpub8V0RDShYLMq2RD85ZdXSatW9c+rtbuLSv06j6OIjtEJOkM+ukR1dIsaqIkoStEzekVvzpPz4rw7H4vWgpPPHKE/cD5/AGukk5U=</latexit> ⇤R(·) ⌘ ⇢1/20 ⇤†(⇢�1/2

t · ⇢�1/2
t )⇢1/20

<latexit sha1_base64="M49gqiYCIROho5Yi61yHaBy79ZU="></latexit>

 
⇤†(·) ⌘

X

m

K†
m ·Km

!

<latexit sha1_base64="/bnJW04fyvHx4XG6gBaxszCCnFA="></latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

⇤R(⇢t) ⌘ ⇢1/20 ⇤†(⇢�1/2
t ⇢t⇢

�1/2
t )⇢1/20

<latexit sha1_base64="oLs6f/bXkYY/a63WGV6JiHbTRKs="></latexit>

= ⇢1/20

X

m

K†
mKm⇢1/20

<latexit sha1_base64="JuR2vJpxcVSG6au+GnK5Xn3da8s=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualIF3QhFN4KbCvYBTRomk0k7dCYJMxOhhP6HG3/FjQtFXAku/BsnbRa29cDA4ZxzuXOPnzAqlWX9GEvLK6tr66WN8ubW9s6uubffknEqMGnimMWi4yNJGI1IU1HFSCcRBHGfkbY/vMn99iMRksbRgxolxOWoH9GQYqS05Jm1K+iIQexZvcw+rY2hI1PucXjn8Z4ToH6fiJzPZDyzYlWtCeAisQtSAQUanvnlBDFOOYkUZkjKrm0lys2QUBQzMi47qSQJwkPUJ11NI8SJdLPJbWN4rJUAhrHQL1Jwov6dyBCXcsR9neRIDeS8l4v/ed1UhZduRqMkVSTC00VhyqCKYV4UDKggWLGRJggLqv8K8QAJhJWus6xLsOdPXiStWtU+q9buzyv166KOEjgER+AE2OAC1MEtaIAmwOAJvIA38G48G6/Gh/E5jS4ZxcwBmIHx/Qv875+H</latexit>

= ⇢1/20 I⇢1/20 = ⇢0
<latexit sha1_base64="HWDyPHaOLSreioCwdrmJkcbF7Bs=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0Vw1SZV0I1QdKO7CvYBTQyT6aQdOsmEmYlQQj/Djb/ixoUibrvzb5y0EWzrgYHDOecy9x4/ZlQqy/o2Ciura+sbxc3S1vbO7p65f9CSPBGYNDFnXHR8JAmjEWkqqhjpxIKg0Gek7Q9vMr/9RISkPHpQo5i4IepHNKAYKS15ZvUKOmLAPesxtau1MXRCpAa+n96N5/XfmGeWrYo1BVwmdk7KIEfDMydOj+MkJJHCDEnZta1YuSkSimJGxiUnkSRGeIj6pKtphEIi3XR62BieaKUHAy70ixScqn8nUhRKOQp9ncz2loteJv7ndRMVXLopjeJEkQjPPgoSBhWHWUuwRwXBio00QVhQvSvEAyQQVrrLki7BXjx5mbRqFfusUrs/L9ev8zqK4Agcg1NggwtQB7egAZoAg2fwCt7Bh/FivBmfxtcsWjDymUMwB2PyA1hmnhY=</latexit>

2) Unitaries invert let ⇤(·) = U · U †
<latexit sha1_base64="tAgjgCY04+jQr9GVG6QqZ4BRR1w=">AAACGHicbVC7SgNBFJ31GeMramkzGITYxN0oaCMEbSwsFFwNZNcwO3uzDpl9MHNXDEs+w8ZfsbFQxNbOv3HyKHwdGDiccw937gkyKTTa9qc1NT0zOzdfWigvLi2vrFbW1q90misOLk9lqloB0yBFAi4KlNDKFLA4kHAd9E6G/vUdKC3S5BL7GfgxixLRFZyhkTqVXQ/hHgsJSAfUOzPBkNWox8MUd+gRdceUujdeyKIIVKdStev2CPQvcSakSiY471Q+vDDleQwJcsm0bjt2hn7BFAouYVD2cg0Z4z0WQdvQhMWg/WJ02IBuGyWk3VSZlyAdqd8TBYu17seBmYwZ3urf3lD8z2vn2D30C5FkOULCx4u6uaSY0mFLNBQKOMq+IYwrYf5K+S1TjKPpsmxKcH6f/JdcNerOXr1xsV9tHk/qKJFNskVqxCEHpElOyTlxCScP5Im8kFfr0Xq23qz38eiUNclskB+wPr4AeySeyA==</latexit>

⇤R(·) = ⇢0U
†(U⇢�1/2

0 U†) · (U⇢�1/2
0 U†)U⇢0

<latexit sha1_base64="QLo6i/4BonFT5dW/+GGQ71dmTSI="></latexit>

= ⇢0⇢
�1/2
0 U † · U⇢�1/2

0 ⇢0
<latexit sha1_base64="FKhQ6rxOqRREWNbHbLDAVmJVZwY=">AAACJnicbVBPS8MwHE3nvzn/VT16CQ7Bi7Odgl4GQy8eJ9htsHYlTbMtLG1Kkgqj7NN48at48TAR8eZHMdt6cJsPQh7vvR/J7wUJo1JZ1rdRWFvf2Nwqbpd2dvf2D8zDo6bkqcDEwZxx0Q6QJIzGxFFUMdJOBEFRwEgrGN5P/dYzEZLy+EmNEuJFqB/THsVIack3a7AGXTHgvpVf3ezCvqyOna4bon6fCOjikCsInQU7D/tm2apYM8BVYuekDHI0fHPihhynEYkVZkjKjm0lysuQUBQzMi65qSQJwkPUJx1NYxQR6WWzNcfwTCsh7HGhT6zgTP07kaFIylEU6GSE1EAue1PxP6+Tqt6tl9E4SRWJ8fyhXsqg4nDaGQypIFixkSYIC6r/CvEACYSVbrakS7CXV14lzWrFvqpUH6/L9bu8jiI4AafgHNjgBtTBA2gAB2DwAt7ABHwYr8a78Wl8zaMFI585Bgswfn4B486i/A==</latexit>

= U † · U
<latexit sha1_base64="ZAnBdBtLOJIA2wcgMtreiv6xdBk=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FSSKuhFKHrxWMG0hSaWzWaTLt3sht2NUGoP/hUvHhTx6t/w5r9x2+agrQ8GHu/NMDMvzBhV2nG+rdLS8srqWnm9srG5tb1j7+61lMglJh4WTMhOiBRhlBNPU81IJ5MEpSEj7XBwPfHbD0QqKvidHmYkSFHCaUwx0kbq2QfwEnr3foSShEjo40hoCD3Ys6tOzZkCLhK3IFVQoNmzv/xI4DwlXGOGlOq6TqaDEZKaYkbGFT9XJEN4gBLSNZSjlKhgNL1/DI+NEsFYSFNcw6n6e2KEUqWGaWg6U6T7at6biP953VzHF8GI8izXhOPZojhnUAs4CQNGVBKs2dAQhCU1t0LcRxJhbSKrmBDc+ZcXSatec09r9duzauOqiKMMDsEROAEuOAcNcAOawAMYPIJn8ArerCfrxXq3PmatJauY2Qd/YH3+AE/glFw=</latexit>

3) Classical Bayes rule ⇤(·) =
X

i,j

Ti!j |jihi| · |iihj|
<latexit sha1_base64="oqLKFYCZo0a1FR9fzjCYTGrHV7w="></latexit>

initial and final states in classical basis: ⇢nt |ii = |iiPr(St = i)n
<latexit sha1_base64="9oNTITrZouGEqZ8tOcmjSmeuez4="></latexit>

=
X

i,j

TR
j!i|iihj| · |jihi|

<latexit sha1_base64="11/mUlh8Rns1ajm4FyNffROS7R8="></latexit>

=
X

i,j

Ti!j Pr(S0 = i) Pr(St = j)�1|iihj| · |jihi|
<latexit sha1_base64="WCrdPbInv7lSUZTAJ/4vV/4Jj58="></latexit>

⇤R(·) =
X

i,j

Ti!j⇢
1/2
0 |iihj|⇢�1/2

t · ⇢�1/2
t |jihi|⇢1/20

<latexit sha1_base64="x6AtAnkkShiQAQJw5mdS8h9IOy8="></latexit>

= UR · UR†
<latexit sha1_base64="W9Tap23oJ0YuiWMZ3bYPYGou0q8=">AAACAXicbZDNSsNAFIUn9a/Wv6gbwc1gEVyVpAq6EYpuXNZi2kITy2QySYdOJmFmIpRQN76KGxeKuPUt3Pk2TtsstPXAwMe593LnHj9lVCrL+jZKS8srq2vl9crG5tb2jrm715ZJJjBxcMIS0fWRJIxy4iiqGOmmgqDYZ6TjD68n9c4DEZIm/E6NUuLFKOI0pBgpbfXNg0vo3Legi4NEacpbboCiiIhx36xaNWsquAh2AVVQqNk3v9wgwVlMuMIMSdmzrVR5ORKKYkbGFTeTJEV4iCLS08hRTKSXTy8Yw2PtBDBMhH5cwan7eyJHsZSj2NedMVIDOV+bmP/VepkKL7yc8jRThOPZojBjUCVwEgcMqCBYsZEGhAXVf4V4gATCSodW0SHY8ycvQrtes09r9duzauOqiKMMDsEROAE2OAcNcAOawAEYPIJn8ArejCfjxXg3PmatJaOY2Qd/ZHz+ABeYlgo=</latexit>

Petz recovery requires definition of initial state: ⇤R = ⇤P
⇢0

<latexit sha1_base64="n7qaBJ6FZYiZZz4vr8aGbq8pleU="></latexit>

TS0|St
(⇤R) = TSt|S0

(⇤) ? (⇢0 ⌦ ⇢�1
t )

<latexit sha1_base64="CQk7B5+qEbxGYt0ux+cKDhr+Hs0="></latexit>
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Petz Recovery Theorem

Distinguishability of two states can be measured by relative entropy
D(⇢||�) ⌘ Tr (⇢ ln ⇢� ⇢ ln�)

<latexit sha1_base64="zipSjZBlKmcUq9fta23pOgB9hrc="></latexit>

� 0
<latexit sha1_base64="GpoFzPEmKRqHH+L3biq6HT/mXYY=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM120q7dbOLuRiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LejBP0IzqQPOSMGis1uwN8JG6vVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdu2EnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6OulzhcyIsSWUKW5vJWxIFWXGBlS0IXiLLy+TZrXinVeqdxfl2nUeRwGO4QTOwINLqMEt1KEBDB7gGV7hzYmdF+fd+Zi3rjj5zBH8gfP5A9UZjqM=</latexit>

[Petz, Dénes. "Sufficient subalgebras and the relative entropy of states of a von Neumann algebra." Communications in mathematical physics 105 (1986): 123-131.]
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Petz Recovery Theorem

Distinguishability of two states can be measured by relative entropy

Monotonicity

D(⇢||�) ⌘ Tr (⇢ ln ⇢� ⇢ ln�)
<latexit sha1_base64="zipSjZBlKmcUq9fta23pOgB9hrc="></latexit>

� 0
<latexit sha1_base64="GpoFzPEmKRqHH+L3biq6HT/mXYY=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM120q7dbOLuRiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LejBP0IzqQPOSMGis1uwN8JG6vVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdu2EnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6OulzhcyIsSWUKW5vJWxIFWXGBlS0IXiLLy+TZrXinVeqdxfl2nUeRwGO4QTOwINLqMEt1KEBDB7gGV7hzYmdF+fd+Zi3rjj5zBH8gfP5A9UZjqM=</latexit>

D(⇢||�) � D(⇤(⇢)||⇤(�))
<latexit sha1_base64="DEmW/JubWZWuoq8xIsS0fuAyVE8=">AAACInicbVDLSgMxFM34rPU16tJNsAjtpsxUQd0VdeHCRQX7gM5QMplMG5p5mGSEMu23uPFX3LhQ1JXgx5iZjqCtBwIn59x7k3uciFEhDeNTW1hcWl5ZLawV1zc2t7b1nd2WCGOOSROHLOQdBwnCaECakkpGOhEnyHcYaTvDi9Rv3xMuaBjcylFEbB/1A+pRjKSSevrZZdnigxCOx9AStO+jCrT65A4q+VpNcVFmV1L75z4tq/T0klE1MsB5YuakBHI0evq75YY49kkgMUNCdE0jknaCuKSYkUnRigWJEB6iPukqGiCfCDvJVpzAQ6W40Au5OoGEmfq7I0G+ECPfUZU+kgMx66Xif143lt6pndAgiiUJ8PQhL2ZQhjDNC7qUEyzZSBGEOVV/hXiAOMJSpVpUIZizK8+TVq1qHlVrN8el+nkeRwHsgwNQBiY4AXVwBRqgCTB4AE/gBbxqj9qz9qZ9TEsXtLxnD/yB9vUNM66iPA==</latexit>

[Petz, Dénes. "Sufficient subalgebras and the relative entropy of states of a von Neumann algebra." Communications in mathematical physics 105 (1986): 123-131.]
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Petz Recovery Theorem

Distinguishability of two states can be measured by relative entropy

Monotonicity

Petz reversibility theorem states that the following are equivalent for the tuple

D(⇢||�) ⌘ Tr (⇢ ln ⇢� ⇢ ln�)
<latexit sha1_base64="zipSjZBlKmcUq9fta23pOgB9hrc="></latexit>

� 0
<latexit sha1_base64="GpoFzPEmKRqHH+L3biq6HT/mXYY=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM120q7dbOLuRiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LejBP0IzqQPOSMGis1uwN8JG6vVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdu2EnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6OulzhcyIsSWUKW5vJWxIFWXGBlS0IXiLLy+TZrXinVeqdxfl2nUeRwGO4QTOwINLqMEt1KEBDB7gGV7hzYmdF+fd+Zi3rjj5zBH8gfP5A9UZjqM=</latexit>

