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C - Q - C scenario 



Quantum State DiscriminationQuantum State Discrimination

<latexit sha1_base64="PkBTD5ZTBp3XcOEb/nvUvRS7DiM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6inD+kG/XPGr/hxolQQ5qUCORr/81RtIkiZUWMKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRwVOqAmz+bVTdOaUAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14lrYtqUKvW7i8r9Zs8jiKcwCmcQwBXUIc7aEATCDzCM7zCmye9F+/d+1i0Frx85hj+wPv8AU+ljvk=</latexit>

 1
<latexit sha1_base64="BUkgzVrN33C/lL+NXfWESBQ1CB8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqR6LXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r3E8H6tX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdBVkXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbRrVb9erd9dVBrXeRxFOIFTOAcfLqEBt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD1Epjvo=</latexit>

 2

<latexit sha1_base64="gc8nG/Nxc0HvLt5eK6rApRYIMjU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsYX8/89iMqzWP5YCYJ+hEdSh5yRo2V7m/7Xr9ccavuHOQv8XJSgRyNfvmzN4hZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n81Ck5scqAhLGyJQ2Zqz8nMhppPYkC2xlRM9LL3kz8z+umJrz0My6T1KBki0VhKoiJyexvMuAKmRETSyhT3N5K2IgqyoxNp2RD8JZf/ktaZ1WvVq3dnVfqV3kcRTiCYzgFDy6gDjfQgCYwGMITvMCrI5xn5815X7QWnHzmEH7B+fgGzbGNgA==</latexit>

M1
<latexit sha1_base64="6jFHFxtXswwTlEcswbD6tKhBuy4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGiR6DXrwIEc0DkiXMTnqTIbOzy8ysEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW0+oNI/loxkn6Ed0IHnIGTVWerjrVXrFklt25yCrxMtICTLUe8Wvbj9maYTSMEG17nhuYvwJVYYzgdNCN9WYUDaiA+xYKmmE2p/MT52SM6v0SRgrW9KQufp7YkIjrcdRYDsjaoZ62ZuJ/3md1IRX/oTLJDUo2WJRmApiYjL7m/S5QmbE2BLKFLe3EjakijJj0ynYELzll1dJs1L2quXq/UWpdp3FkYcTOIVz8OASanALdWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8fzzWNgQ==</latexit>

M2

<latexit sha1_base64="iOmv0qEF/oyqZUsrFnq3RxqwC8U="></latexit>

max
1

2
tr[ 1M1] +

1

2
tr[ 2M2]Optimization problem

Applications: the BB 1984 protocol, Quantum computing
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<latexit sha1_base64="PkBTD5ZTBp3XcOEb/nvUvRS7DiM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6inD+kG/XPGr/hxolQQ5qUCORr/81RtIkiZUWMKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRwVOqAmz+bVTdOaUAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14lrYtqUKvW7i8r9Zs8jiKcwCmcQwBXUIc7aEATCDzCM7zCmye9F+/d+1i0Frx85hj+wPv8AU+ljvk=</latexit>

 1
<latexit sha1_base64="BUkgzVrN33C/lL+NXfWESBQ1CB8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqR6LXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r3E8H6tX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdBVkXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbRrVb9erd9dVBrXeRxFOIFTOAcfLqEBt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD1Epjvo=</latexit>

 2

<latexit sha1_base64="mQ+teead5sWZ73KpdFyX9ZnN6pc=">AAACE3icbVA9SwNBEN3zM8avqKXNYhDEItwFiTZC0MYygvmAXAh7m0myZG/v2J0TQsx/sPGv2FgoYmtj579xc0mhiQ+Gebw3w+68IJbCoOt+O0vLK6tr65mN7ObW9s5ubm+/ZqJEc6jySEa6ETADUiiookAJjVgDCwMJ9WBwPfHr96CNiNQdDmNohaynRFdwhlZq5059HhnqYx+Q0UvqS6Z6EqgfG9H2HtJW9HUqtnN5t+CmoIvEm5E8maHSzn35nYgnISjkkhnT9NwYWyOmUXAJ46yfGIgZH7AeNC1VLATTGqU3jemxVTq0G2lbCmmq/t4YsdCYYRjYyZBh38x7E/E/r5lg96I1EipOEBSfPtRNJMWITgKiHaGBoxxawrgW9q+U95lmHG2MWRuCN3/yIqkVC16pULo9y5evZnFkyCE5IifEI+ekTG5IhVQJJ4/kmbySN+fJeXHenY/p6JIz2zkgf+B8/gAixp27</latexit>

cos ✓ = h 1| 2i

Classical

Classical

Can there be a classical model for the scenario? 

1

2

<latexit sha1_base64="WfXJcvCnaRzn+wqweCICKJqpfrY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2k3bpZhN2N0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0kPS9frniVt05yCrxclKBHI1++as3iFkaoTRMUK27npsYP6PKcCZwWuqlGhPKxnSIXUsljVD72fzUKTmzyoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2nZEPwll9eJa2Lqler1u4vK/WbPI4inMApnIMHV1CHO2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gADEo2j</latexit>p1

<latexit sha1_base64="v1v3RfjFmDc5DcTmKAaXMEqzA/8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkmR6rHoxWNF+wFtKJvtpF262YTdjVBCf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8O/PbT6g0j+WjmSToR3QoecgZNVZ6SPrVfqnsVtw5yCrxclKGHI1+6as3iFkaoTRMUK27npsYP6PKcCZwWuylGhPKxnSIXUsljVD72fzUKTm3yoCEsbIlDZmrvycyGmk9iQLbGVEz0sveTPzP66YmvPYzLpPUoGSLRWEqiInJ7G8y4AqZERNLKFPc3krYiCrKjE2naEPwll9eJa1qxatVaveX5fpNHkcBTuEMLsCDK6jDHTSgCQyG8Ayv8OYI58V5dz4WrWtOPnMCf+B8/gAElo2k</latexit>p2





Don’t know

<latexit sha1_base64="PkBTD5ZTBp3XcOEb/nvUvRS7DiM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6inD+kG/XPGr/hxolQQ5qUCORr/81RtIkiZUWMKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRwVOqAmz+bVTdOaUAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14lrYtqUKvW7i8r9Zs8jiKcwCmcQwBXUIc7aEATCDzCM7zCmye9F+/d+1i0Frx85hj+wPv8AU+ljvk=</latexit>

 1

<latexit sha1_base64="BUkgzVrN33C/lL+NXfWESBQ1CB8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqR6LXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r3E8H6tX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdBVkXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbRrVb9erd9dVBrXeRxFOIFTOAcfLqEBt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD1Epjvo=</latexit>

 2
1

2

<latexit sha1_base64="PkBTD5ZTBp3XcOEb/nvUvRS7DiM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6inD+kG/XPGr/hxolQQ5qUCORr/81RtIkiZUWMKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRwVOqAmz+bVTdOaUAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14lrYtqUKvW7i8r9Zs8jiKcwCmcQwBXUIc7aEATCDzCM7zCmye9F+/d+1i0Frx85hj+wPv8AU+ljvk=</latexit>

 1

<latexit sha1_base64="BUkgzVrN33C/lL+NXfWESBQ1CB8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqR6LXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r3E8H6tX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdBVkXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbRrVb9erd9dVBrXeRxFOIFTOAcfLqEBt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD1Epjvo=</latexit>

 2

<latexit sha1_base64="ztMy/ohh+X/ApBJspTfQjawPmms=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0mKVDdC0Y0btUIfQhPDZDpth06SYWYilJD+hBt/xY0LRdyKO//GSduFth4YOJxzLnPv8TmjUlnWt5FbWFxaXsmvFtbWNza3zO2dpoxigUkDRywSdz6ShNGQNBRVjNxxQVDgM9LyBxeZ33ogQtIorKshJ26AeiHtUoyUljzz6Mqz4Rl0uKReUk7vE4cTwdOR4xScAKm+CJLrm/ooHQfKnlm0StYYcJ7YU1IEU9Q888vpRDgOSKgwQ1K2bYsrN0FCUcxIWnBiSTjCA9QjbU1DFBDpJuOzUniglQ7sRkK/UMGx+nsiQYGUw8DXyWxVOetl4n9eO1bdUzehIY8VCfHko27MoIpg1hHsUEGwYkNNEBZU7wpxHwmElW6yoEuwZ0+eJ81yya6UKrfHxer5tI482AP74BDY4ARUwSWogQbA4BE8g1fwZjwZL8a78TGJ5ozpzC74A+PzB8jAnzE=</latexit>

M1 =  ?
2

NOT  2

<latexit sha1_base64="CfyxdvLH5gVnoVmv0qmrKi4RmD0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0mKVDdC0Y0btUIfQhPDZDpth06SYWYilJD+hBt/xY0LRdyKO//GSduFth4YOJxzLnPv8TmjUlnWt5FbWFxaXsmvFtbWNza3zO2dpoxigUkDRywSdz6ShNGQNBRVjNxxQVDgM9LyBxeZ33ogQtIorKshJ26AeiHtUoyUljzz6MorwzPocEm9xE7vE4cTwdOR4xScAKm+CJLrm/ooHQdszyxaJWsMOE/sKSmCKWqe+eV0IhwHJFSYISnbtsWVmyChKGYkLTixJBzhAeqRtqYhCoh0k/FZKTzQSgd2I6FfqOBY/T2RoEDKYeDrZLaqnPUy8T+vHavuqZvQkMeKhHjyUTdmUEUw6wh2qCBYsaEmCAuqd4W4jwTCSjdZ0CXYsyfPk2a5ZFdKldvjYvV8Wkce7IF9cAhscAKq4BLUQANg8AiewSt4M56MF+Pd+JhEc8Z0Zhf8gfH5A8dGnzA=</latexit>

M2 =  ?
1

NOT  1

<latexit sha1_base64="rHQm+IYI0E8Zt6tBg0PNxgGOw9s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsYX8/89iMqzWP5YCYJ+hEdSh5yRo2V7m/7br9ccavuHOQv8XJSgRyNfvmzN4hZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n81Ck5scqAhLGyJQ2Zqz8nMhppPYkC2xlRM9LL3kz8z+umJrz0My6T1KBki0VhKoiJyexvMuAKmRETSyhT3N5K2IgqyoxNp2RD8JZf/ktaZ1WvVq3dnVfqV3kcRTiCYzgFDy6gDjfQgCYwGMITvMCrI5xn5815X7QWnHzmEH7B+fgGzC2Nfw==</latexit>

M0

<latexit sha1_base64="rHQm+IYI0E8Zt6tBg0PNxgGOw9s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsYX8/89iMqzWP5YCYJ+hEdSh5yRo2V7m/7br9ccavuHOQv8XJSgRyNfvmzN4hZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n81Ck5scqAhLGyJQ2Zqz8nMhppPYkC2xlRM9LL3kz8z+umJrz0My6T1KBki0VhKoiJyexvMuAKmRETSyhT3N5K2IgqyoxNp2RD8JZf/ktaZ1WvVq3dnVfqV3kcRTiCYzgFDy6gDjfQgCYwGMITvMCrI5xn5815X7QWnHzmEH7B+fgGzC2Nfw==</latexit>

M0

0

Quantum State Discrimination

<latexit sha1_base64="2nrhqw96X2rL24BpM4HT6w4CtyQ=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyUpUr0IRS9ehAq2FZIQNttNu3R3E3Y3Qgm9ePGvePGgiFf/gzf/jZu2B219MPB4b4aZeVHKqNKO822VlpZXVtfK65WNza3tHXt3r6OSTGLSxglL5H2EFGFUkLammpH7VBLEI0a60fCq8LsPRCqaiDs9SknAUV/QmGKkjRTahz5HeiB5ruXY81NFQxfehHUYwAvohHbVqTkTwEXizkgVzNAK7S+/l+CME6ExQ0p5rpPqIEdSU8zIuOJniqQID1GfeIYKxIkK8skXY3hslB6ME2lKaDhRf0/kiCs14pHpLG5W814h/ud5mY7Pg5yKNNNE4OmiOGNQJ7CIBPaoJFizkSEIS2puhXiAJMLaBFcxIbjzLy+STr3mNmqN29Nq83IWRxkcgCNwAlxwBprgGrRAG2DwCJ7BK3iznqwX6936mLaWrNnMPvgD6/MHjCCXTA==</latexit>

tr[ 1M2] = 0
<latexit sha1_base64="z2FsQuSTKDeImO5dkByMCRu3GD0=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyUpUr0IRS9ehAq2FZIQNttNu3R3E3Y3Qgm9ePGvePGgiFf/gzf/jZu2B219MPB4b4aZeVHKqNKO822VlpZXVtfK65WNza3tHXt3r6OSTGLSxglL5H2EFGFUkLammpH7VBLEI0a60fCq8LsPRCqaiDs9SknAUV/QmGKkjRTahz5HeiB5ruXY81NFwzq8CV0YwAvohHbVqTkTwEXizkgVzNAK7S+/l+CME6ExQ0p5rpPqIEdSU8zIuOJniqQID1GfeIYKxIkK8skXY3hslB6ME2lKaDhRf0/kiCs14pHpLG5W814h/ud5mY7Pg5yKNNNE4OmiOGNQJ7CIBPaoJFizkSEIS2puhXiAJMLaBFcxIbjzLy+STr3mNmqN29Nq83IWRxkcgCNwAlxwBprgGrRAG2DwCJ7BK3iznqwX6936mLaWrNnMPvgD6/MHjCSXTA==</latexit>

tr[ 2M1] = 0Unambiguity in outcomes

Unambiguous state discrimination (USD)