D(⇢||�) � D(⇤(⇢)||⇤(�))
<latexit sha1_base64="DEmW/JubWZWuoq8xIsS0fuAyVE8=">AAACInicbVDLSgMxFM34rPU16tJNsAjtpsxUQd0VdeHCRQX7gM5QMplMG5p5mGSEMu23uPFX3LhQ1JXgx5iZjqCtBwIn59x7k3uciFEhDeNTW1hcWl5ZLawV1zc2t7b1nd2WCGOOSROHLOQdBwnCaECakkpGOhEnyHcYaTvDi9Rv3xMuaBjcylFEbB/1A+pRjKSSevrZZdnigxCOx9AStO+jCrT65A4q+VpNcVFmV1L75z4tq/T0klE1MsB5YuakBHI0evq75YY49kkgMUNCdE0jknaCuKSYkUnRigWJEB6iPukqGiCfCDvJVpzAQ6W40Au5OoGEmfq7I0G+ECPfUZU+kgMx66Xif143lt6pndAgiiUJ8PQhL2ZQhjDNC7qUEyzZSBGEOVV/hXiAOMJSpVpUIZizK8+TVq1qHlVrN8el+nkeRwHsgwNQBiY4AXVwBRqgCTB4AE/gBbxqj9qz9qZ9TEsXtLxnD/yB9vUNM66iPA==</latexit>

1) equality is satisfied: D(⇢||�) = D(⇤(⇢)||⇤(�))
<latexit sha1_base64="9ojgTJInqCgv2hhs3jAwbGOVTOQ="></latexit>

(⇤, ⇢,�)
<latexit sha1_base64="tlVqJYjD4CIEHBnyqbkdeRyTtZM=">AAACAXicbVDLSgMxFM34rPU16kZwEyxChVJmqqDLohsXLirYB3SGkslk2tAkMyQZoQx146+4caGIW//CnX9j2s5CWw8EDuecy809QcKo0o7zbS0tr6yurRc2iptb2zu79t5+S8WpxKSJYxbLToAUYVSQpqaakU4iCeIBI+1geD3x2w9EKhqLez1KiM9RX9CIYqSN1LMPy9C7NfEQVaAnBzGseIr2OTrt2SWn6kwBF4mbkxLI0ejZX14Y45QToTFDSnVdJ9F+hqSmmJFx0UsVSRAeoj7pGioQJ8rPpheM4YlRQhjF0jyh4VT9PZEhrtSIBybJkR6oeW8i/ud1Ux1d+hkVSaqJwLNFUcqgjuGkDhhSSbBmI0MQltT8FeIBkghrU1rRlODOn7xIWrWqe1at3Z2X6ld5HQVwBI5BGbjgAtTBDWiAJsDgETyDV/BmPVkv1rv1MYsuWfnMAfgD6/MHBb+VVw==</latexit>

[Petz, Dénes. "Sufficient subalgebras and the relative entropy of states of a von Neumann algebra." Communications in mathematical physics 105 (1986): 123-131.]
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Petz Recovery Theorem

Distinguishability of two states can be measured by relative entropy

Monotonicity

Petz reversibility theorem states that the following are equivalent for the tuple

D(⇢||�) ⌘ Tr (⇢ ln ⇢� ⇢ ln�)
<latexit sha1_base64="zipSjZBlKmcUq9fta23pOgB9hrc="></latexit>

� 0
<latexit sha1_base64="GpoFzPEmKRqHH+L3biq6HT/mXYY=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM120q7dbOLuRiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LejBP0IzqQPOSMGis1uwN8JG6vVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdu2EnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6OulzhcyIsSWUKW5vJWxIFWXGBlS0IXiLLy+TZrXinVeqdxfl2nUeRwGO4QTOwINLqMEt1KEBDB7gGV7hzYmdF+fd+Zi3rjj5zBH8gfP5A9UZjqM=</latexit>

D(⇢||�) � D(⇤(⇢)||⇤(�))
<latexit sha1_base64="DEmW/JubWZWuoq8xIsS0fuAyVE8=">AAACInicbVDLSgMxFM34rPU16tJNsAjtpsxUQd0VdeHCRQX7gM5QMplMG5p5mGSEMu23uPFX3LhQ1JXgx5iZjqCtBwIn59x7k3uciFEhDeNTW1hcWl5ZLawV1zc2t7b1nd2WCGOOSROHLOQdBwnCaECakkpGOhEnyHcYaTvDi9Rv3xMuaBjcylFEbB/1A+pRjKSSevrZZdnigxCOx9AStO+jCrT65A4q+VpNcVFmV1L75z4tq/T0klE1MsB5YuakBHI0evq75YY49kkgMUNCdE0jknaCuKSYkUnRigWJEB6iPukqGiCfCDvJVpzAQ6W40Au5OoGEmfq7I0G+ECPfUZU+kgMx66Xif143lt6pndAgiiUJ8PQhL2ZQhjDNC7qUEyzZSBGEOVV/hXiAOMJSpVpUIZizK8+TVq1qHlVrN8el+nkeRwHsgwNQBiY4AXVwBRqgCTB4AE/gBbxqj9qz9qZ9TEsXtLxnD/yB9vUNM66iPA==</latexit>

1) equality is satisfied: D(⇢||�) = D(⇤(⇢)||⇤(�))
<latexit sha1_base64="9ojgTJInqCgv2hhs3jAwbGOVTOQ="></latexit>

2) The Petz recovery defined for � returns both states to their original configuration
<latexit sha1_base64="UeENeWs9EAxScPF6MKXaEV3cakk="></latexit>

⇤P
� (⇤(⇢)) = ⇢ and ⇤P

� (⇤(�)) = �
<latexit sha1_base64="XpvAgyo3i1521oQY8X/oSyvBnsA="></latexit>

[Petz, Dénes. "Sufficient subalgebras and the relative entropy of states of a von Neumann algebra." Communications in mathematical physics 105 (1986): 123-131.]

(⇤, ⇢,�)
<latexit sha1_base64="tlVqJYjD4CIEHBnyqbkdeRyTtZM=">AAACAXicbVDLSgMxFM34rPU16kZwEyxChVJmqqDLohsXLirYB3SGkslk2tAkMyQZoQx146+4caGIW//CnX9j2s5CWw8EDuecy809QcKo0o7zbS0tr6yurRc2iptb2zu79t5+S8WpxKSJYxbLToAUYVSQpqaakU4iCeIBI+1geD3x2w9EKhqLez1KiM9RX9CIYqSN1LMPy9C7NfEQVaAnBzGseIr2OTrt2SWn6kwBF4mbkxLI0ejZX14Y45QToTFDSnVdJ9F+hqSmmJFx0UsVSRAeoj7pGioQJ8rPpheM4YlRQhjF0jyh4VT9PZEhrtSIBybJkR6oeW8i/ud1Ux1d+hkVSaqJwLNFUcqgjuGkDhhSSbBmI0MQltT8FeIBkghrU1rRlODOn7xIWrWqe1at3Z2X6ld5HQVwBI5BGbjgAtTBDWiAJsDgETyDV/BmPVkv1rv1MYsuWfnMAfgD6/MHBb+VVw==</latexit>
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Petz Recovery Theorem

Distinguishability of two states can be measured by relative entropy

Monotonicity

Petz reversibility theorem states that the following are equivalent for the tuple

Proof:
2) => 1)

D(⇢||�) ⌘ Tr (⇢ ln ⇢� ⇢ ln�)
<latexit sha1_base64="zipSjZBlKmcUq9fta23pOgB9hrc="></latexit>

� 0
<latexit sha1_base64="GpoFzPEmKRqHH+L3biq6HT/mXYY=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM120q7dbOLuRiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LejBP0IzqQPOSMGis1uwN8JG6vVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdu2EnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6OulzhcyIsSWUKW5vJWxIFWXGBlS0IXiLLy+TZrXinVeqdxfl2nUeRwGO4QTOwINLqMEt1KEBDB7gGV7hzYmdF+fd+Zi3rjj5zBH8gfP5A9UZjqM=</latexit>

D(⇢||�) � D(⇤(⇢)||⇤(�))
<latexit sha1_base64="DEmW/JubWZWuoq8xIsS0fuAyVE8=">AAACInicbVDLSgMxFM34rPU16tJNsAjtpsxUQd0VdeHCRQX7gM5QMplMG5p5mGSEMu23uPFX3LhQ1JXgx5iZjqCtBwIn59x7k3uciFEhDeNTW1hcWl5ZLawV1zc2t7b1nd2WCGOOSROHLOQdBwnCaECakkpGOhEnyHcYaTvDi9Rv3xMuaBjcylFEbB/1A+pRjKSSevrZZdnigxCOx9AStO+jCrT65A4q+VpNcVFmV1L75z4tq/T0klE1MsB5YuakBHI0evq75YY49kkgMUNCdE0jknaCuKSYkUnRigWJEB6iPukqGiCfCDvJVpzAQ6W40Au5OoGEmfq7I0G+ECPfUZU+kgMx66Xif143lt6pndAgiiUJ8PQhL2ZQhjDNC7qUEyzZSBGEOVV/hXiAOMJSpVpUIZizK8+TVq1qHlVrN8el+nkeRwHsgwNQBiY4AXVwBRqgCTB4AE/gBbxqj9qz9qZ9TEsXtLxnD/yB9vUNM66iPA==</latexit>

1) equality is satisfied: D(⇢||�) = D(⇤(⇢)||⇤(�))
<latexit sha1_base64="9ojgTJInqCgv2hhs3jAwbGOVTOQ="></latexit>

2) The Petz recovery defined for � returns both states to their original configuration
<latexit sha1_base64="UeENeWs9EAxScPF6MKXaEV3cakk="></latexit>

⇤P
� (⇤(⇢)) = ⇢ and ⇤P

� (⇤(�)) = �
<latexit sha1_base64="XpvAgyo3i1521oQY8X/oSyvBnsA="></latexit>

[Petz, Dénes. "Sufficient subalgebras and the relative entropy of states of a von Neumann algebra." Communications in mathematical physics 105 (1986): 123-131.]

D(⇢||�) � D(⇤(⇢)||⇤(�) � D(⇤P
� (⇤(⇢))||⇤P

� (⇤(�))) = D(⇢||�)
<latexit sha1_base64="/i90rv3NGSe5SjD0Bk3MNJaYdMc="></latexit>

(⇤, ⇢,�)
<latexit sha1_base64="tlVqJYjD4CIEHBnyqbkdeRyTtZM=">AAACAXicbVDLSgMxFM34rPU16kZwEyxChVJmqqDLohsXLirYB3SGkslk2tAkMyQZoQx146+4caGIW//CnX9j2s5CWw8EDuecy809QcKo0o7zbS0tr6yurRc2iptb2zu79t5+S8WpxKSJYxbLToAUYVSQpqaakU4iCeIBI+1geD3x2w9EKhqLez1KiM9RX9CIYqSN1LMPy9C7NfEQVaAnBzGseIr2OTrt2SWn6kwBF4mbkxLI0ejZX14Y45QToTFDSnVdJ9F+hqSmmJFx0UsVSRAeoj7pGioQJ8rPpheM4YlRQhjF0jyh4VT9PZEhrtSIBybJkR6oeW8i/ud1Ux1d+hkVSaqJwLNFUcqgjuGkDhhSSbBmI0MQltT8FeIBkghrU1rRlODOn7xIWrWqe1at3Z2X6ld5HQVwBI5BGbjgAtTBDWiAJsDgETyDV/BmPVkv1rv1MYsuWfnMAfgD6/MHBb+VVw==</latexit>
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Petz Recovery Theorem

Distinguishability of two states can be measured by relative entropy

Monotonicity

Petz reversibility theorem states that the following are equivalent for the tuple

Proof:
2) => 1)

1) => 2) Petz magic 

D(⇢||�) ⌘ Tr (⇢ ln ⇢� ⇢ ln�)
<latexit sha1_base64="zipSjZBlKmcUq9fta23pOgB9hrc="></latexit>

� 0
<latexit sha1_base64="GpoFzPEmKRqHH+L3biq6HT/mXYY=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9Fj04rGC/YA2lM120q7dbOLuRiih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtJ1Sax/LejBP0IzqQPOSMGis1uwN8JG6vVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdu2EnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6OulzhcyIsSWUKW5vJWxIFWXGBlS0IXiLLy+TZrXinVeqdxfl2nUeRwGO4QTOwINLqMEt1KEBDB7gGV7hzYmdF+fd+Zi3rjj5zBH8gfP5A9UZjqM=</latexit>

D(⇢||�) � D(⇤(⇢)||⇤(�))
<latexit sha1_base64="DEmW/JubWZWuoq8xIsS0fuAyVE8=">AAACInicbVDLSgMxFM34rPU16tJNsAjtpsxUQd0VdeHCRQX7gM5QMplMG5p5mGSEMu23uPFX3LhQ1JXgx5iZjqCtBwIn59x7k3uciFEhDeNTW1hcWl5ZLawV1zc2t7b1nd2WCGOOSROHLOQdBwnCaECakkpGOhEnyHcYaTvDi9Rv3xMuaBjcylFEbB/1A+pRjKSSevrZZdnigxCOx9AStO+jCrT65A4q+VpNcVFmV1L75z4tq/T0klE1MsB5YuakBHI0evq75YY49kkgMUNCdE0jknaCuKSYkUnRigWJEB6iPukqGiCfCDvJVpzAQ6W40Au5OoGEmfq7I0G+ECPfUZU+kgMx66Xif143lt6pndAgiiUJ8PQhL2ZQhjDNC7qUEyzZSBGEOVV/hXiAOMJSpVpUIZizK8+TVq1qHlVrN8el+nkeRwHsgwNQBiY4AXVwBRqgCTB4AE/gBbxqj9qz9qZ9TEsXtLxnD/yB9vUNM66iPA==</latexit>

1) equality is satisfied: D(⇢||�) = D(⇤(⇢)||⇤(�))
<latexit sha1_base64="9ojgTJInqCgv2hhs3jAwbGOVTOQ="></latexit>

2) The Petz recovery defined for � returns both states to their original configuration
<latexit sha1_base64="UeENeWs9EAxScPF6MKXaEV3cakk="></latexit>

⇤P
� (⇤(⇢)) = ⇢ and ⇤P

� (⇤(�)) = �
<latexit sha1_base64="XpvAgyo3i1521oQY8X/oSyvBnsA="></latexit>

[Petz, Dénes. "Sufficient subalgebras and the relative entropy of states of a von Neumann algebra." Communications in mathematical physics 105 (1986): 123-131.]