Unambiguous state discrimination (USD) / Applications: the Bennett 1992 protocol for QKD



Criticism about Quantum State Discrimination

<latexit sha1_base64="PkBTD5ZTBp3XcOEb/nvUvRS7DiM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6inD+kG/XPGr/hxolQQ5qUCORr/81RtIkiZUWMKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRwVOqAmz+bVTdOaUAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14lrYtqUKvW7i8r9Zs8jiKcwCmcQwBXUIc7aEATCDzCM7zCmye9F+/d+1i0Frx85hj+wPv8AU+ljvk=</latexit>

 1
<latexit sha1_base64="BUkgzVrN33C/lL+NXfWESBQ1CB8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqR6LXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r3E8H6tX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdBVkXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbRrVb9erd9dVBrXeRxFOIFTOAcfLqEBt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD1Epjvo=</latexit>

 2

<latexit sha1_base64="gc8nG/Nxc0HvLt5eK6rApRYIMjU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsYX8/89iMqzWP5YCYJ+hEdSh5yRo2V7m/7Xr9ccavuHOQv8XJSgRyNfvmzN4hZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n81Ck5scqAhLGyJQ2Zqz8nMhppPYkC2xlRM9LL3kz8z+umJrz0My6T1KBki0VhKoiJyexvMuAKmRETSyhT3N5K2IgqyoxNp2RD8JZf/ktaZ1WvVq3dnVfqV3kcRTiCYzgFDy6gDjfQgCYwGMITvMCrI5xn5815X7QWnHzmEH7B+fgGzbGNgA==</latexit>

M1
<latexit sha1_base64="6jFHFxtXswwTlEcswbD6tKhBuy4=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGiR6DXrwIEc0DkiXMTnqTIbOzy8ysEEI+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53c2vrG5lZ+u7Czu7d/UDw8auo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW0+oNI/loxkn6Ed0IHnIGTVWerjrVXrFklt25yCrxMtICTLUe8Wvbj9maYTSMEG17nhuYvwJVYYzgdNCN9WYUDaiA+xYKmmE2p/MT52SM6v0SRgrW9KQufp7YkIjrcdRYDsjaoZ62ZuJ/3md1IRX/oTLJDUo2WJRmApiYjL7m/S5QmbE2BLKFLe3EjakijJj0ynYELzll1dJs1L2quXq/UWpdp3FkYcTOIVz8OASanALdWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8fzzWNgQ==</latexit>

M2

<latexit sha1_base64="PkBTD5ZTBp3XcOEb/nvUvRS7DiM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6inD+kG/XPGr/hxolQQ5qUCORr/81RtIkiZUWMKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRwVOqAmz+bVTdOaUAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14lrYtqUKvW7i8r9Zs8jiKcwCmcQwBXUIc7aEATCDzCM7zCmye9F+/d+1i0Frx85hj+wPv8AU+ljvk=</latexit>

 1

<latexit sha1_base64="BUkgzVrN33C/lL+NXfWESBQ1CB8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqR6LXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r3E8H6tX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdBVkXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbRrVb9erd9dVBrXeRxFOIFTOAcfLqEBt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD1Epjvo=</latexit>

 2

<latexit sha1_base64="ztMy/ohh+X/ApBJspTfQjawPmms=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0mKVDdC0Y0btUIfQhPDZDpth06SYWYilJD+hBt/xY0LRdyKO//GSduFth4YOJxzLnPv8TmjUlnWt5FbWFxaXsmvFtbWNza3zO2dpoxigUkDRywSdz6ShNGQNBRVjNxxQVDgM9LyBxeZ33ogQtIorKshJ26AeiHtUoyUljzz6Mqz4Rl0uKReUk7vE4cTwdOR4xScAKm+CJLrm/ooHQfKnlm0StYYcJ7YU1IEU9Q888vpRDgOSKgwQ1K2bYsrN0FCUcxIWnBiSTjCA9QjbU1DFBDpJuOzUniglQ7sRkK/UMGx+nsiQYGUw8DXyWxVOetl4n9eO1bdUzehIY8VCfHko27MoIpg1hHsUEGwYkNNEBZU7wpxHwmElW6yoEuwZ0+eJ81yya6UKrfHxer5tI482AP74BDY4ARUwSWogQbA4BE8g1fwZjwZL8a78TGJ5ozpzC74A+PzB8jAnzE=</latexit>

M1 =  ?
2

NOT  2

<latexit sha1_base64="CfyxdvLH5gVnoVmv0qmrKi4RmD0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0mKVDdC0Y0btUIfQhPDZDpth06SYWYilJD+hBt/xY0LRdyKO//GSduFth4YOJxzLnPv8TmjUlnWt5FbWFxaXsmvFtbWNza3zO2dpoxigUkDRywSdz6ShNGQNBRVjNxxQVDgM9LyBxeZ33ogQtIorKshJ26AeiHtUoyUljzz6MorwzPocEm9xE7vE4cTwdOR4xScAKm+CJLrm/ooHQdszyxaJWsMOE/sKSmCKWqe+eV0IhwHJFSYISnbtsWVmyChKGYkLTixJBzhAeqRtqYhCoh0k/FZKTzQSgd2I6FfqOBY/T2RoEDKYeDrZLaqnPUy8T+vHavuqZvQkMeKhHjyUTdmUEUw6wh2qCBYsaEmCAuqd4W4jwTCSjdZ0CXYsyfPk2a5ZFdKldvjYvV8Wkce7IF9cAhscAKq4BLUQANg8AiewSt4M56MF+Pd+JhEc8Z0Zhf8gfH5A8dGnzA=</latexit>

M2 =  ?
1

NOT  1

<latexit sha1_base64="rHQm+IYI0E8Zt6tBg0PNxgGOw9s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsYX8/89iMqzWP5YCYJ+hEdSh5yRo2V7m/7br9ccavuHOQv8XJSgRyNfvmzN4hZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n81Ck5scqAhLGyJQ2Zqz8nMhppPYkC2xlRM9LL3kz8z+umJrz0My6T1KBki0VhKoiJyexvMuAKmRETSyhT3N5K2IgqyoxNp2RD8JZf/ktaZ1WvVq3dnVfqV3kcRTiCYzgFDy6gDjfQgCYwGMITvMCrI5xn5815X7QWnHzmEH7B+fgGzC2Nfw==</latexit>