D(⇢||�) � D(⇤(⇢)||⇤(�) � D(⇤P
� (⇤(⇢))||⇤P

� (⇤(�))) = D(⇢||�)
<latexit sha1_base64="/i90rv3NGSe5SjD0Bk3MNJaYdMc="></latexit>

(⇤, ⇢,�)
<latexit sha1_base64="tlVqJYjD4CIEHBnyqbkdeRyTtZM=">AAACAXicbVDLSgMxFM34rPU16kZwEyxChVJmqqDLohsXLirYB3SGkslk2tAkMyQZoQx146+4caGIW//CnX9j2s5CWw8EDuecy809QcKo0o7zbS0tr6yurRc2iptb2zu79t5+S8WpxKSJYxbLToAUYVSQpqaakU4iCeIBI+1geD3x2w9EKhqLez1KiM9RX9CIYqSN1LMPy9C7NfEQVaAnBzGseIr2OTrt2SWn6kwBF4mbkxLI0ejZX14Y45QToTFDSnVdJ9F+hqSmmJFx0UsVSRAeoj7pGioQJ8rPpheM4YlRQhjF0jyh4VT9PZEhrtSIBybJkR6oeW8i/ud1Ux1d+hkVSaqJwLNFUcqgjuGkDhhSSbBmI0MQltT8FeIBkghrU1rRlODOn7xIWrWqe1at3Z2X6ld5HQVwBI5BGbjgAtTBDWiAJsDgETyDV/BmPVkv1rv1MYsuWfnMAfgD6/MHBb+VVw==</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

Non-unitary and non-classical channel
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

Non-unitary and non-classical channel

⇤(·) = K0 ·K†
0 +K1 ·K†

1
<latexit sha1_base64="uYcYYt5npcFkjjMeohn7k5QX2O0=">AAACJnicbZBNS8MwGMdTX+d8q3r0EhzCRBjtFPQyGHoR9DDBvcBaR5qmXVjalCQVxtin8eJX8eJhIuLNj2K6TdHNPwR++T/PQ/L8vYRRqSzrw1hYXFpeWc2t5dc3Nre2zZ3dhuSpwKSOOeOi5SFJGI1JXVHFSCsRBEUeI02vd5nVmw9ESMrjO9VPiBuhMKYBxUhpq2NWnBvd7KOig32ujirwumPBMWd07/goDImAx/pm//j2t98xC1bJGgvOgz2FApiq1jFHjs9xGpFYYYakbNtWotwBEopiRoZ5J5UkQbiHQtLWGKOISHcwXnMID7Xjw4ALfWIFx+7viQGKpOxHnu6MkOrK2Vpm/ldrpyo4dwc0TlJFYjx5KEgZVBxmmUGfCoIV62tAWFD9V4i7SCCsdLJ5HYI9u/I8NMol+6RUvj0tVC+mceTAPjgARWCDM1AFV6AG6gCDR/AMRuDVeDJejDfjfdK6YExn9sAfGZ9f/iejCw==</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

Non-unitary and non-classical channel

⇤(·) = K0 ·K†
0 +K1 ·K†

1
<latexit sha1_base64="uYcYYt5npcFkjjMeohn7k5QX2O0=">AAACJnicbZBNS8MwGMdTX+d8q3r0EhzCRBjtFPQyGHoR9DDBvcBaR5qmXVjalCQVxtin8eJX8eJhIuLNj2K6TdHNPwR++T/PQ/L8vYRRqSzrw1hYXFpeWc2t5dc3Nre2zZ3dhuSpwKSOOeOi5SFJGI1JXVHFSCsRBEUeI02vd5nVmw9ESMrjO9VPiBuhMKYBxUhpq2NWnBvd7KOig32ujirwumPBMWd07/goDImAx/pm//j2t98xC1bJGgvOgz2FApiq1jFHjs9xGpFYYYakbNtWotwBEopiRoZ5J5UkQbiHQtLWGKOISHcwXnMID7Xjw4ALfWIFx+7viQGKpOxHnu6MkOrK2Vpm/ldrpyo4dwc0TlJFYjx5KEgZVBxmmUGfCoIV62tAWFD9V4i7SCCsdLJ5HYI9u/I8NMol+6RUvj0tVC+mceTAPjgARWCDM1AFV6AG6gCDR/AMRuDVeDJejDfjfdK6YExn9sAfGZ9f/iejCw==</latexit>

K0 = |2ih2|
<latexit sha1_base64="3xIvC2ub3pjfIzQVEV6oqkStCMQ=">AAACBHicbVC7SgNBFL0bXzG+Vi3TDAbBKuxGQRshaCPYRDAPyC5hdjJJhszOLjOzQtiksPFXbCwUsfUj7PwbJ8kWmnjgcg/n3MvMPUHMmdKO823lVlbX1jfym4Wt7Z3dPXv/oKGiRBJaJxGPZCvAinImaF0zzWkrlhSHAafNYHg99ZsPVCoWiXs9iqkf4r5gPUawNlLHLt52HHQ5riBPYtHnFHl83itj1LFLTtmZAS0TNyMlyFDr2F9eNyJJSIUmHCvVdp1Y+ymWmhFOJwUvUTTGZIj7tG2owCFVfjo7YoKOjdJFvUiaEhrN1N8bKQ6VGoWBmQyxHqhFbyr+57UT3bvwUybiRFNB5g/1Eo50hKaJoC6TlGg+MgQTycxfERlgiYk2uRVMCO7iycukUSm7p+XK3VmpepXFkYciHMEJuHAOVbiBGtSBwCM8wyu8WU/Wi/VufcxHc1a2cwh/YH3+ABFxlnQ=</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

Non-unitary and non-classical channel

⇤(·) = K0 ·K†
0 +K1 ·K†

1
<latexit sha1_base64="uYcYYt5npcFkjjMeohn7k5QX2O0=">AAACJnicbZBNS8MwGMdTX+d8q3r0EhzCRBjtFPQyGHoR9DDBvcBaR5qmXVjalCQVxtin8eJX8eJhIuLNj2K6TdHNPwR++T/PQ/L8vYRRqSzrw1hYXFpeWc2t5dc3Nre2zZ3dhuSpwKSOOeOi5SFJGI1JXVHFSCsRBEUeI02vd5nVmw9ESMrjO9VPiBuhMKYBxUhpq2NWnBvd7KOig32ujirwumPBMWd07/goDImAx/pm//j2t98xC1bJGgvOgz2FApiq1jFHjs9xGpFYYYakbNtWotwBEopiRoZ5J5UkQbiHQtLWGKOISHcwXnMID7Xjw4ALfWIFx+7viQGKpOxHnu6MkOrK2Vpm/ldrpyo4dwc0TlJFYjx5KEgZVBxmmUGfCoIV62tAWFD9V4i7SCCsdLJ5HYI9u/I8NMol+6RUvj0tVC+mceTAPjgARWCDM1AFV6AG6gCDR/AMRuDVeDJejDfjfdK6YExn9sAfGZ9f/iejCw==</latexit>

K0 = |2ih2|
<latexit sha1_base64="3xIvC2ub3pjfIzQVEV6oqkStCMQ=">AAACBHicbVC7SgNBFL0bXzG+Vi3TDAbBKuxGQRshaCPYRDAPyC5hdjJJhszOLjOzQtiksPFXbCwUsfUj7PwbJ8kWmnjgcg/n3MvMPUHMmdKO823lVlbX1jfym4Wt7Z3dPXv/oKGiRBJaJxGPZCvAinImaF0zzWkrlhSHAafNYHg99ZsPVCoWiXs9iqkf4r5gPUawNlLHLt52HHQ5riBPYtHnFHl83itj1LFLTtmZAS0TNyMlyFDr2F9eNyJJSIUmHCvVdp1Y+ymWmhFOJwUvUTTGZIj7tG2owCFVfjo7YoKOjdJFvUiaEhrN1N8bKQ6VGoWBmQyxHqhFbyr+57UT3bvwUybiRFNB5g/1Eo50hKaJoC6TlGg+MgQTycxfERlgiYk2uRVMCO7iycukUSm7p+XK3VmpepXFkYciHMEJuHAOVbiBGtSBwCM8wyu8WU/Wi/VufcxHc1a2cwh/YH3+ABFxlnQ=</latexit>

K1 = |�ih0|+ |2ih1|
<latexit sha1_base64="ZukqbsYm485tFE+dbpHESmV5/Qo=">AAACGXicbVDLSgMxFL3js9bXqEs3wSIIYpmpgm6EohvBTQX7gM5QMmnahmYyQ5IRykx/w42/4saFIi515d+YPhbaeuByD+fcS3JPEHOmtON8WwuLS8srq7m1/PrG5ta2vbNbU1EiCa2SiEeyEWBFORO0qpnmtBFLisOA03rQvx759QcqFYvEvR7E1A9xV7AOI1gbqWU7ty0XXWYnyJNYdDlFHp90JztGWWlWdbOWXXCKzhhonrhTUoApKi3702tHJAmp0IRjpZquE2s/xVIzwukw7yWKxpj0cZc2DRU4pMpPx5cN0aFR2qgTSVNCo7H6eyPFoVKDMDCTIdY9NeuNxP+8ZqI7F37KRJxoKsjkoU7CkY7QKCbUZpISzQeGYCKZ+SsiPSwx0SbMvAnBnT15ntRKRfe0WLo7K5SvpnHkYB8O4AhcOIcy3EAFqkDgEZ7hFd6sJ+vFerc+JqML1nRnD/7A+voBVVieqg==</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

Non-unitary and non-classical channel

 
Check that it is a valid CPTP

⇤(·) = K0 ·K†
0 +K1 ·K†

1
<latexit sha1_base64="uYcYYt5npcFkjjMeohn7k5QX2O0=">AAACJnicbZBNS8MwGMdTX+d8q3r0EhzCRBjtFPQyGHoR9DDBvcBaR5qmXVjalCQVxtin8eJX8eJhIuLNj2K6TdHNPwR++T/PQ/L8vYRRqSzrw1hYXFpeWc2t5dc3Nre2zZ3dhuSpwKSOOeOi5SFJGI1JXVHFSCsRBEUeI02vd5nVmw9ESMrjO9VPiBuhMKYBxUhpq2NWnBvd7KOig32ujirwumPBMWd07/goDImAx/pm//j2t98xC1bJGgvOgz2FApiq1jFHjs9xGpFYYYakbNtWotwBEopiRoZ5J5UkQbiHQtLWGKOISHcwXnMID7Xjw4ALfWIFx+7viQGKpOxHnu6MkOrK2Vpm/ldrpyo4dwc0TlJFYjx5KEgZVBxmmUGfCoIV62tAWFD9V4i7SCCsdLJ5HYI9u/I8NMol+6RUvj0tVC+mceTAPjgARWCDM1AFV6AG6gCDR/AMRuDVeDJejDfjfdK6YExn9sAfGZ9f/iejCw==</latexit>

K0 = |2ih2|
<latexit sha1_base64="3xIvC2ub3pjfIzQVEV6oqkStCMQ=">AAACBHicbVC7SgNBFL0bXzG+Vi3TDAbBKuxGQRshaCPYRDAPyC5hdjJJhszOLjOzQtiksPFXbCwUsfUj7PwbJ8kWmnjgcg/n3MvMPUHMmdKO823lVlbX1jfym4Wt7Z3dPXv/oKGiRBJaJxGPZCvAinImaF0zzWkrlhSHAafNYHg99ZsPVCoWiXs9iqkf4r5gPUawNlLHLt52HHQ5riBPYtHnFHl83itj1LFLTtmZAS0TNyMlyFDr2F9eNyJJSIUmHCvVdp1Y+ymWmhFOJwUvUTTGZIj7tG2owCFVfjo7YoKOjdJFvUiaEhrN1N8bKQ6VGoWBmQyxHqhFbyr+57UT3bvwUybiRFNB5g/1Eo50hKaJoC6TlGg+MgQTycxfERlgiYk2uRVMCO7iycukUSm7p+XK3VmpepXFkYciHMEJuHAOVbiBGtSBwCM8wyu8WU/Wi/VufcxHc1a2cwh/YH3+ABFxlnQ=</latexit>

K1 = |�ih0|+ |2ih1|
<latexit sha1_base64="ZukqbsYm485tFE+dbpHESmV5/Qo=">AAACGXicbVDLSgMxFL3js9bXqEs3wSIIYpmpgm6EohvBTQX7gM5QMmnahmYyQ5IRykx/w42/4saFIi515d+YPhbaeuByD+fcS3JPEHOmtON8WwuLS8srq7m1/PrG5ta2vbNbU1EiCa2SiEeyEWBFORO0qpnmtBFLisOA03rQvx759QcqFYvEvR7E1A9xV7AOI1gbqWU7ty0XXWYnyJNYdDlFHp90JztGWWlWdbOWXXCKzhhonrhTUoApKi3702tHJAmp0IRjpZquE2s/xVIzwukw7yWKxpj0cZc2DRU4pMpPx5cN0aFR2qgTSVNCo7H6eyPFoVKDMDCTIdY9NeuNxP+8ZqI7F37KRJxoKsjkoU7CkY7QKCbUZpISzQeGYCKZ+SsiPSwx0SbMvAnBnT15ntRKRfe0WLo7K5SvpnHkYB8O4AhcOIcy3EAFqkDgEZ7hFd6sJ+vFerc+JqML1nRnD/7A+voBVVieqg==</latexit>

K†
1K1 = (|0ih�|+ |1ih2|)(|�ih0|+ |2ih1|)

<latexit sha1_base64="VW21dYd1tphvLmKhXYawyc1eAn8="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

Non-unitary and non-classical channel

 
Check that it is a valid CPTP

⇤(·) = K0 ·K†
0 +K1 ·K†

1
<latexit sha1_base64="uYcYYt5npcFkjjMeohn7k5QX2O0=">AAACJnicbZBNS8MwGMdTX+d8q3r0EhzCRBjtFPQyGHoR9DDBvcBaR5qmXVjalCQVxtin8eJX8eJhIuLNj2K6TdHNPwR++T/PQ/L8vYRRqSzrw1hYXFpeWc2t5dc3Nre2zZ3dhuSpwKSOOeOi5SFJGI1JXVHFSCsRBEUeI02vd5nVmw9ESMrjO9VPiBuhMKYBxUhpq2NWnBvd7KOig32ujirwumPBMWd07/goDImAx/pm//j2t98xC1bJGgvOgz2FApiq1jFHjs9xGpFYYYakbNtWotwBEopiRoZ5J5UkQbiHQtLWGKOISHcwXnMID7Xjw4ALfWIFx+7viQGKpOxHnu6MkOrK2Vpm/ldrpyo4dwc0TlJFYjx5KEgZVBxmmUGfCoIV62tAWFD9V4i7SCCsdLJ5HYI9u/I8NMol+6RUvj0tVC+mceTAPjgARWCDM1AFV6AG6gCDR/AMRuDVeDJejDfjfdK6YExn9sAfGZ9f/iejCw==</latexit>

K0 = |2ih2|
<latexit sha1_base64="3xIvC2ub3pjfIzQVEV6oqkStCMQ=">AAACBHicbVC7SgNBFL0bXzG+Vi3TDAbBKuxGQRshaCPYRDAPyC5hdjJJhszOLjOzQtiksPFXbCwUsfUj7PwbJ8kWmnjgcg/n3MvMPUHMmdKO823lVlbX1jfym4Wt7Z3dPXv/oKGiRBJaJxGPZCvAinImaF0zzWkrlhSHAafNYHg99ZsPVCoWiXs9iqkf4r5gPUawNlLHLt52HHQ5riBPYtHnFHl83itj1LFLTtmZAS0TNyMlyFDr2F9eNyJJSIUmHCvVdp1Y+ymWmhFOJwUvUTTGZIj7tG2owCFVfjo7YoKOjdJFvUiaEhrN1N8bKQ6VGoWBmQyxHqhFbyr+57UT3bvwUybiRFNB5g/1Eo50hKaJoC6TlGg+MgQTycxfERlgiYk2uRVMCO7iycukUSm7p+XK3VmpepXFkYciHMEJuHAOVbiBGtSBwCM8wyu8WU/Wi/VufcxHc1a2cwh/YH3+ABFxlnQ=</latexit>

K1 = |�ih0|+ |2ih1|
<latexit sha1_base64="ZukqbsYm485tFE+dbpHESmV5/Qo=">AAACGXicbVDLSgMxFL3js9bXqEs3wSIIYpmpgm6EohvBTQX7gM5QMmnahmYyQ5IRykx/w42/4saFIi515d+YPhbaeuByD+fcS3JPEHOmtON8WwuLS8srq7m1/PrG5ta2vbNbU1EiCa2SiEeyEWBFORO0qpnmtBFLisOA03rQvx759QcqFYvEvR7E1A9xV7AOI1gbqWU7ty0XXWYnyJNYdDlFHp90JztGWWlWdbOWXXCKzhhonrhTUoApKi3702tHJAmp0IRjpZquE2s/xVIzwukw7yWKxpj0cZc2DRU4pMpPx5cN0aFR2qgTSVNCo7H6eyPFoVKDMDCTIdY9NeuNxP+8ZqI7F37KRJxoKsjkoU7CkY7QKCbUZpISzQeGYCKZ+SsiPSwx0SbMvAnBnT15ntRKRfe0WLo7K5SvpnHkYB8O4AhcOIcy3EAFqkDgEZ7hFd6sJ+vFerc+JqML1nRnD/7A+voBVVieqg==</latexit>

K†
1K1 = (|0ih�|+ |1ih2|)(|�ih0|+ |2ih1|)

<latexit sha1_base64="VW21dYd1tphvLmKhXYawyc1eAn8="></latexit>

= |0ih0|+ |1ih1|
<latexit sha1_base64="sUCRS51DNXVqysLQuisGGUMkp04=">AAACF3icbVDLSsNAFL3xWeur6tLNYBEEISRV0I1QdOOygn1AE8pkOmmHTiZhZiKUpH/hxl9x40IRt7rzb5w+Ftp64HIP59zLzD1BwpnSjvNtLS2vrK6tFzaKm1vbO7ulvf2GilNJaJ3EPJatACvKmaB1zTSnrURSHAWcNoPBzdhvPlCpWCzu9TChfoR7goWMYG2kTsm+yh3kSSx6nCKPT7uTo9PcXZDdHHVKZcd2JkCLxJ2RMsxQ65S+vG5M0ogKTThWqu06ifYzLDUjnI6KXqpogskA92jbUIEjqvxsctcIHRuli8JYmhIaTdTfGxmOlBpGgZmMsO6reW8s/ue1Ux1e+hkTSaqpINOHwpQjHaNxSKjLJCWaDw3BRDLzV0T6WGKiTZRFE4I7f/IiaVRs98yu3J2Xq9ezOApwCEdwAi5cQBVuoQZ1IPAIz/AKb9aT9WK9Wx/T0SVrtnMAf2B9/gDfl53d</latexit>



93

Petz Recovery Theorem Example

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

Non-unitary and non-classical channel

 
Check that it is a valid CPTP

⇤(·) = K0 ·K†
0 +K1 ·K†

1
<latexit sha1_base64="uYcYYt5npcFkjjMeohn7k5QX2O0=">AAACJnicbZBNS8MwGMdTX+d8q3r0EhzCRBjtFPQyGHoR9DDBvcBaR5qmXVjalCQVxtin8eJX8eJhIuLNj2K6TdHNPwR++T/PQ/L8vYRRqSzrw1hYXFpeWc2t5dc3Nre2zZ3dhuSpwKSOOeOi5SFJGI1JXVHFSCsRBEUeI02vd5nVmw9ESMrjO9VPiBuhMKYBxUhpq2NWnBvd7KOig32ujirwumPBMWd07/goDImAx/pm//j2t98xC1bJGgvOgz2FApiq1jFHjs9xGpFYYYakbNtWotwBEopiRoZ5J5UkQbiHQtLWGKOISHcwXnMID7Xjw4ALfWIFx+7viQGKpOxHnu6MkOrK2Vpm/ldrpyo4dwc0TlJFYjx5KEgZVBxmmUGfCoIV62tAWFD9V4i7SCCsdLJ5HYI9u/I8NMol+6RUvj0tVC+mceTAPjgARWCDM1AFV6AG6gCDR/AMRuDVeDJejDfjfdK6YExn9sAfGZ9f/iejCw==</latexit>

K0 = |2ih2|
<latexit sha1_base64="3xIvC2ub3pjfIzQVEV6oqkStCMQ=">AAACBHicbVC7SgNBFL0bXzG+Vi3TDAbBKuxGQRshaCPYRDAPyC5hdjJJhszOLjOzQtiksPFXbCwUsfUj7PwbJ8kWmnjgcg/n3MvMPUHMmdKO823lVlbX1jfym4Wt7Z3dPXv/oKGiRBJaJxGPZCvAinImaF0zzWkrlhSHAafNYHg99ZsPVCoWiXs9iqkf4r5gPUawNlLHLt52HHQ5riBPYtHnFHl83itj1LFLTtmZAS0TNyMlyFDr2F9eNyJJSIUmHCvVdp1Y+ymWmhFOJwUvUTTGZIj7tG2owCFVfjo7YoKOjdJFvUiaEhrN1N8bKQ6VGoWBmQyxHqhFbyr+57UT3bvwUybiRFNB5g/1Eo50hKaJoC6TlGg+MgQTycxfERlgiYk2uRVMCO7iycukUSm7p+XK3VmpepXFkYciHMEJuHAOVbiBGtSBwCM8wyu8WU/Wi/VufcxHc1a2cwh/YH3+ABFxlnQ=</latexit>

K1 = |�ih0|+ |2ih1|
<latexit sha1_base64="ZukqbsYm485tFE+dbpHESmV5/Qo=">AAACGXicbVDLSgMxFL3js9bXqEs3wSIIYpmpgm6EohvBTQX7gM5QMmnahmYyQ5IRykx/w42/4saFIi515d+YPhbaeuByD+fcS3JPEHOmtON8WwuLS8srq7m1/PrG5ta2vbNbU1EiCa2SiEeyEWBFORO0qpnmtBFLisOA03rQvx759QcqFYvEvR7E1A9xV7AOI1gbqWU7ty0XXWYnyJNYdDlFHp90JztGWWlWdbOWXXCKzhhonrhTUoApKi3702tHJAmp0IRjpZquE2s/xVIzwukw7yWKxpj0cZc2DRU4pMpPx5cN0aFR2qgTSVNCo7H6eyPFoVKDMDCTIdY9NeuNxP+8ZqI7F37KRJxoKsjkoU7CkY7QKCbUZpISzQeGYCKZ+SsiPSwx0SbMvAnBnT15ntRKRfe0WLo7K5SvpnHkYB8O4AhcOIcy3EAFqkDgEZ7hFd6sJ+vFerc+JqML1nRnD/7A+voBVVieqg==</latexit>

K†
1K1 = (|0ih�|+ |1ih2|)(|�ih0|+ |2ih1|)

<latexit sha1_base64="VW21dYd1tphvLmKhXYawyc1eAn8="></latexit>

= |0ih0|+ |1ih1|
<latexit sha1_base64="sUCRS51DNXVqysLQuisGGUMkp04=">AAACF3icbVDLSsNAFL3xWeur6tLNYBEEISRV0I1QdOOygn1AE8pkOmmHTiZhZiKUpH/hxl9x40IRt7rzb5w+Ftp64HIP59zLzD1BwpnSjvNtLS2vrK6tFzaKm1vbO7ulvf2GilNJaJ3EPJatACvKmaB1zTSnrURSHAWcNoPBzdhvPlCpWCzu9TChfoR7goWMYG2kTsm+yh3kSSx6nCKPT7uTo9PcXZDdHHVKZcd2JkCLxJ2RMsxQ65S+vG5M0ogKTThWqu06ifYzLDUjnI6KXqpogskA92jbUIEjqvxsctcIHRuli8JYmhIaTdTfGxmOlBpGgZmMsO6reW8s/ue1Ux1e+hkTSaqpINOHwpQjHaNxSKjLJCWaDw3BRDLzV0T6WGKiTZRFE4I7f/IiaVRs98yu3J2Xq9ezOApwCEdwAi5cQBVuoQZ1IPAIz/AKb9aT9WK9Wx/T0SVrtnMAf2B9/gDfl53d</latexit>

K†
0K0 = |2ih2|

<latexit sha1_base64="Iz0x6AbXKRNYTphQEcGOsM/ixsY=">AAACDnicbVC7SgNBFJ2NrxhfUUubwRCwCrtR0EYI2ghpIpgHZOMyO7nZDJmdXWZmhZDkC2z8FRsLRWyt7fwbJ8kWmnjgcg/n3MvMPX7MmdK2/W1lVlbX1jeym7mt7Z3dvfz+QUNFiaRQpxGPZMsnCjgTUNdMc2jFEkjoc2j6g+up33wAqVgk7vQwhk5IAsF6jBJtJC9frN67XRIEID0bVz37clzGriQi4IBdPu/lsZcv2CV7BrxMnJQUUIqal/9yuxFNQhCacqJU27Fj3RkRqRnlMMm5iYKY0AEJoG2oICGozmh2zgQXjdLFvUiaEhrP1N8bIxIqNQx9MxkS3VeL3lT8z2snunfRGTERJxoEnT/USzjWEZ5mg7tMAtV8aAihkpm/YtonklBtEsyZEJzFk5dJo1xyTkvl27NC5SqNI4uO0DE6QQ46RxV0g2qojih6RM/oFb1ZT9aL9W59zEczVrpziP7A+vwB1byatg==</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>

Non-unitary and non-classical channel

 
Check that it is a valid CPTP

⇤(·) = K0 ·K†
0 +K1 ·K†

1
<latexit sha1_base64="uYcYYt5npcFkjjMeohn7k5QX2O0=">AAACJnicbZBNS8MwGMdTX+d8q3r0EhzCRBjtFPQyGHoR9DDBvcBaR5qmXVjalCQVxtin8eJX8eJhIuLNj2K6TdHNPwR++T/PQ/L8vYRRqSzrw1hYXFpeWc2t5dc3Nre2zZ3dhuSpwKSOOeOi5SFJGI1JXVHFSCsRBEUeI02vd5nVmw9ESMrjO9VPiBuhMKYBxUhpq2NWnBvd7KOig32ujirwumPBMWd07/goDImAx/pm//j2t98xC1bJGgvOgz2FApiq1jFHjs9xGpFYYYakbNtWotwBEopiRoZ5J5UkQbiHQtLWGKOISHcwXnMID7Xjw4ALfWIFx+7viQGKpOxHnu6MkOrK2Vpm/ldrpyo4dwc0TlJFYjx5KEgZVBxmmUGfCoIV62tAWFD9V4i7SCCsdLJ5HYI9u/I8NMol+6RUvj0tVC+mceTAPjgARWCDM1AFV6AG6gCDR/AMRuDVeDJejDfjfdK6YExn9sAfGZ9f/iejCw==</latexit>

K0 = |2ih2|
<latexit sha1_base64="3xIvC2ub3pjfIzQVEV6oqkStCMQ=">AAACBHicbVC7SgNBFL0bXzG+Vi3TDAbBKuxGQRshaCPYRDAPyC5hdjJJhszOLjOzQtiksPFXbCwUsfUj7PwbJ8kWmnjgcg/n3MvMPUHMmdKO823lVlbX1jfym4Wt7Z3dPXv/oKGiRBJaJxGPZCvAinImaF0zzWkrlhSHAafNYHg99ZsPVCoWiXs9iqkf4r5gPUawNlLHLt52HHQ5riBPYtHnFHl83itj1LFLTtmZAS0TNyMlyFDr2F9eNyJJSIUmHCvVdp1Y+ymWmhFOJwUvUTTGZIj7tG2owCFVfjo7YoKOjdJFvUiaEhrN1N8bKQ6VGoWBmQyxHqhFbyr+57UT3bvwUybiRFNB5g/1Eo50hKaJoC6TlGg+MgQTycxfERlgiYk2uRVMCO7iycukUSm7p+XK3VmpepXFkYciHMEJuHAOVbiBGtSBwCM8wyu8WU/Wi/VufcxHc1a2cwh/YH3+ABFxlnQ=</latexit>

K1 = |�ih0|+ |2ih1|
<latexit sha1_base64="ZukqbsYm485tFE+dbpHESmV5/Qo=">AAACGXicbVDLSgMxFL3js9bXqEs3wSIIYpmpgm6EohvBTQX7gM5QMmnahmYyQ5IRykx/w42/4saFIi515d+YPhbaeuByD+fcS3JPEHOmtON8WwuLS8srq7m1/PrG5ta2vbNbU1EiCa2SiEeyEWBFORO0qpnmtBFLisOA03rQvx759QcqFYvEvR7E1A9xV7AOI1gbqWU7ty0XXWYnyJNYdDlFHp90JztGWWlWdbOWXXCKzhhonrhTUoApKi3702tHJAmp0IRjpZquE2s/xVIzwukw7yWKxpj0cZc2DRU4pMpPx5cN0aFR2qgTSVNCo7H6eyPFoVKDMDCTIdY9NeuNxP+8ZqI7F37KRJxoKsjkoU7CkY7QKCbUZpISzQeGYCKZ+SsiPSwx0SbMvAnBnT15ntRKRfe0WLo7K5SvpnHkYB8O4AhcOIcy3EAFqkDgEZ7hFd6sJ+vFerc+JqML1nRnD/7A+voBVVieqg==</latexit>

K†
1K1 = (|0ih�|+ |1ih2|)(|�ih0|+ |2ih1|)