M0

<latexit sha1_base64="2nrhqw96X2rL24BpM4HT6w4CtyQ=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyUpUr0IRS9ehAq2FZIQNttNu3R3E3Y3Qgm9ePGvePGgiFf/gzf/jZu2B219MPB4b4aZeVHKqNKO822VlpZXVtfK65WNza3tHXt3r6OSTGLSxglL5H2EFGFUkLammpH7VBLEI0a60fCq8LsPRCqaiDs9SknAUV/QmGKkjRTahz5HeiB5ruXY81NFQxfehHUYwAvohHbVqTkTwEXizkgVzNAK7S+/l+CME6ExQ0p5rpPqIEdSU8zIuOJniqQID1GfeIYKxIkK8skXY3hslB6ME2lKaDhRf0/kiCs14pHpLG5W814h/ud5mY7Pg5yKNNNE4OmiOGNQJ7CIBPaoJFizkSEIS2puhXiAJMLaBFcxIbjzLy+STr3mNmqN29Nq83IWRxkcgCNwAlxwBprgGrRAG2DwCJ7BK3iznqwX6936mLaWrNnMPvgD6/MHjCCXTA==</latexit>

tr[ 1M2] = 0
<latexit sha1_base64="z2FsQuSTKDeImO5dkByMCRu3GD0=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyUpUr0IRS9ehAq2FZIQNttNu3R3E3Y3Qgm9ePGvePGgiFf/gzf/jZu2B219MPB4b4aZeVHKqNKO822VlpZXVtfK65WNza3tHXt3r6OSTGLSxglL5H2EFGFUkLammpH7VBLEI0a60fCq8LsPRCqaiDs9SknAUV/QmGKkjRTahz5HeiB5ruXY81NFwzq8CV0YwAvohHbVqTkTwEXizkgVzNAK7S+/l+CME6ExQ0p5rpPqIEdSU8zIuOJniqQID1GfeIYKxIkK8skXY3hslB6ME2lKaDhRf0/kiCs14pHpLG5W814h/ud5mY7Pg5yKNNNE4OmiOGNQJ7CIBPaoJFizkSEIS2puhXiAJMLaBFcxIbjzLy+STr3mNmqN29Nq83IWRxkcgCNwAlxwBprgGrRAG2DwCJ7BK3iznqwX6936mLaWrNnMPvgD6/MHjCSXTA==</latexit>

tr[ 2M1] = 0

<latexit sha1_base64="coezDz3nAbffapYNhk2AMDK2qTM=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSIIQkmKVC9C0YseChXsB6QhbLabdukmG3Y3Qgn9GV48KOLVX+PNf+O2zUFbHww83pthZl6QcKa0bX9bK6tr6xubha3i9s7u3n7p4LCtRCoJbRHBhewGWFHOYtrSTHPaTSTFUcBpJxjdTv3OE5WKifhRjxPqRXgQs5ARrI3kNnznvOFX0TW690tlu2LPgJaJk5My5Gj6pa9eX5A0orEmHCvlOnaivQxLzQink2IvVTTBZIQH1DU0xhFVXjY7eYJOjdJHoZCmYo1m6u+JDEdKjaPAdEZYD9WiNxX/89xUh1dexuIk1TQm80VhypEWaPo/6jNJieZjQzCRzNyKyBBLTLRJqWhCcBZfXibtasWpVWoPF+X6TR5HAY7hBM7AgUuowx00oQUEBDzDK7xZ2nqx3q2PeeuKlc8cwR9Ynz/AoY+f</latexit>

M1 +M2 = I

No outcomes are inconclusive
<latexit sha1_base64="z7YvPV7PcKiz8g02XpK/G90MMQ0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MWLUMG0hTaUzXbSLt1swu5GKKW/wYsHRbz6g7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7B02dZIqhzxKRqHZINQou0TfcCGynCmkcCmyFo5uZ33pEpXkiH8w4xSCmA8kjzqixkn/Xc6/cXrniVt05yF/i5aQCORq98me3n7AsRmmYoFp3PDc1wYQqw5nAaambaUwpG9EBdiyVNEYdTObHTsmJVfokSpQtachc/TkxobHW4zi0nTE1Q73szcT/vE5mostgwmWaGZRssSjKBDEJmX1O+lwhM2JsCWWK21sJG1JFmbH5lGwI3vLLf0nzrOrVqrX780r9Oo+jCEdwDKfgwQXU4RYa4AMDDk/wAq+OdJ6dN+d90Vpw8plD+AXn4xu9N44A</latexit>

M0 = 0

Perfect orthogonality



No detector is perfect 

<latexit sha1_base64="c0xUbzdgFx+uJ79pywplf0J9DS0=">AAACA3icbVDLSsNAFJ3UV62vqDvdDBbBVUlEqsuiGzdCBfuAJJTJdNIOnczEmYlQQsGNv+LGhSJu/Ql3/o2TNgttPXDhcM693HtPmDCqtON8W6Wl5ZXVtfJ6ZWNza3vH3t1rK5FKTFpYMCG7IVKEUU5ammpGuokkKA4Z6YSjq9zvPBCpqOB3epyQIEYDTiOKkTZSzz7wY6SHMs60nHi+HAp4E0Cfk3vo9OyqU3OmgIvELUgVFGj27C+/L3AaE64xQ0p5rpPoIENSU8zIpOKniiQIj9CAeIZyFBMVZNMfJvDYKH0YCWmKazhVf09kKFZqHIemM79YzXu5+J/npTq6CDLKk1QTjmeLopRBLWAeCOxTSbBmY0MQltTcCvEQSYS1ia1iQnDnX14k7dOaW6/Vb8+qjcsijjI4BEfgBLjgHDTANWiCFsDgETyDV/BmPVkv1rv1MWstWcXMPvgD6/MHXy2XVw==</latexit>

tr[⇢M ] 6= 0

<latexit sha1_base64="FD/frRF3pZtozOokQXfEvIyFzG4=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BL16ECOYhyRJmJ51kyOzsOjMrhCVf4cWDIl79HG/+jZNkD5pY0FBUddPdFcSCa+O6305uZXVtfSO/Wdja3tndK+4fNHSUKIZ1FolItQKqUXCJdcONwFaskIaBwGYwup76zSdUmkfy3oxj9EM6kLzPGTVWerjtuh2Jj8TtFktu2Z2BLBMvIyXIUOsWvzq9iCUhSsME1brtubHxU6oMZwInhU6iMaZsRAfYtlTSELWfzg6ekBOr9Eg/UrakITP190RKQ63HYWA7Q2qGetGbiv957cT0L/2UyzgxKNl8UT8RxERk+j3pcYXMiLEllClubyVsSBVlxmZUsCF4iy8vk8ZZ2auUK3fnpepVFkcejuAYTsGDC6jCDdSgDgxCeIZXeHOU8+K8Ox/z1pyTzRzCHzifP6SUj6s=</latexit>

M0 6= 0



Don’t know

<latexit sha1_base64="PkBTD5ZTBp3XcOEb/nvUvRS7DiM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6inD+kG/XPGr/hxolQQ5qUCORr/81RtIkiZUWMKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRwVOqAmz+bVTdOaUAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14lrYtqUKvW7i8r9Zs8jiKcwCmcQwBXUIc7aEATCDzCM7zCmye9F+/d+1i0Frx85hj+wPv8AU+ljvk=</latexit>