<latexit sha1_base64="VW21dYd1tphvLmKhXYawyc1eAn8="></latexit>

= |0ih0|+ |1ih1|
<latexit sha1_base64="sUCRS51DNXVqysLQuisGGUMkp04=">AAACF3icbVDLSsNAFL3xWeur6tLNYBEEISRV0I1QdOOygn1AE8pkOmmHTiZhZiKUpH/hxl9x40IRt7rzb5w+Ftp64HIP59zLzD1BwpnSjvNtLS2vrK6tFzaKm1vbO7ulvf2GilNJaJ3EPJatACvKmaB1zTSnrURSHAWcNoPBzdhvPlCpWCzu9TChfoR7goWMYG2kTsm+yh3kSSx6nCKPT7uTo9PcXZDdHHVKZcd2JkCLxJ2RMsxQ65S+vG5M0ogKTThWqu06ifYzLDUjnI6KXqpogskA92jbUIEjqvxsctcIHRuli8JYmhIaTdTfGxmOlBpGgZmMsO6reW8s/ue1Ux1e+hkTSaqpINOHwpQjHaNxSKjLJCWaDw3BRDLzV0T6WGKiTZRFE4I7f/IiaVRs98yu3J2Xq9ezOApwCEdwAi5cQBVuoQZ1IPAIz/AKb9aT9WK9Wx/T0SVrtnMAf2B9/gDfl53d</latexit>

K†
0K0 = |2ih2|

<latexit sha1_base64="Iz0x6AbXKRNYTphQEcGOsM/ixsY=">AAACDnicbVC7SgNBFJ2NrxhfUUubwRCwCrtR0EYI2ghpIpgHZOMyO7nZDJmdXWZmhZDkC2z8FRsLRWyt7fwbJ8kWmnjgcg/n3MvMPX7MmdK2/W1lVlbX1jeym7mt7Z3dvfz+QUNFiaRQpxGPZMsnCjgTUNdMc2jFEkjoc2j6g+up33wAqVgk7vQwhk5IAsF6jBJtJC9frN67XRIEID0bVz37clzGriQi4IBdPu/lsZcv2CV7BrxMnJQUUIqal/9yuxFNQhCacqJU27Fj3RkRqRnlMMm5iYKY0AEJoG2oICGozmh2zgQXjdLFvUiaEhrP1N8bIxIqNQx9MxkS3VeL3lT8z2snunfRGTERJxoEnT/USzjWEZ5mg7tMAtV8aAihkpm/YtonklBtEsyZEJzFk5dJo1xyTkvl27NC5SqNI4uO0DE6QQ46RxV0g2qojih6RM/oFb1ZT9aL9W59zEczVrpziP7A+vwB1byatg==</latexit>

X

m

K†
mKm = I

<latexit sha1_base64="fQap9jFX8DpaDyq/GQkRjmirndE=">AAACDnicbVDLSsNAFJ34rPUVdelmsBRclaQKuhGKbpRuKtgHNDFMJpN26EwSZiZCCfkCN/6KGxeKuHXtzr9x2mahrQcuHM65l3vv8RNGpbKsb2NpeWV1bb20Ud7c2t7ZNff2OzJOBSZtHLNY9HwkCaMRaSuqGOklgiDuM9L1R1cTv/tAhKRxdKfGCXE5GkQ0pBgpLXlm1ZEp9zKew+a9E6DBgAiPw6auC+hwpIa+n93knlmxatYUcJHYBamAAi3P/HKCGKecRAozJGXfthLlZkgoihnJy04qSYLwCA1IX9MIcSLdbPpODqtaCWAYC12RglP190SGuJRj7uvOyYVy3puI/3n9VIXnbkajJFUkwrNFYcqgiuEkGxhQQbBiY00QFlTfCvEQCYSVTrCsQ7DnX14knXrNPqnVb08rjcsijhI4BEfgGNjgDDTANWiBNsDgETyDV/BmPBkvxrvxMWtdMoqZA/AHxucPZ1ibsA==</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state � = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

= p
|�ih�|+ |2ih2|

2
+ (1� p)|2ih2|

<latexit sha1_base64="jHK32YjgS054a6CbJdh9m/mYErk="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

= p
|�ih�|+ |2ih2|

2
+ (1� p)|2ih2|

<latexit sha1_base64="jHK32YjgS054a6CbJdh9m/mYErk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

= p
|�ih�|+ |2ih2|

2
+ (1� p)|2ih2|

<latexit sha1_base64="jHK32YjgS054a6CbJdh9m/mYErk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

= p
|�ih�|+ |2ih2|

2
+ (1� p)|2ih2|

<latexit sha1_base64="jHK32YjgS054a6CbJdh9m/mYErk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map: ⇤(�)�1/2M⇤(�)�1/2 =
2

p
|�ih�|h�|M |�i+ 2

2� p
|2ih2|h2|M |2ih2|+ und.⇥ |+ih+|h+|M |+i

<latexit sha1_base64="rgJKP5ze3RilgPeHLavEXHzi07g="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

= p
|�ih�|+ |2ih2|

2
+ (1� p)|2ih2|

<latexit sha1_base64="jHK32YjgS054a6CbJdh9m/mYErk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map: ⇤(�)�1/2M⇤(�)�1/2 =
2

p
|�ih�|h�|M |�i+ 2

2� p
|2ih2|h2|M |2ih2|+ und.⇥ |+ih+|h+|M |+i

<latexit sha1_base64="rgJKP5ze3RilgPeHLavEXHzi07g="></latexit> assume :h+|M |+i = 0
<latexit sha1_base64="WG7pVhQ+wx4C2XFKjllyDdNxUcM=">AAACE3icbVDLSgMxFM3Ud32NunQTLIIolBkVFEEounEjVLC10Cklk97WYCYzJHfEMvYf3Pgrblwo4taNO//G9LFQ64HAyTn35uaeMJHCoOd9ObmJyanpmdm5/PzC4tKyu7JaNXGqOVR4LGNdC5kBKRRUUKCEWqKBRaGEq/DmtO9f3YI2IlaX2E2gEbGOEm3BGVqp6W4HCHeYMWPSCOhRjwaSqY4EukPvz+n9Dg308H7sNd2CV/QGoOPEH5ECGaHcdD+DVsztuwq5tBPqvpdgI2MaBZfQywepgYTxG9aBuqWKRWAa2WCnHt20Sou2Y22PQjpQf3ZkLDKmG4W2MmJ4bf56ffE/r55i+7CRCZWkCIoPB7VTSTGm/YBoS2jgKLuWMK6F/Svl10wzjjbGvA3B/7vyOKnuFv294u7FfqF0MopjlqyTDbJFfHJASuSMlEmFcPJAnsgLeXUenWfnzXkfluacUc8a+QXn4xu4LJzA</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

= p
|�ih�|+ |2ih2|

2
+ (1� p)|2ih2|

<latexit sha1_base64="jHK32YjgS054a6CbJdh9m/mYErk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map: ⇤(�)�1/2M⇤(�)�1/2 =
2

p
|�ih�|h�|M |�i+ 2

2� p
|2ih2|h2|M |2ih2|+ und.⇥ |+ih+|h+|M |+i

<latexit sha1_base64="rgJKP5ze3RilgPeHLavEXHzi07g="></latexit>

⇤†(⇤(�)�1/2M⇤(�)�1/2) =
2

p
⇤†(|�ih�|)h�|M |�i+ 2

2� p
⇤†(|2ih2|)h2|M |2i

<latexit sha1_base64="OyHqOnhOaAHXNlCmWxNcOzaPhj8="></latexit>

assume :h+|M |+i = 0
<latexit sha1_base64="WG7pVhQ+wx4C2XFKjllyDdNxUcM=">AAACE3icbVDLSgMxFM3Ud32NunQTLIIolBkVFEEounEjVLC10Cklk97WYCYzJHfEMvYf3Pgrblwo4taNO//G9LFQ64HAyTn35uaeMJHCoOd9ObmJyanpmdm5/PzC4tKyu7JaNXGqOVR4LGNdC5kBKRRUUKCEWqKBRaGEq/DmtO9f3YI2IlaX2E2gEbGOEm3BGVqp6W4HCHeYMWPSCOhRjwaSqY4EukPvz+n9Dg308H7sNd2CV/QGoOPEH5ECGaHcdD+DVsztuwq5tBPqvpdgI2MaBZfQywepgYTxG9aBuqWKRWAa2WCnHt20Sou2Y22PQjpQf3ZkLDKmG4W2MmJ4bf56ffE/r55i+7CRCZWkCIoPB7VTSTGm/YBoS2jgKLuWMK6F/Svl10wzjjbGvA3B/7vyOKnuFv294u7FfqF0MopjlqyTDbJFfHJASuSMlEmFcPJAnsgLeXUenWfnzXkfluacUc8a+QXn4xu4LJzA</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

= p
|�ih�|+ |2ih2|

2
+ (1� p)|2ih2|

<latexit sha1_base64="jHK32YjgS054a6CbJdh9m/mYErk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map: ⇤(�)�1/2M⇤(�)�1/2 =
2

p
|�ih�|h�|M |�i+ 2

2� p
|2ih2|h2|M |2ih2|+ und.⇥ |+ih+|h+|M |+i

<latexit sha1_base64="rgJKP5ze3RilgPeHLavEXHzi07g="></latexit> assume :h+|M |+i = 0
<latexit sha1_base64="WG7pVhQ+wx4C2XFKjllyDdNxUcM=">AAACE3icbVDLSgMxFM3Ud32NunQTLIIolBkVFEEounEjVLC10Cklk97WYCYzJHfEMvYf3Pgrblwo4taNO//G9LFQ64HAyTn35uaeMJHCoOd9ObmJyanpmdm5/PzC4tKyu7JaNXGqOVR4LGNdC5kBKRRUUKCEWqKBRaGEq/DmtO9f3YI2IlaX2E2gEbGOEm3BGVqp6W4HCHeYMWPSCOhRjwaSqY4EukPvz+n9Dg308H7sNd2CV/QGoOPEH5ECGaHcdD+DVsztuwq5tBPqvpdgI2MaBZfQywepgYTxG9aBuqWKRWAa2WCnHt20Sou2Y22PQjpQf3ZkLDKmG4W2MmJ4bf56ffE/r55i+7CRCZWkCIoPB7VTSTGm/YBoS2jgKLuWMK6F/Svl10wzjjbGvA3B/7vyOKnuFv294u7FfqF0MopjlqyTDbJFfHJASuSMlEmFcPJAnsgLeXUenWfnzXkfluacUc8a+QXn4xu4LJzA</latexit>

⇤†(⇤(�)�1/2M⇤(�)�1/2) =
2

p
⇤†(|�ih�|)h�|M |�i+ 2

2� p
⇤†(|2ih2|)h2|M |2i

<latexit sha1_base64="OyHqOnhOaAHXNlCmWxNcOzaPhj8="></latexit>

=
2

p
|0ih0|h�|M |�i+ 2

2� p
(|2ih2|+ |1ih1|)h2|M |2i

<latexit sha1_base64="sofD2POGp2aA+V97tISoN9w4yuQ="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

= p
|�ih�|+ |2ih2|

2
+ (1� p)|2ih2|

<latexit sha1_base64="jHK32YjgS054a6CbJdh9m/mYErk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map: ⇤(�)�1/2M⇤(�)�1/2 =
2

p
|�ih�|h�|M |�i+ 2

2� p
|2ih2|h2|M |2ih2|+ und.⇥ |+ih+|h+|M |+i

<latexit sha1_base64="rgJKP5ze3RilgPeHLavEXHzi07g="></latexit> assume :h+|M |+i = 0
<latexit sha1_base64="WG7pVhQ+wx4C2XFKjllyDdNxUcM=">AAACE3icbVDLSgMxFM3Ud32NunQTLIIolBkVFEEounEjVLC10Cklk97WYCYzJHfEMvYf3Pgrblwo4taNO//G9LFQ64HAyTn35uaeMJHCoOd9ObmJyanpmdm5/PzC4tKyu7JaNXGqOVR4LGNdC5kBKRRUUKCEWqKBRaGEq/DmtO9f3YI2IlaX2E2gEbGOEm3BGVqp6W4HCHeYMWPSCOhRjwaSqY4EukPvz+n9Dg308H7sNd2CV/QGoOPEH5ECGaHcdD+DVsztuwq5tBPqvpdgI2MaBZfQywepgYTxG9aBuqWKRWAa2WCnHt20Sou2Y22PQjpQf3ZkLDKmG4W2MmJ4bf56ffE/r55i+7CRCZWkCIoPB7VTSTGm/YBoS2jgKLuWMK6F/Svl10wzjjbGvA3B/7vyOKnuFv294u7FfqF0MopjlqyTDbJFfHJASuSMlEmFcPJAnsgLeXUenWfnzXkfluacUc8a+QXn4xu4LJzA</latexit>

⇤†(⇤(�)�1/2M⇤(�)�1/2) =
2

p
⇤†(|�ih�|)h�|M |�i+ 2

2� p
⇤†(|2ih2|)h2|M |2i

<latexit sha1_base64="OyHqOnhOaAHXNlCmWxNcOzaPhj8="></latexit>

=
2

p
|0ih0|h�|M |�i+ 2

2� p
(|2ih2|+ |1ih1|)h2|M |2i

<latexit sha1_base64="sofD2POGp2aA+V97tISoN9w4yuQ="></latexit>

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state � = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>



107

Petz Recovery Theorem Example

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

Alternate state: ⇢ = pb|0ih0|+ p(1� b)|1ih1|+ (1� p)|2ih2|
<latexit sha1_base64="grhaUHbGx8QkHHuAZ5Z8Xyg9Bps="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

Alternate state: ⇢ = pb|0ih0|+ p(1� b)|1ih1|+ (1� p)|2ih2|
<latexit sha1_base64="grhaUHbGx8QkHHuAZ5Z8Xyg9Bps="></latexit>

⇤(⇢) = pb|�ih�|+ (1� pb)|2ih2|
<latexit sha1_base64="6oKyWdhJMlhHbE28FKriJXAKtDc="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

Alternate state: ⇢ = pb|0ih0|+ p(1� b)|1ih1|+ (1� p)|2ih2|
<latexit sha1_base64="grhaUHbGx8QkHHuAZ5Z8Xyg9Bps="></latexit>

⇤(⇢) = pb|�ih�|+ (1� pb)|2ih2|
<latexit sha1_base64="6oKyWdhJMlhHbE28FKriJXAKtDc="></latexit>

⇤P
� (⇤(⇢)) = pb|0ih0|+ p(1� pb)

2� p
|1ih1|+ (2� 2p)(1� pb)

2� p
|2ih2|

<latexit sha1_base64="4bEqqFuT1feYANf5ofYqvO1ONDg="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

Alternate state: ⇢ = pb|0ih0|+ p(1� b)|1ih1|+ (1� p)|2ih2|
<latexit sha1_base64="grhaUHbGx8QkHHuAZ5Z8Xyg9Bps="></latexit>

⇤(⇢) = pb|�ih�|+ (1� pb)|2ih2|
<latexit sha1_base64="6oKyWdhJMlhHbE28FKriJXAKtDc="></latexit>

⇤P
� (⇤(⇢)) = pb|0ih0|+ p(1� pb)