 1

<latexit sha1_base64="BUkgzVrN33C/lL+NXfWESBQ1CB8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqR6LXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r3E8H6tX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdBVkXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbRrVb9erd9dVBrXeRxFOIFTOAcfLqEBt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD1Epjvo=</latexit>

 2
1

2

<latexit sha1_base64="PkBTD5ZTBp3XcOEb/nvUvRS7DiM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6inD+kG/XPGr/hxolQQ5qUCORr/81RtIkiZUWMKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRwVOqAmz+bVTdOaUAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14lrYtqUKvW7i8r9Zs8jiKcwCmcQwBXUIc7aEATCDzCM7zCmye9F+/d+1i0Frx85hj+wPv8AU+ljvk=</latexit>

 1

<latexit sha1_base64="BUkgzVrN33C/lL+NXfWESBQ1CB8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqR6LXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r3E8H6tX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdBVkXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbRrVb9erd9dVBrXeRxFOIFTOAcfLqEBt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD1Epjvo=</latexit>

 2

0

Maximum Confidence Discrimination

<latexit sha1_base64="MF1RZ9TnzNCdWDlFI39MUN6MjxY=">AAAB+nicbVDLSgMxFL1TX7W+prp0EyyCG8tMkepGKLrRRaGCfUA7DJk004ZmHiQZpdR+ihsXirj1S9z5N2baWWjrgXs5nHMvuTlezJlUlvVt5FZW19Y38puFre2d3T2zuN+SUSIIbZKIR6LjYUk5C2lTMcVpJxYUBx6nbW90nfrtByoki8J7NY6pE+BByHxGsNKSaxbrroUu0S06rbt22iquWbLK1gxomdgZKUGGhmt+9foRSQIaKsKxlF3bipUzwUIxwum00EskjTEZ4QHtahrigEpnMjt9io610kd+JHSFCs3U3xsTHEg5Djw9GWA1lIteKv7ndRPlXzgTFsaJoiGZP+QnHKkIpTmgPhOUKD7WBBPB9K2IDLHAROm0CjoEe/HLy6RVKdvVcvXurFS7yuLIwyEcwQnYcA41uIEGNIHAIzzDK7wZT8aL8W58zEdzRrZzAH9gfP4AHXqRVw==</latexit>

M0 = I �M1 �M2

Retrodictive: given an outcome, one makes a guess about a preparation

<latexit sha1_base64="HiywvBJlSLVx4AeiGSiFL977bmU="></latexit>

max
M1

tr[ 1M1]

tr[⇢M1]
= max

M1

p( 1|M1)

p(M1)

<latexit sha1_base64="VA4XqKP5XTUp5Q4Gx6/A+vPmG3w=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVab0IxV48VrAf0C4lm2bb0CS7JFmhLP0LXjwo4tU/5M1/Y7bdg7Y+GHi8N8PMvCDmTBvX/XYKG5tb2zvF3dLe/sHhUfn4pKOjRBHaJhGPVC/AmnImadsww2kvVhSLgNNuMG1mfveJKs0i+WhmMfUFHksWMoJNJjWH3u2wXHGr7gJonXg5qUCO1rD8NRhFJBFUGsKx1n3PjY2fYmUY4XReGiSaxphM8Zj2LZVYUO2ni1vn6MIqIxRGypY0aKH+nkix0HomAtspsJnoVS8T//P6iQlv/JTJODFUkuWiMOHIRCh7HI2YosTwmSWYKGZvRWSCFSbGxlOyIXirL6+TzlXVq1VrD9eVxl0eRxHO4BwuwYM6NOAeWtAGAhN4hld4c4Tz4rw7H8vWgpPPnMIfOJ8/QLONvQ==</latexit>

C1 =



Quantum State Discrimination

MCD

MED

USD



Maximum Confidence Discrimination

Unambiguous Discrimination



Monogamy

Sequantum Quantum Scenario

Polygamy



Proposition. All non-signaling theories having Bell violations  contain monogamy of correlations.

1.Entanglement is monogamous; quantum states cannot be copied // quantum states cannot be discriminated. �

2.Nonlocality is monogamous; nonlocal correlations cannot be copied ~ randomness

Proposition. All non-signaling theories having Bell violations  contain a no-cloning theorem.

State Cloning vs. State Discrimination: One is possible, so is the other, and vice versa. 

<latexit sha1_base64="33D9LxhWLL1M086lmrzHzkQMGtw=">AAACOXicbVDLSgMxFM3UV62vqks3wSK4kDJTpLosunElFewDOrVk0rQNzUyG5I5Shvaz3PgX7gQ3LhRx6w+YtrOobQ8EDuecy809Xii4Btt+s1Irq2vrG+nNzNb2zu5edv+gqmWkKKtQKaSqe0QzwQNWAQ6C1UPFiO8JVvP612O/9siU5jK4h0HImj7pBrzDKQEjtbJlN9S85WDsKt7tAVFKPuGp9hC7ErjPNL4dno1GmYlaWJIszCZb2ZydtyfAi8RJSA4lKLeyr25b0shnAVBBtG44dgjNmCjgVLBhxo00Cwntky5rGBoQs6cZTy4f4hOjtHFHKvMCwBN1diImvtYD3zNJn0BPz3tjcZnXiKBz2Yx5EEbAAjpd1IkEBonHNeI2V4yCGBhCqOLmr5j2iCIUTNkZU4Izf/IiqRbyTjFfvDvPla6SOtLoCB2jU+SgC1RCN6iMKoiiZ/SOPtGX9WJ9WN/WzzSaspKZQ/QP1u8fa+StVg==</latexit>

 1 !  ⌦N
1 ,  2 !  ⌦N

2

<latexit sha1_base64="qo0CmzqyoYW9P/+1wv6xKh7lLbs=">AAACLHicbVDLSgMxFM34rPVVdekmWARXZaZIdVnsxpVUsA/ojCWTZtrQzGRI7ihlmA9y468I4sIibv0O08fCth4IHM65l5tz/FhwDbY9ttbWNza3tnM7+d29/YPDwtFxU8tEUdagUkjV9olmgkesARwEa8eKkdAXrOUPaxO/9cSU5jJ6gFHMvJD0Ix5wSsBI3ULNDQkMVJiCynAHu7HmXecxdSXwkGl8l+GZVl7QPFfx/gCIUvIZ291C0S7ZU+BV4sxJEc1R7xbe3Z6kScgioIJo3XHsGLyUKOBUsCzvJprFhA5Jn3UMjYg566XTsBk+N0oPB1KZFwGeqn83UhJqPQp9MzmJppe9ifif10kguPZSHsUJsIjODgWJwCDxpDnc44pRECNDCFXc/BXTAVGEguk3b0pwliOvkma55FRKlfvLYvVmXkcOnaIzdIEcdIWq6BbVUQNR9ILe0CcaW6/Wh/Vlfc9G16z5zglagPXzC0IXqDc=</latexit>

tr[ ⌦N
1  ⌦N

2 ] ! 0



Sequential nonlocality

Sequential state discrimination (USD)



Alice Bob 1

Bob 2

<latexit sha1_base64="ILZJUYGBYk+OLC6zcKJrvF8cpRk=">AAAB7nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWw2m3bpZjfsTgol9Ed48aCIV3+PN/+NmzYHbX0w8Hhvhpl5QSK4Adf9dkobm1vbO+Xdyt7+weFR9fikY1SqKWtTJZTuBcQwwSVrAwfBeolmJA4E6waT+9zvTpk2XMknmCXMj8lI8ohTAlbqDqahAlMZVmtu3V0ArxOvIDVUoDWsfg1CRdOYSaCCGNP33AT8jGjgVLB5ZZAalhA6ISPWt1SSmBk/W5w7xxdWCXGktC0JeKH+nshIbMwsDmxnTGBsVr1c/M/rpxDd+hmXSQpM0uWiKBUYFM5/xyHXjIKYWUKo5vZWTMdEEwo2oTwEb/XlddK5qnuNeuPxuta8K+IoozN0ji6Rh25QEz2gFmojiiboGb2iNydxXpx352PZWnKKmVP0B87nDwWyj2E=</latexit>...

Bob N

<latexit sha1_base64="+2MS6NZtWCu6dpqApXJmhWHK3pA=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZBEMquSPVY9OKxgv2Adi3ZNNvGZpMlyQpl6X/w4kERr/4fb/4bs+0etPXBwOO9GWbmBTFn2rjut1NYWV1b3yhulra2d3b3yvsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfJP57SeqNJPi3kxi6kd4KFjICDZWavXiEXs465crbtWdAS0TLycVyNHol796A0mSiApDONa667mx8VOsDCOcTku9RNMYkzEe0q6lAkdU++ns2ik6scoAhVLZEgbN1N8TKY60nkSB7YywGelFLxP/87qJCa/8lIk4MVSQ+aIw4chIlL2OBkxRYvjEEkwUs7ciMsIKE2MDKtkQvMWXl0nrvOrVqrW7i0r9Oo+jCEdwDKfgwSXU4RYa0AQCj/AMr/DmSOfFeXc+5q0FJ585hD9wPn8ANDuO5w==</latexit>

�+
<latexit sha1_base64="9fac5GumlWU/Y2PrL4DKKZKnjao=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFEVxWsA9oh5JJM21oJhmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEHOmjet+O4W19Y3NreJ2aWd3b/+gfHjU0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7Gt5nfnlClmRSPZhpTP8JDwUJGsLGS34uwGRHM07tZ3+uXK27VnQOtEi8nFcjR6Je/egNJkogKQzjWuuu5sfFTrAwjnM5KvUTTGJMxHtKupQJHVPvpPPQMnVllgEKp7BMGzdXfGymOtJ5GgZ3MQuplLxP/87qJCa/9lIk4MVSQxaEw4chIlDWABkxRYvjUEkwUs1kRGWGFibE9lWwJ3vKXV0nrourVqrWHy0r9Jq+jCCdwCufgwRXU4R4a0AQCT/AMr/DmTJwX5935WIwWnHznGP7A+fwBp3qSCg==</latexit>

E1

<latexit sha1_base64="5teQdN24yhvc1jMhZFHavKeFKwo=">AAAB9HicbVDLSgMxFL3xWeur6tJNsAiuykyR6rIogssK9gHtUDJppg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JPjx4Jr4zjfaG19Y3Nru7BT3N3bPzgsHR23dJQoypo0EpHq+EQzwSVrGm4E68SKkdAXrO2PbzO/PWFK80g+mmnMvJAMJQ84JcZKXi8kZkSJSO9m/Wq/VHYqzhx4lbg5KUOORr/01RtENAmZNFQQrbuuExsvJcpwKtis2Es0iwkdkyHrWipJyLSXzkPP8LlVBjiIlH3S4Ln6eyMlodbT0LeTWUi97GXif143McG1l3IZJ4ZJujgUJAKbCGcN4AFXjBoxtYRQxW1WTEdEEWpsT0Vbgrv85VXSqlbcWqX2cFmu3+R1FOAUzuACXLiCOtxDA5pA4Qme4RXe0AS9oHf0sRhdQ/nOCfwB+vwBqP6SCw==</latexit>

E2

Alice Bob 1

Bob 2

<latexit sha1_base64="ILZJUYGBYk+OLC6zcKJrvF8cpRk=">AAAB7nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWw2m3bpZjfsTgol9Ed48aCIV3+PN/+NmzYHbX0w8Hhvhpl5QSK4Adf9dkobm1vbO+Xdyt7+weFR9fikY1SqKWtTJZTuBcQwwSVrAwfBeolmJA4E6waT+9zvTpk2XMknmCXMj8lI8ohTAlbqDqahAlMZVmtu3V0ArxOvIDVUoDWsfg1CRdOYSaCCGNP33AT8jGjgVLB5ZZAalhA6ISPWt1SSmBk/W5w7xxdWCXGktC0JeKH+nshIbMwsDmxnTGBsVr1c/M/rpxDd+hmXSQpM0uWiKBUYFM5/xyHXjIKYWUKo5vZWTMdEEwo2oTwEb/XlddK5qnuNeuPxuta8K+IoozN0ji6Rh25QEz2gFmojiiboGb2iNydxXpx352PZWnKKmVP0B87nDwWyj2E=</latexit>...

Bob N

<latexit sha1_base64="zeQz49esI8uXDVRrzkHs8re3T3o=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVE9S6sVjBdMW0lA22027dLMJuxuhhP4GLx4U8eoP8ua/cdPmoK0PBh7vzTAzL0g4U9q2v63SxubW9k55t7K3f3B4VD0+6ao4lYS6JOax7AdYUc4EdTXTnPYTSXEUcNoLpne533uiUrFYPOpZQv0IjwULGcHaSK7X9m8bw2rNrtsLoHXiFKQGBTrD6tdgFJM0okITjpXyHDvRfoalZoTTeWWQKppgMsVj6hkqcESVny2OnaMLo4xQGEtTQqOF+nsiw5FSsygwnRHWE7Xq5eJ/npfq8MbPmEhSTQVZLgpTjnSM8s/RiElKNJ8Zgolk5lZEJlhiok0+FROCs/ryOuk26k6z3ny4qrXaRRxlOINzuAQHrqEF99ABFwgweIZXeLOE9WK9Wx/L1pJVzJzCH1ifP+93jiE=</latexit>