2� p
|1ih1|+ (2� 2p)(1� pb)

2� p
|2ih2|

<latexit sha1_base64="4bEqqFuT1feYANf5ofYqvO1ONDg="></latexit>

Consequence of Petz Recovery Thm: Distinguishability is only preserved if: ⇤P
� (⇤(⇢)) = ⇢

<latexit sha1_base64="5D/KjWoS7TA0FN5fnZM1wCgqfJ0="></latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

Alternate state: ⇢ = pb|0ih0|+ p(1� b)|1ih1|+ (1� p)|2ih2|
<latexit sha1_base64="grhaUHbGx8QkHHuAZ5Z8Xyg9Bps="></latexit>

⇤(⇢) = pb|�ih�|+ (1� pb)|2ih2|
<latexit sha1_base64="6oKyWdhJMlhHbE28FKriJXAKtDc="></latexit>

⇤P
� (⇤(⇢)) = pb|0ih0|+ p(1� pb)

2� p
|1ih1|+ (2� 2p)(1� pb)

2� p
|2ih2|

<latexit sha1_base64="4bEqqFuT1feYANf5ofYqvO1ONDg="></latexit>

Consequence of Petz Recovery Thm: Distinguishability is only preserved if: ⇤P
� (⇤(⇢)) = ⇢

<latexit sha1_base64="5D/KjWoS7TA0FN5fnZM1wCgqfJ0="></latexit>

p(1� b) =
p(1� pb)

2� p
<latexit sha1_base64="njoCATglAQflDr8Z/R4XfqHD3hI=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahXbTMVEE3QtGNywr2Ae1QMmmmDc1kQpIRyjDgxl9x40IRt/6EO//GTNuFth64cHLOveTe4wtGlXacbyu3srq2vpHfLGxt7+zu2fsHLRXFEpMmjlgkOz5ShFFOmppqRjpCEhT6jLT98U3mtx+IVDTi93oiiBeiIacBxUgbqW8fiZJb8ctXvUAinGQP4ZfTpFYRad8uOlVnCrhM3DkpgjkaffurN4hwHBKuMUNKdV1HaC9BUlPMSFroxYoIhMdoSLqGchQS5SXTG1J4apQBDCJpims4VX9PJChUahL6pjNEeqQWvUz8z+vGOrj0EspFrAnHs4+CmEEdwSwQOKCSYM0mhiAsqdkV4hEyaWgTW8GE4C6evExatap7Vq3dnRfr1/M48uAYnIAScMEFqINb0ABNgMEjeAav4M16sl6sd+tj1pqz5jOH4A+szx9mrJYZ</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

Alternate state: ⇢ = pb|0ih0|+ p(1� b)|1ih1|+ (1� p)|2ih2|
<latexit sha1_base64="grhaUHbGx8QkHHuAZ5Z8Xyg9Bps="></latexit>

⇤(⇢) = pb|�ih�|+ (1� pb)|2ih2|
<latexit sha1_base64="6oKyWdhJMlhHbE28FKriJXAKtDc="></latexit>

⇤P
� (⇤(⇢)) = pb|0ih0|+ p(1� pb)

2� p
|1ih1|+ (2� 2p)(1� pb)

2� p
|2ih2|

<latexit sha1_base64="4bEqqFuT1feYANf5ofYqvO1ONDg="></latexit>

Consequence of Petz Recovery Thm: Distinguishability is only preserved if: ⇤P
� (⇤(⇢)) = ⇢

<latexit sha1_base64="5D/KjWoS7TA0FN5fnZM1wCgqfJ0="></latexit>

p(1� b) =
p(1� pb)

2� p
<latexit sha1_base64="njoCATglAQflDr8Z/R4XfqHD3hI=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahXbTMVEE3QtGNywr2Ae1QMmmmDc1kQpIRyjDgxl9x40IRt/6EO//GTNuFth64cHLOveTe4wtGlXacbyu3srq2vpHfLGxt7+zu2fsHLRXFEpMmjlgkOz5ShFFOmppqRjpCEhT6jLT98U3mtx+IVDTi93oiiBeiIacBxUgbqW8fiZJb8ctXvUAinGQP4ZfTpFYRad8uOlVnCrhM3DkpgjkaffurN4hwHBKuMUNKdV1HaC9BUlPMSFroxYoIhMdoSLqGchQS5SXTG1J4apQBDCJpims4VX9PJChUahL6pjNEeqQWvUz8z+vGOrj0EspFrAnHs4+CmEEdwSwQOKCSYM0mhiAsqdkV4hEyaWgTW8GE4C6evExatap7Vq3dnRfr1/M48uAYnIAScMEFqINb0ABNgMEjeAav4M16sl6sd+tj1pqz5jOH4A+szx9mrJYZ</latexit>

(p� p2)(1� 2b) = 0
<latexit sha1_base64="4pDoH008TPJZuO/jUl5KlXaK0+I=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCu2iZGQXdCEU3LivYB7RjyaSZNjSTCUlGqEO/xI0LRdz6Ke78G9N2Ftp64MLhnHu5955AMKq043xbubX1jc2t/HZhZ3dvv2gfHLZUnEhMmjhmsewESBFGOWlqqhnpCElQFDDSDsY3M7/9SKSiMb/XE0H8CA05DSlG2kh9u1gWVfHgVcpu1QsqV07fLjk1Zw64StyMlECGRt/+6g1inESEa8yQUl3XEdpPkdQUMzIt9BJFBMJjNCRdQzmKiPLT+eFTeGqUAQxjaYprOFd/T6QoUmoSBaYzQnqklr2Z+J/XTXR46aeUi0QTjheLwoRBHcNZCnBAJcGaTQxBWFJzK8QjJBHWJquCCcFdfnmVtLyae1bz7s5L9essjjw4BiegDFxwAergFjRAE2CQgGfwCt6sJ+vFerc+Fq05K5s5An9gff4ARZiQ4w==</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

Alternate state: ⇢ = pb|0ih0|+ p(1� b)|1ih1|+ (1� p)|2ih2|
<latexit sha1_base64="grhaUHbGx8QkHHuAZ5Z8Xyg9Bps="></latexit>

⇤(⇢) = pb|�ih�|+ (1� pb)|2ih2|
<latexit sha1_base64="6oKyWdhJMlhHbE28FKriJXAKtDc="></latexit>

⇤P
� (⇤(⇢)) = pb|0ih0|+ p(1� pb)

2� p
|1ih1|+ (2� 2p)(1� pb)

2� p
|2ih2|

<latexit sha1_base64="4bEqqFuT1feYANf5ofYqvO1ONDg="></latexit>

Consequence of Petz Recovery Thm: Distinguishability is only preserved if: ⇤P
� (⇤(⇢)) = ⇢

<latexit sha1_base64="5D/KjWoS7TA0FN5fnZM1wCgqfJ0="></latexit>

p(1� b) =
p(1� pb)

2� p
<latexit sha1_base64="njoCATglAQflDr8Z/R4XfqHD3hI=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahXbTMVEE3QtGNywr2Ae1QMmmmDc1kQpIRyjDgxl9x40IRt/6EO//GTNuFth64cHLOveTe4wtGlXacbyu3srq2vpHfLGxt7+zu2fsHLRXFEpMmjlgkOz5ShFFOmppqRjpCEhT6jLT98U3mtx+IVDTi93oiiBeiIacBxUgbqW8fiZJb8ctXvUAinGQP4ZfTpFYRad8uOlVnCrhM3DkpgjkaffurN4hwHBKuMUNKdV1HaC9BUlPMSFroxYoIhMdoSLqGchQS5SXTG1J4apQBDCJpims4VX9PJChUahL6pjNEeqQWvUz8z+vGOrj0EspFrAnHs4+CmEEdwSwQOKCSYM0mhiAsqdkV4hEyaWgTW8GE4C6evExatap7Vq3dnRfr1/M48uAYnIAScMEFqINb0ABNgMEjeAav4M16sl6sd+tj1pqz5jOH4A+szx9mrJYZ</latexit>

(p� p2)(1� 2b) = 0
<latexit sha1_base64="4pDoH008TPJZuO/jUl5KlXaK0+I=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCu2iZGQXdCEU3LivYB7RjyaSZNjSTCUlGqEO/xI0LRdz6Ke78G9N2Ftp64MLhnHu5955AMKq043xbubX1jc2t/HZhZ3dvv2gfHLZUnEhMmjhmsewESBFGOWlqqhnpCElQFDDSDsY3M7/9SKSiMb/XE0H8CA05DSlG2kh9u1gWVfHgVcpu1QsqV07fLjk1Zw64StyMlECGRt/+6g1inESEa8yQUl3XEdpPkdQUMzIt9BJFBMJjNCRdQzmKiPLT+eFTeGqUAQxjaYprOFd/T6QoUmoSBaYzQnqklr2Z+J/XTXR46aeUi0QTjheLwoRBHcNZCnBAJcGaTQxBWFJzK8QjJBHWJquCCcFdfnmVtLyae1bz7s5L9essjjw4BiegDFxwAergFjRAE2CQgGfwCt6sJ+vFerc+Fq05K5s5An9gff4ARZiQ4w==</latexit>

Solutions:
<latexit sha1_base64="elsHaHae6fn6yt9+yjh8NA4tbqg=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KkkVFE9FLx4r2g9oQ9lsN+3SzW7Ynagl9qd48aCIV3+JN/+NmzYHbX0w8Hhvhpl5QcyZBtf9tpaWV1bX1gsbxc2t7Z1du7TX1DJRhDaI5FK1A6wpZ4I2gAGn7VhRHAWctoLRVea37qnSTIo7GMfUj/BAsJARDEbq2aUu0EdIbyVPMkFfTHp22a24UziLxMtJGeWo9+yvbl+SJKICCMdadzw3Bj/FChjhdFLsJprGmIzwgHYMFTii2k+np0+cI6P0nVAqUwKcqfp7IsWR1uMoMJ0RhqGe9zLxP6+TQHjup0zECVBBZovChDsgnSwHp88UJcDHhmCimLnVIUOsMAGTVtGE4M2/vEia1Yp3UqnenJZrl3kcBXSADtEx8tAZqqFrVEcNRNADekav6M16sl6sd+tj1rpk5TP76A+szx8ELpR8</latexit>

b = 1/2
<latexit sha1_base64="+zs44dBJW07JkJ2rBWttwEv5TOA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkV9CIUvXisYD+gDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8NOME/YgOJA85o8ZKjeDGO6/2SmW34s5AlomXkzLkqPdKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZsdOyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhtZ9xmaQGJZsvClNBTEymn5M+V8iMGFtCmeL2VsKGVFFmbD5FG4K3+PIyaVYr3kWl+nBZrt3mcRTgGE7gDDy4ghrcQx0awIDDM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5Z1jeE=</latexit>

p = 0 or 1
<latexit sha1_base64="40xGbDu7dcUJuPvamLp9cRQAs44=">AAAB+3icbVC7SgNBFJ31GeNrjaXNYBCswm4UtBGCNpYRzAOSJcxOZpMhszPLzF1JWPIrNhaK2Pojdv6Nk2QLTTzV4Zx7ueeeMBHcgOd9O2vrG5tb24Wd4u7e/sGhe1RqGpVqyhpUCaXbITFMcMkawEGwdqIZiUPBWuHobua3npg2XMlHmCQsiMlA8ohTAlbquaUE32APd4GNIcNK46nfc8texZsDrxI/J2WUo95zv7p9RdOYSaCCGNPxvQSCjGjgVLBpsZsalhA6IgPWsVSSmJkgm2ef4jOr9HFkL0dKAp6rvzcyEhsziUM7GRMYmmVvJv7ndVKIroOMyyQFJuniUJQKDArPisB9rhkFMbGEUM1tVkyHRBMKtq6iLcFffnmVNKsV/6JSfbgs127zOgroBJ2ic+SjK1RD96iOGoiiMXpGr+jNmTovzrvzsRhdc/KdY/QHzucP3iuTCw==</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

Alternate state: ⇢ = pb|0ih0|+ p(1� b)|1ih1|+ (1� p)|2ih2|
<latexit sha1_base64="grhaUHbGx8QkHHuAZ5Z8Xyg9Bps="></latexit>

⇤(⇢) = pb|�ih�|+ (1� pb)|2ih2|
<latexit sha1_base64="6oKyWdhJMlhHbE28FKriJXAKtDc="></latexit>

⇤P
� (⇤(⇢)) = pb|0ih0|+ p(1� pb)

2� p
|1ih1|+ (2� 2p)(1� pb)

2� p
|2ih2|

<latexit sha1_base64="4bEqqFuT1feYANf5ofYqvO1ONDg="></latexit>

Consequence of Petz Recovery Thm: Distinguishability is only preserved if: ⇤P
� (⇤(⇢)) = ⇢

<latexit sha1_base64="5D/KjWoS7TA0FN5fnZM1wCgqfJ0="></latexit>

p(1� b) =
p(1� pb)

2� p
<latexit sha1_base64="njoCATglAQflDr8Z/R4XfqHD3hI=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahXbTMVEE3QtGNywr2Ae1QMmmmDc1kQpIRyjDgxl9x40IRt/6EO//GTNuFth64cHLOveTe4wtGlXacbyu3srq2vpHfLGxt7+zu2fsHLRXFEpMmjlgkOz5ShFFOmppqRjpCEhT6jLT98U3mtx+IVDTi93oiiBeiIacBxUgbqW8fiZJb8ctXvUAinGQP4ZfTpFYRad8uOlVnCrhM3DkpgjkaffurN4hwHBKuMUNKdV1HaC9BUlPMSFroxYoIhMdoSLqGchQS5SXTG1J4apQBDCJpims4VX9PJChUahL6pjNEeqQWvUz8z+vGOrj0EspFrAnHs4+CmEEdwSwQOKCSYM0mhiAsqdkV4hEyaWgTW8GE4C6evExatap7Vq3dnRfr1/M48uAYnIAScMEFqINb0ABNgMEjeAav4M16sl6sd+tj1pqz5jOH4A+szx9mrJYZ</latexit>

(p� p2)(1� 2b) = 0
<latexit sha1_base64="4pDoH008TPJZuO/jUl5KlXaK0+I=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCu2iZGQXdCEU3LivYB7RjyaSZNjSTCUlGqEO/xI0LRdz6Ke78G9N2Ftp64MLhnHu5955AMKq043xbubX1jc2t/HZhZ3dvv2gfHLZUnEhMmjhmsewESBFGOWlqqhnpCElQFDDSDsY3M7/9SKSiMb/XE0H8CA05DSlG2kh9u1gWVfHgVcpu1QsqV07fLjk1Zw64StyMlECGRt/+6g1inESEa8yQUl3XEdpPkdQUMzIt9BJFBMJjNCRdQzmKiPLT+eFTeGqUAQxjaYprOFd/T6QoUmoSBaYzQnqklr2Z+J/XTXR46aeUi0QTjheLwoRBHcNZCnBAJcGaTQxBWFJzK8QjJBHWJquCCcFdfnmVtLyae1bz7s5L9essjjw4BiegDFxwAergFjRAE2CQgGfwCt6sJ+vFerc+Fq05K5s5An9gff4ARZiQ4w==</latexit>