[B] > 2

<latexit sha1_base64="zeQz49esI8uXDVRrzkHs8re3T3o=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVE9S6sVjBdMW0lA22027dLMJuxuhhP4GLx4U8eoP8ua/cdPmoK0PBh7vzTAzL0g4U9q2v63SxubW9k55t7K3f3B4VD0+6ao4lYS6JOax7AdYUc4EdTXTnPYTSXEUcNoLpne533uiUrFYPOpZQv0IjwULGcHaSK7X9m8bw2rNrtsLoHXiFKQGBTrD6tdgFJM0okITjpXyHDvRfoalZoTTeWWQKppgMsVj6hkqcESVny2OnaMLo4xQGEtTQqOF+nsiw5FSsygwnRHWE7Xq5eJ/npfq8MbPmEhSTQVZLgpTjnSM8s/RiElKNJ8Zgolk5lZEJlhiok0+FROCs/ryOuk26k6z3ny4qrXaRRxlOINzuAQHrqEF99ABFwgweIZXeLOE9WK9Wx/L1pJVzJzCH1ifP+93jiE=</latexit>

[B] > 2

<latexit sha1_base64="zeQz49esI8uXDVRrzkHs8re3T3o=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVE9S6sVjBdMW0lA22027dLMJuxuhhP4GLx4U8eoP8ua/cdPmoK0PBh7vzTAzL0g4U9q2v63SxubW9k55t7K3f3B4VD0+6ao4lYS6JOax7AdYUc4EdTXTnPYTSXEUcNoLpne533uiUrFYPOpZQv0IjwULGcHaSK7X9m8bw2rNrtsLoHXiFKQGBTrD6tdgFJM0okITjpXyHDvRfoalZoTTeWWQKppgMsVj6hkqcESVny2OnaMLo4xQGEtTQqOF+nsiw5FSsygwnRHWE7Xq5eJ/npfq8MbPmEhSTQVZLgpTjnSM8s/RiElKNJ8Zgolk5lZEJlhiok0+FROCs/ryOuk26k6z3ny4qrXaRRxlOINzuAQHrqEF99ABFwgweIZXeLOE9WK9Wx/L1pJVzJzCH1ifP+93jiE=</latexit>

[B] > 2



Bob 1

Bob 2

<latexit sha1_base64="ILZJUYGBYk+OLC6zcKJrvF8cpRk=">AAAB7nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWw2m3bpZjfsTgol9Ed48aCIV3+PN/+NmzYHbX0w8Hhvhpl5QSK4Adf9dkobm1vbO+Xdyt7+weFR9fikY1SqKWtTJZTuBcQwwSVrAwfBeolmJA4E6waT+9zvTpk2XMknmCXMj8lI8ohTAlbqDqahAlMZVmtu3V0ArxOvIDVUoDWsfg1CRdOYSaCCGNP33AT8jGjgVLB5ZZAalhA6ISPWt1SSmBk/W5w7xxdWCXGktC0JeKH+nshIbMwsDmxnTGBsVr1c/M/rpxDd+hmXSQpM0uWiKBUYFM5/xyHXjIKYWUKo5vZWTMdEEwo2oTwEb/XlddK5qnuNeuPxuta8K+IoozN0ji6Rh25QEz2gFmojiiboGb2iNydxXpx352PZWnKKmVP0B87nDwWyj2E=</latexit>...

Bob N

<latexit sha1_base64="9fac5GumlWU/Y2PrL4DKKZKnjao=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFEVxWsA9oh5JJM21oJhmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEHOmjet+O4W19Y3NreJ2aWd3b/+gfHjU0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7Gt5nfnlClmRSPZhpTP8JDwUJGsLGS34uwGRHM07tZ3+uXK27VnQOtEi8nFcjR6Je/egNJkogKQzjWuuu5sfFTrAwjnM5KvUTTGJMxHtKupQJHVPvpPPQMnVllgEKp7BMGzdXfGymOtJ5GgZ3MQuplLxP/87qJCa/9lIk4MVSQxaEw4chIlDWABkxRYvjUEkwUs1kRGWGFibE9lWwJ3vKXV0nrourVqrWHy0r9Jq+jCCdwCufgwRXU4R4a0AQCT/AMr/DmTJwX5935WIwWnHznGP7A+fwBp3qSCg==</latexit>

E1

<latexit sha1_base64="5teQdN24yhvc1jMhZFHavKeFKwo=">AAAB9HicbVDLSgMxFL3xWeur6tJNsAiuykyR6rIogssK9gHtUDJppg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JPjx4Jr4zjfaG19Y3Nru7BT3N3bPzgsHR23dJQoypo0EpHq+EQzwSVrGm4E68SKkdAXrO2PbzO/PWFK80g+mmnMvJAMJQ84JcZKXi8kZkSJSO9m/Wq/VHYqzhx4lbg5KUOORr/01RtENAmZNFQQrbuuExsvJcpwKtis2Es0iwkdkyHrWipJyLSXzkPP8LlVBjiIlH3S4Ln6eyMlodbT0LeTWUi97GXif143McG1l3IZJ4ZJujgUJAKbCGcN4AFXjBoxtYRQxW1WTEdEEWpsT0Vbgrv85VXSqlbcWqX2cFmu3+R1FOAUzuACXLiCOtxDA5pA4Qme4RXe0AS9oHf0sRhdQ/nOCfwB+vwBqP6SCw==</latexit>

E2

What makes a Bell scenario sequential? Weak measurements



Alice Bob 1

Bob 2

<latexit sha1_base64="ILZJUYGBYk+OLC6zcKJrvF8cpRk=">AAAB7nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWw2m3bpZjfsTgol9Ed48aCIV3+PN/+NmzYHbX0w8Hhvhpl5QSK4Adf9dkobm1vbO+Xdyt7+weFR9fikY1SqKWtTJZTuBcQwwSVrAwfBeolmJA4E6waT+9zvTpk2XMknmCXMj8lI8ohTAlbqDqahAlMZVmtu3V0ArxOvIDVUoDWsfg1CRdOYSaCCGNP33AT8jGjgVLB5ZZAalhA6ISPWt1SSmBk/W5w7xxdWCXGktC0JeKH+nshIbMwsDmxnTGBsVr1c/M/rpxDd+hmXSQpM0uWiKBUYFM5/xyHXjIKYWUKo5vZWTMdEEwo2oTwEb/XlddK5qnuNeuPxuta8K+IoozN0ji6Rh25QEz2gFmojiiboGb2iNydxXpx352PZWnKKmVP0B87nDwWyj2E=</latexit>...