Solutions:
<latexit sha1_base64="elsHaHae6fn6yt9+yjh8NA4tbqg=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KkkVFE9FLx4r2g9oQ9lsN+3SzW7Ynagl9qd48aCIV3+JN/+NmzYHbX0w8Hhvhpl5QcyZBtf9tpaWV1bX1gsbxc2t7Z1du7TX1DJRhDaI5FK1A6wpZ4I2gAGn7VhRHAWctoLRVea37qnSTIo7GMfUj/BAsJARDEbq2aUu0EdIbyVPMkFfTHp22a24UziLxMtJGeWo9+yvbl+SJKICCMdadzw3Bj/FChjhdFLsJprGmIzwgHYMFTii2k+np0+cI6P0nVAqUwKcqfp7IsWR1uMoMJ0RhqGe9zLxP6+TQHjup0zECVBBZovChDsgnSwHp88UJcDHhmCimLnVIUOsMAGTVtGE4M2/vEia1Yp3UqnenJZrl3kcBXSADtEx8tAZqqFrVEcNRNADekav6M16sl6sd+tj1rpk5TP76A+szx8ELpR8</latexit>

b = 1/2
<latexit sha1_base64="+zs44dBJW07JkJ2rBWttwEv5TOA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkV9CIUvXisYD+gDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8NOME/YgOJA85o8ZKjeDGO6/2SmW34s5AlomXkzLkqPdKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZsdOyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhtZ9xmaQGJZsvClNBTEymn5M+V8iMGFtCmeL2VsKGVFFmbD5FG4K3+PIyaVYr3kWl+nBZrt3mcRTgGE7gDDy4ghrcQx0awIDDM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5Z1jeE=</latexit>

p = 0 or 1
<latexit sha1_base64="40xGbDu7dcUJuPvamLp9cRQAs44=">AAAB+3icbVC7SgNBFJ31GeNrjaXNYBCswm4UtBGCNpYRzAOSJcxOZpMhszPLzF1JWPIrNhaK2Pojdv6Nk2QLTTzV4Zx7ueeeMBHcgOd9O2vrG5tb24Wd4u7e/sGhe1RqGpVqyhpUCaXbITFMcMkawEGwdqIZiUPBWuHobua3npg2XMlHmCQsiMlA8ohTAlbquaUE32APd4GNIcNK46nfc8texZsDrxI/J2WUo95zv7p9RdOYSaCCGNPxvQSCjGjgVLBpsZsalhA6IgPWsVSSmJkgm2ef4jOr9HFkL0dKAp6rvzcyEhsziUM7GRMYmmVvJv7ndVKIroOMyyQFJuniUJQKDArPisB9rhkFMbGEUM1tVkyHRBMKtq6iLcFffnmVNKsV/6JSfbgs127zOgroBJ2ic+SjK1RD96iOGoiiMXpGr+jNmTovzrvzsRhdc/KdY/QHzucP3iuTCw==</latexit>

(trivial ⇢ = �)
<latexit sha1_base64="aKtklFPs4sazSwaxUaBHMpZcHkw=">AAACCHicbVA9SwNBEN3zM8avU0sLF4MQm3AXBW2EoI1lBPMBuSPsbTbJkt27Y3cuGI6UNv4VGwtFbP0Jdv4bN8kVmvhg4PHeDDPzglhwDY7zbS0tr6yurec28ptb2zu79t5+XUeJoqxGIxGpZkA0EzxkNeAgWDNWjMhAsEYwuJn4jSFTmkfhPYxi5kvSC3mXUwJGattHRQ/YA6Sg+JATgcfYU/0IX2FP854kp2274JScKfAicTNSQBmqbfvL60Q0kSwEKojWLdeJwU+JAk4FG+e9RLOY0AHpsZahIZFM++n0kTE+MUoHdyNlKgQ8VX9PpERqPZKB6ZQE+nrem4j/ea0Eupd+ysM4ARbS2aJuIjBEeJIK7nDFKIiRIYQqbm7FtE8UoWCyy5sQ3PmXF0m9XHLPSuW780LlOosjhw7RMSoiF12gCrpFVVRDFD2iZ/SK3qwn68V6tz5mrUtWNnOA/sD6/AGtIZkZ</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

Alternate state: ⇢ = pb|0ih0|+ p(1� b)|1ih1|+ (1� p)|2ih2|
<latexit sha1_base64="grhaUHbGx8QkHHuAZ5Z8Xyg9Bps="></latexit>

⇤(⇢) = pb|�ih�|+ (1� pb)|2ih2|
<latexit sha1_base64="6oKyWdhJMlhHbE28FKriJXAKtDc="></latexit>

⇤P
� (⇤(⇢)) = pb|0ih0|+ p(1� pb)

2� p
|1ih1|+ (2� 2p)(1� pb)

2� p
|2ih2|

<latexit sha1_base64="4bEqqFuT1feYANf5ofYqvO1ONDg="></latexit>

Consequence of Petz Recovery Thm: Distinguishability is only preserved if: ⇤P
� (⇤(⇢)) = ⇢

<latexit sha1_base64="5D/KjWoS7TA0FN5fnZM1wCgqfJ0="></latexit>

p(1� b) =
p(1� pb)

2� p
<latexit sha1_base64="njoCATglAQflDr8Z/R4XfqHD3hI=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahXbTMVEE3QtGNywr2Ae1QMmmmDc1kQpIRyjDgxl9x40IRt/6EO//GTNuFth64cHLOveTe4wtGlXacbyu3srq2vpHfLGxt7+zu2fsHLRXFEpMmjlgkOz5ShFFOmppqRjpCEhT6jLT98U3mtx+IVDTi93oiiBeiIacBxUgbqW8fiZJb8ctXvUAinGQP4ZfTpFYRad8uOlVnCrhM3DkpgjkaffurN4hwHBKuMUNKdV1HaC9BUlPMSFroxYoIhMdoSLqGchQS5SXTG1J4apQBDCJpims4VX9PJChUahL6pjNEeqQWvUz8z+vGOrj0EspFrAnHs4+CmEEdwSwQOKCSYM0mhiAsqdkV4hEyaWgTW8GE4C6evExatap7Vq3dnRfr1/M48uAYnIAScMEFqINb0ABNgMEjeAav4M16sl6sd+tj1pqz5jOH4A+szx9mrJYZ</latexit>

(p� p2)(1� 2b) = 0
<latexit sha1_base64="4pDoH008TPJZuO/jUl5KlXaK0+I=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCu2iZGQXdCEU3LivYB7RjyaSZNjSTCUlGqEO/xI0LRdz6Ke78G9N2Ftp64MLhnHu5955AMKq043xbubX1jc2t/HZhZ3dvv2gfHLZUnEhMmjhmsewESBFGOWlqqhnpCElQFDDSDsY3M7/9SKSiMb/XE0H8CA05DSlG2kh9u1gWVfHgVcpu1QsqV07fLjk1Zw64StyMlECGRt/+6g1inESEa8yQUl3XEdpPkdQUMzIt9BJFBMJjNCRdQzmKiPLT+eFTeGqUAQxjaYprOFd/T6QoUmoSBaYzQnqklr2Z+J/XTXR46aeUi0QTjheLwoRBHcNZCnBAJcGaTQxBWFJzK8QjJBHWJquCCcFdfnmVtLyae1bz7s5L9essjjw4BiegDFxwAergFjRAE2CQgGfwCt6sJ+vFerc+Fq05K5s5An9gff4ARZiQ4w==</latexit>

Solutions:
<latexit sha1_base64="elsHaHae6fn6yt9+yjh8NA4tbqg=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KkkVFE9FLx4r2g9oQ9lsN+3SzW7Ynagl9qd48aCIV3+JN/+NmzYHbX0w8Hhvhpl5QcyZBtf9tpaWV1bX1gsbxc2t7Z1du7TX1DJRhDaI5FK1A6wpZ4I2gAGn7VhRHAWctoLRVea37qnSTIo7GMfUj/BAsJARDEbq2aUu0EdIbyVPMkFfTHp22a24UziLxMtJGeWo9+yvbl+SJKICCMdadzw3Bj/FChjhdFLsJprGmIzwgHYMFTii2k+np0+cI6P0nVAqUwKcqfp7IsWR1uMoMJ0RhqGe9zLxP6+TQHjup0zECVBBZovChDsgnSwHp88UJcDHhmCimLnVIUOsMAGTVtGE4M2/vEia1Yp3UqnenJZrl3kcBXSADtEx8tAZqqFrVEcNRNADekav6M16sl6sd+tj1rpk5TP76A+szx8ELpR8</latexit>

b = 1/2
<latexit sha1_base64="+zs44dBJW07JkJ2rBWttwEv5TOA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkV9CIUvXisYD+gDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8NOME/YgOJA85o8ZKjeDGO6/2SmW34s5AlomXkzLkqPdKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZsdOyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhtZ9xmaQGJZsvClNBTEymn5M+V8iMGFtCmeL2VsKGVFFmbD5FG4K3+PIyaVYr3kWl+nBZrt3mcRTgGE7gDDy4ghrcQx0awIDDM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5Z1jeE=</latexit>

p = 0 or 1
<latexit sha1_base64="40xGbDu7dcUJuPvamLp9cRQAs44=">AAAB+3icbVC7SgNBFJ31GeNrjaXNYBCswm4UtBGCNpYRzAOSJcxOZpMhszPLzF1JWPIrNhaK2Pojdv6Nk2QLTTzV4Zx7ueeeMBHcgOd9O2vrG5tb24Wd4u7e/sGhe1RqGpVqyhpUCaXbITFMcMkawEGwdqIZiUPBWuHobua3npg2XMlHmCQsiMlA8ohTAlbquaUE32APd4GNIcNK46nfc8texZsDrxI/J2WUo95zv7p9RdOYSaCCGNPxvQSCjGjgVLBpsZsalhA6IgPWsVSSmJkgm2ef4jOr9HFkL0dKAp6rvzcyEhsziUM7GRMYmmVvJv7ndVKIroOMyyQFJuniUJQKDArPisB9rhkFMbGEUM1tVkyHRBMKtq6iLcFffnmVNKsV/6JSfbgs127zOgroBJ2ic+SjK1RD96iOGoiiMXpGr+jNmTovzrvzsRhdc/KdY/QHzucP3iuTCw==</latexit>

(trivial ⇢ = �)
<latexit sha1_base64="aKtklFPs4sazSwaxUaBHMpZcHkw=">AAACCHicbVA9SwNBEN3zM8avU0sLF4MQm3AXBW2EoI1lBPMBuSPsbTbJkt27Y3cuGI6UNv4VGwtFbP0Jdv4bN8kVmvhg4PHeDDPzglhwDY7zbS0tr6yurec28ptb2zu79t5+XUeJoqxGIxGpZkA0EzxkNeAgWDNWjMhAsEYwuJn4jSFTmkfhPYxi5kvSC3mXUwJGattHRQ/YA6Sg+JATgcfYU/0IX2FP854kp2274JScKfAicTNSQBmqbfvL60Q0kSwEKojWLdeJwU+JAk4FG+e9RLOY0AHpsZahIZFM++n0kTE+MUoHdyNlKgQ8VX9PpERqPZKB6ZQE+nrem4j/ea0Eupd+ysM4ARbS2aJuIjBEeJIK7nDFKIiRIYQqbm7FtE8UoWCyy5sQ3PmXF0m9XHLPSuW780LlOosjhw7RMSoiF12gCrpFVVRDFD2iZ/SK3qwn68V6tz5mrUtWNnOA/sD6/AGtIZkZ</latexit>
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|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|0i
<latexit sha1_base64="tCjPVrPCQ0Et/7T2M/s2L2Lemz8=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSSrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fDiCQhQ==</latexit>

|1i
<latexit sha1_base64="hZNRpOBtgAgFZkP/a7R3L/WD/XI=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08OSRrqJyILBXKrsVdwayTLyclCFHvVf66vZjlkYoDRNU647nJsbPqDKcCZwUu6nGhLIRHWDHUkkj1H42u3hCTq3SJ2GsbElDZurviYxGWo+jwHZG1Az1ojcV//M6qQmv/IzLJDUo2XxRmApiYjJ9n/S5QmbE2BLKFLe3EjakijJjQyraELzFl5dJs1rxzivVu4ty7SaPowDHcAJn4MEl1OAW6tAABhKe4RXeHO28OO/Ox7x1xclnjuAPnM8fD6yQhg==</latexit>

|2i
<latexit sha1_base64="vYkjh/97agOEgGaeCkoahxPXzXA=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9FjQg8cK9gPbUDbbSbt0swm7G6HE/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHst7M07Qj+hA8pAzaqz08FQlXUXlQGCvVHYr7gxkmXg5KUOOeq/01e3HLI1QGiao1h3PTYyfUWU4EzgpdlONCWUjOsCOpZJGqP1sdvGEnFqlT8JY2ZKGzNTfExmNtB5Hge2MqBnqRW8q/ud1UhNe+RmXSWpQsvmiMBXExGT6PulzhcyIsSWUKW5vJWxIFWXGhlS0IXiLLy+TZrXinVeqdxfl2k0eRwGO4QTOwINLqMEt1KEBDCQ8wyu8Odp5cd6dj3nripPPHMEfOJ8/ETiQhw==</latexit>

|+i
<latexit sha1_base64="6RBdE4wSvokCuUPph9mqcdEgDr4=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmqoMeCHjxWsB/QhrLZbtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rUeujYjVA44T7kd0oEQoGEUrdZ7OSVdTNZCc9Eplt+LOQJaJl5My5Kj3Sl/dfszSiCtkkhrT8dwE/YxqFEzySbGbGp5QNqID3rFU0YgbP5udPCGnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8NrPhEpS5IrNF4WpJBiT6f+kLzRnKMeWUKaFvZWwIdWUoU2paEPwFl9eJs1qxbuoVO8vy7XbPI4CHMMJnIEHV1CDO6hDAxjE8Ayv8Oag8+K8Ox/z1hUnnzmCP3A+fwBfdpCq</latexit>

|�i
<latexit sha1_base64="WM9CqQjpPjTeXGPLpLviSjs0ZMw=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4sSRV0GNBDx4r2A9oQ9lsN+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsY3Uz91iPXRsTqAccJ9yM6UCIUjKKVOk/npKupGkhOeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnpBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieO1nQiUpcsXmi8JUEozJ9H/SF5ozlGNLKNPC3krYkGrK0KZUtCF4iy8vk2a14l1UqveX5dptHkcBjuEEzsCDK6jBHdShAQxieIZXeHPQeXHenY9564qTzxzBHzifP2KQkKw=</latexit>

|2i
<latexit sha1_base64="4k4bq+XSLbjkC9hFGWRcK7aM+lM=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsB+QhrLZTtulm03Y3Qgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6QaBZfYNNwI7CQKaRQKbIfjm5nffkSleSwfzCTBIKJDyQecUWMl/6lGuorKoUDSK1fcqjsHWSVeTiqQo9Erf3X7MUsjlIYJqrXvuYkJMqoMZwKnpW6qMaFsTIfoWypphDrI5idPyZlV+mQQK1vSkLn6eyKjkdaTKLSdETUjvezNxP88PzWD6yDjMkkNSrZYNEgFMTGZ/U/6XCEzYmIJZYrbWwkbUUWZsSmVbAje8surpFWrehfV2v1lpX6bx1GEEziFc/DgCupwBw1oAoMYnuEV3hzjvDjvzseiteDkM8fwB87nD2pRkLE=</latexit>

⇤
<latexit sha1_base64="+7Vn0mJYfaZ//RcqBhLwm7cUdf0=">AAAB7nicbVC7SgNBFL0bXzG+opY2g0GwCrtR0DJoY2ERwTwgWcLd2dlkyOzsMjMrhJCPsLFQxNbvsfNvnCRbaOKBgcM55zL3niAVXBvX/XYKa+sbm1vF7dLO7t7+QfnwqKWTTFHWpIlIVCdAzQSXrGm4EayTKoZxIFg7GN3O/PYTU5on8tGMU+bHOJA84hSNldq9exsNsV+uuFV3DrJKvJxUIEejX/7qhQnNYiYNFah113NT409QGU4Fm5Z6mWYp0hEOWNdSiTHT/mS+7pScWSUkUaLsk4bM1d8TE4y1HseBTcZohnrZm4n/ed3MRNf+hMs0M0zSxUdRJohJyOx2EnLFqBFjS5AqbncldIgKqbENlWwJ3vLJq6RVq3oX1drDZaV+k9dRhBM4hXPw4ArqcAcNaAKFETzDK7w5qfPivDsfi2jByWeO4Q+czx8M849h</latexit> ⇤R

<latexit sha1_base64="yM9W64HcYNw00gjaQnbjFiH7MZ8=">AAAB8HicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxoWLKvYh7VgymUwbmmSGJCOUoV/hxoUibv0cd/6NaTsLbT0QOJxzLrn3BAln2rjut7O0vLK6tl7YKG5ube/slvb2mzpOFaENEvNYtQOsKWeSNgwznLYTRbEIOG0Fw6uJ33qiSrNY3ptRQn2B+5JFjGBjpYfujY2G+PGuVyq7FXcKtEi8nJQhR71X+uqGMUkFlYZwrHXHcxPjZ1gZRjgdF7uppgkmQ9ynHUslFlT72XThMTq2SoiiWNknDZqqvycyLLQeicAmBTYDPe9NxP+8TmqiCz9jMkkNlWT2UZRyZGI0uR6FTFFi+MgSTBSzuyIywAoTYzsq2hK8+ZMXSbNa8U4r1duzcu0yr6MAh3AEJ+DBOdTgGurQAAICnuEV3hzlvDjvzscsuuTkMwfwB87nD2c8kCU=</latexit>Initial state

Final state

� = p
|0ih0|+ |1ih1|

2
+ (1� p)|2ih2|

<latexit sha1_base64="2oPZfT3M2dK07lSqrDMu0ZoBCLk="></latexit>

=
p

2
|�ih�|+ 2� p

2
|2ih2|

<latexit sha1_base64="QyLg/wnIgqKRfIEW8ZtXKn3KWBg=">AAACL3icbVBbS8MwGE3nbc5b1UdfgkMQZKOtgr4IQ0F8nOAusJaRZukWlqYlSYXR9R/54l/Zi4givvovzNY96OaBkMM55yP5jh8zKpVlvRmFldW19Y3iZmlre2d3z9w/aMooEZg0cMQi0faRJIxy0lBUMdKOBUGhz0jLH95O/dYTEZJG/FGNYuKFqM9pQDFSWuqad9duIBBO4yx1snEFugLxPiPQZfldGcOzPOFUZhk4dpZCzrhrlq2qNQNcJvaclMEc9a45cXsRTkLCFWZIyo5txcpLkVAUM5KV3ESSGOEh6pOOphyFRHrpbN8MnmilB4NI6MMVnKm/J1IUSjkKfZ0MkRrIRW8q/ud1EhVceSnlcaIIx/lDQcKgiuC0PNijgmDFRpogLKj+K8QDpNtRuuKSLsFeXHmZNJ2qfV51Hi7KtZt5HUVwBI7BKbDBJaiBe1AHDYDBM5iAd/BhvBivxqfxlUcLxnzmEPyB8f0DuoWoPA==</latexit>

Recovery map:

⇤P
� (M) = |0ih0|h�|M |�i+ (

2� 2p

2� p
|2ih2|+ p

2� p
|1ih1|)h2|M |2i

<latexit sha1_base64="FhLtzhxfvW/N3O8sBoyE8bLTiF4="></latexit>

⇤(�)
<latexit sha1_base64="rX05CRRtIYZZ5N1ToSF3nlvJpgM=">AAAB+XicbVBNS8NAFHypX7V+RT16WSxCvZSkCnosevHgoYK1hSaUzWbTLt1Nwu6mUEL/iRcPinj1n3jz37htc9DWgYVhZh7v7QQpZ0o7zrdVWlvf2Nwqb1d2dvf2D+zDoyeVZJLQNkl4IrsBVpSzmLY105x2U0mxCDjtBKPbmd8ZU6lYEj/qSUp9gQcxixjB2kh92/buTTjENU+xgcDnqG9XnbozB1olbkGqUKDVt7+8MCGZoLEmHCvVc51U+zmWmhFOpxUvUzTFZIQHtGdojAVVfj6/fIrOjBKiKJHmxRrN1d8TORZKTURgkgLroVr2ZuJ/Xi/T0bWfszjNNI3JYlGUcaQTNKsBhUxSovnEEEwkM7ciMsQSE23KqpgS3OUvr5KnRt29qDceLqvNm6KOMpzAKdTAhStowh20oA0ExvAMr/Bm5daL9W59LKIlq5g5hj+wPn8ATieSyg==</latexit>

Alternate state: ⇢ = pb|0ih0|+ p(1� b)|1ih1|+ (1� p)|2ih2|
<latexit sha1_base64="grhaUHbGx8QkHHuAZ5Z8Xyg9Bps="></latexit>

⇤(⇢) = pb|�ih�|+ (1� pb)|2ih2|
<latexit sha1_base64="6oKyWdhJMlhHbE28FKriJXAKtDc="></latexit>

⇤P
� (⇤(⇢)) = pb|0ih0|+ p(1� pb)

2� p
|1ih1|+ (2� 2p)(1� pb)

2� p
|2ih2|

<latexit sha1_base64="4bEqqFuT1feYANf5ofYqvO1ONDg="></latexit>

Consequence of Petz Recovery Thm: Distinguishability is only preserved if: ⇤P
� (⇤(⇢)) = ⇢

<latexit sha1_base64="5D/KjWoS7TA0FN5fnZM1wCgqfJ0="></latexit>

p(1� b) =
p(1� pb)

2� p
<latexit sha1_base64="njoCATglAQflDr8Z/R4XfqHD3hI=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahXbTMVEE3QtGNywr2Ae1QMmmmDc1kQpIRyjDgxl9x40IRt/6EO//GTNuFth64cHLOveTe4wtGlXacbyu3srq2vpHfLGxt7+zu2fsHLRXFEpMmjlgkOz5ShFFOmppqRjpCEhT6jLT98U3mtx+IVDTi93oiiBeiIacBxUgbqW8fiZJb8ctXvUAinGQP4ZfTpFYRad8uOlVnCrhM3DkpgjkaffurN4hwHBKuMUNKdV1HaC9BUlPMSFroxYoIhMdoSLqGchQS5SXTG1J4apQBDCJpims4VX9PJChUahL6pjNEeqQWvUz8z+vGOrj0EspFrAnHs4+CmEEdwSwQOKCSYM0mhiAsqdkV4hEyaWgTW8GE4C6evExatap7Vq3dnRfr1/M48uAYnIAScMEFqINb0ABNgMEjeAav4M16sl6sd+tj1pqz5jOH4A+szx9mrJYZ</latexit>

(p� p2)(1� 2b) = 0
<latexit sha1_base64="4pDoH008TPJZuO/jUl5KlXaK0+I=">AAAB+HicbVDLSgMxFM3UV62Pjrp0EyxCu2iZGQXdCEU3LivYB7RjyaSZNjSTCUlGqEO/xI0LRdz6Ke78G9N2Ftp64MLhnHu5955AMKq043xbubX1jc2t/HZhZ3dvv2gfHLZUnEhMmjhmsewESBFGOWlqqhnpCElQFDDSDsY3M7/9SKSiMb/XE0H8CA05DSlG2kh9u1gWVfHgVcpu1QsqV07fLjk1Zw64StyMlECGRt/+6g1inESEa8yQUl3XEdpPkdQUMzIt9BJFBMJjNCRdQzmKiPLT+eFTeGqUAQxjaYprOFd/T6QoUmoSBaYzQnqklr2Z+J/XTXR46aeUi0QTjheLwoRBHcNZCnBAJcGaTQxBWFJzK8QjJBHWJquCCcFdfnmVtLyae1bz7s5L9essjjw4BiegDFxwAergFjRAE2CQgGfwCt6sJ+vFerc+Fq05K5s5An9gff4ARZiQ4w==</latexit>

Solutions:
<latexit sha1_base64="elsHaHae6fn6yt9+yjh8NA4tbqg=">AAAB+nicbVBNS8NAEN34WetXqkcvwSJ4KkkVFE9FLx4r2g9oQ9lsN+3SzW7Ynagl9qd48aCIV3+JN/+NmzYHbX0w8Hhvhpl5QcyZBtf9tpaWV1bX1gsbxc2t7Z1du7TX1DJRhDaI5FK1A6wpZ4I2gAGn7VhRHAWctoLRVea37qnSTIo7GMfUj/BAsJARDEbq2aUu0EdIbyVPMkFfTHp22a24UziLxMtJGeWo9+yvbl+SJKICCMdadzw3Bj/FChjhdFLsJprGmIzwgHYMFTii2k+np0+cI6P0nVAqUwKcqfp7IsWR1uMoMJ0RhqGe9zLxP6+TQHjup0zECVBBZovChDsgnSwHp88UJcDHhmCimLnVIUOsMAGTVtGE4M2/vEia1Yp3UqnenJZrl3kcBXSADtEx8tAZqqFrVEcNRNADekav6M16sl6sd+tj1rpk5TP76A+szx8ELpR8</latexit>

b = 1/2
<latexit sha1_base64="+zs44dBJW07JkJ2rBWttwEv5TOA=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4qkkV9CIUvXisYD+gDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8NOME/YgOJA85o8ZKjeDGO6/2SmW34s5AlomXkzLkqPdKX91+zNIIpWGCat3x3MT4GVWGM4GTYjfVmFA2ogPsWCpphNrPZsdOyKlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhtZ9xmaQGJZsvClNBTEymn5M+V8iMGFtCmeL2VsKGVFFmbD5FG4K3+PIyaVYr3kWl+nBZrt3mcRTgGE7gDDy4ghrcQx0awIDDM7zCmyOdF+fd+Zi3rjj5zBH8gfP5A5Z1jeE=</latexit>

p = 0 or 1
<latexit sha1_base64="40xGbDu7dcUJuPvamLp9cRQAs44=">AAAB+3icbVC7SgNBFJ31GeNrjaXNYBCswm4UtBGCNpYRzAOSJcxOZpMhszPLzF1JWPIrNhaK2Pojdv6Nk2QLTTzV4Zx7ueeeMBHcgOd9O2vrG5tb24Wd4u7e/sGhe1RqGpVqyhpUCaXbITFMcMkawEGwdqIZiUPBWuHobua3npg2XMlHmCQsiMlA8ohTAlbquaUE32APd4GNIcNK46nfc8texZsDrxI/J2WUo95zv7p9RdOYSaCCGNPxvQSCjGjgVLBpsZsalhA6IgPWsVSSmJkgm2ef4jOr9HFkL0dKAp6rvzcyEhsziUM7GRMYmmVvJv7ndVKIroOMyyQFJuniUJQKDArPisB9rhkFMbGEUM1tVkyHRBMKtq6iLcFffnmVNKsV/6JSfbgs127zOgroBJ2ic+SjK1RD96iOGoiiMXpGr+jNmTovzrvzsRhdc/KdY/QHzucP3iuTCw==</latexit>

(trivial ⇢ = �)
<latexit sha1_base64="aKtklFPs4sazSwaxUaBHMpZcHkw=">AAACCHicbVA9SwNBEN3zM8avU0sLF4MQm3AXBW2EoI1lBPMBuSPsbTbJkt27Y3cuGI6UNv4VGwtFbP0Jdv4bN8kVmvhg4PHeDDPzglhwDY7zbS0tr6yurec28ptb2zu79t5+XUeJoqxGIxGpZkA0EzxkNeAgWDNWjMhAsEYwuJn4jSFTmkfhPYxi5kvSC3mXUwJGattHRQ/YA6Sg+JATgcfYU/0IX2FP854kp2274JScKfAicTNSQBmqbfvL60Q0kSwEKojWLdeJwU+JAk4FG+e9RLOY0AHpsZahIZFM++n0kTE+MUoHdyNlKgQ8VX9PpERqPZKB6ZQE+nrem4j/ea0Eupd+ysM4ARbS2aJuIjBEeJIK7nDFKIiRIYQqbm7FtE8UoWCyy5sQ3PmXF0m9XHLPSuW780LlOosjhw7RMSoiF12gCrpFVVRDFD2iZ/SK3qwn68V6tz5mrUtWNnOA/sD6/AGtIZkZ</latexit>
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Review

-How do we time reverse operations in quantum mechanics?
-Unitaries are like classical permutations of state space
-This gives us some insight into how to go beyond quantum time reversal.
-What if we implement something that is NOT a permutation, like erasure (something 
IRREVERSIBLE).  Can we reverse it?
-For this we introduce probabilities and Bayes rule.
-Results from distribution over time
-Question: what is a quantum Bayes rule?
-Answer: the Petz Recovery
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Denes Petz