Bob N

<latexit sha1_base64="zeQz49esI8uXDVRrzkHs8re3T3o=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVE9S6sVjBdMW0lA22027dLMJuxuhhP4GLx4U8eoP8ua/cdPmoK0PBh7vzTAzL0g4U9q2v63SxubW9k55t7K3f3B4VD0+6ao4lYS6JOax7AdYUc4EdTXTnPYTSXEUcNoLpne533uiUrFYPOpZQv0IjwULGcHaSK7X9m8bw2rNrtsLoHXiFKQGBTrD6tdgFJM0okITjpXyHDvRfoalZoTTeWWQKppgMsVj6hkqcESVny2OnaMLo4xQGEtTQqOF+nsiw5FSsygwnRHWE7Xq5eJ/npfq8MbPmEhSTQVZLgpTjnSM8s/RiElKNJ8Zgolk5lZEJlhiok0+FROCs/ryOuk26k6z3ny4qrXaRRxlOINzuAQHrqEF99ABFwgweIZXeLOE9WK9Wx/L1pJVzJzCH1ifP+93jiE=</latexit>

[B] > 2

<latexit sha1_base64="zeQz49esI8uXDVRrzkHs8re3T3o=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVE9S6sVjBdMW0lA22027dLMJuxuhhP4GLx4U8eoP8ua/cdPmoK0PBh7vzTAzL0g4U9q2v63SxubW9k55t7K3f3B4VD0+6ao4lYS6JOax7AdYUc4EdTXTnPYTSXEUcNoLpne533uiUrFYPOpZQv0IjwULGcHaSK7X9m8bw2rNrtsLoHXiFKQGBTrD6tdgFJM0okITjpXyHDvRfoalZoTTeWWQKppgMsVj6hkqcESVny2OnaMLo4xQGEtTQqOF+nsiw5FSsygwnRHWE7Xq5eJ/npfq8MbPmEhSTQVZLgpTjnSM8s/RiElKNJ8Zgolk5lZEJlhiok0+FROCs/ryOuk26k6z3ny4qrXaRRxlOINzuAQHrqEF99ABFwgweIZXeLOE9WK9Wx/L1pJVzJzCH1ifP+93jiE=</latexit>

[B] > 2

<latexit sha1_base64="zeQz49esI8uXDVRrzkHs8re3T3o=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKVE9S6sVjBdMW0lA22027dLMJuxuhhP4GLx4U8eoP8ua/cdPmoK0PBh7vzTAzL0g4U9q2v63SxubW9k55t7K3f3B4VD0+6ao4lYS6JOax7AdYUc4EdTXTnPYTSXEUcNoLpne533uiUrFYPOpZQv0IjwULGcHaSK7X9m8bw2rNrtsLoHXiFKQGBTrD6tdgFJM0okITjpXyHDvRfoalZoTTeWWQKppgMsVj6hkqcESVny2OnaMLo4xQGEtTQqOF+nsiw5FSsygwnRHWE7Xq5eJ/npfq8MbPmEhSTQVZLgpTjnSM8s/RiElKNJ8Zgolk5lZEJlhiok0+FROCs/ryOuk26k6z3ny4qrXaRRxlOINzuAQHrqEF99ABFwgweIZXeLOE9WK9Wx/L1pJVzJzCH1ifP+93jiE=</latexit>

[B] > 2

<latexit sha1_base64="+xJk4LCTulNNcBRhJtNLLPSUWY8=">AAAB+3icbVBNS8NAEN34WetXrEcvi0UQhJIUqV6EUi8eK9gPSEPZbCft0s0m7G7EEvpXvHhQxKt/xJv/xm2bg7Y+GHi8N8PMvCDhTGnH+bbW1jc2t7YLO8Xdvf2DQ/uo1FZxKim0aMxj2Q2IAs4EtDTTHLqJBBIFHDrB+Hbmdx5BKhaLBz1JwI/IULCQUaKN1LdLXsPHN7h60YNEMW4k1rfLTsWZA68SNydllKPZt796g5imEQhNOVHKc51E+xmRmlEO02IvVZAQOiZD8AwVJALlZ/Pbp/jMKAMcxtKU0Hiu/p7ISKTUJApMZ0T0SC17M/E/z0t1eO1nTCSpBkEXi8KUYx3jWRB4wCRQzSeGECqZuRXTEZGEahNX0YTgLr+8StrVilur1O4vy/VGHkcBnaBTdI5cdIXq6A41UQtR9ISe0St6s6bWi/VufSxa16x85hj9gfX5A0/jk1w=</latexit>

[B] = 2 + ✏i

<latexit sha1_base64="sOAs0EYZS7dW/sQ0lo+JyQI89YY=">AAACE3icbVDLSgMxFM34rPU16tJNsAhVSpkRqS4Uim5clQr2AZ1SMmmmDc1khuSOUEr/wY2/4saFIm7duPNvTB+Ith64cHLOveTe48eCa3CcL2thcWl5ZTW1ll7f2Nzatnd2qzpKFGUVGolI1X2imeCSVYCDYPVYMRL6gtX83vXIr90zpXkk76Afs2ZIOpIHnBIwUss+Ll3iUtZjsebCvN2cR9sR6Bz+kUpHFx6XAfRbdsbJO2PgeeJOSQZNUW7Zn147oknIJFBBtG64TgzNAVHAqWDDtJdoFhPaIx3WMFSSkOnmYHzTEB8apY2DSJmSgMfq74kBCbXuh77pDAl09aw3Ev/zGgkE580Bl3ECTNLJR0EiMER4FBBuc8UoiL4hhCpudsW0SxShYGJMmxDc2ZPnSfUk7xbyhdvTTPFqGkcK7aMDlEUuOkNFdIPKqIIoekBP6AW9Wo/Ws/VmvU9aF6zpzB76A+vjG1hknUA=</latexit>

N = N(✏1, · · · , ✏N ) < 1

Tradeoff between Bell violations and the number of parties



<latexit sha1_base64="PkBTD5ZTBp3XcOEb/nvUvRS7DiM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6inD+kG/XPGr/hxolQQ5qUCORr/81RtIkiZUWMKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRwVOqAmz+bVTdOaUAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14lrYtqUKvW7i8r9Zs8jiKcwCmcQwBXUIc7aEATCDzCM7zCmye9F+/d+1i0Frx85hj+wPv8AU+ljvk=</latexit>

 1

<latexit sha1_base64="BUkgzVrN33C/lL+NXfWESBQ1CB8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqR6LXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r3E8H6tX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdBVkXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbRrVb9erd9dVBrXeRxFOIFTOAcfLqEBt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD1Epjvo=</latexit>

 2

<latexit sha1_base64="ztMy/ohh+X/ApBJspTfQjawPmms=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0mKVDdC0Y0btUIfQhPDZDpth06SYWYilJD+hBt/xY0LRdyKO//GSduFth4YOJxzLnPv8TmjUlnWt5FbWFxaXsmvFtbWNza3zO2dpoxigUkDRywSdz6ShNGQNBRVjNxxQVDgM9LyBxeZ33ogQtIorKshJ26AeiHtUoyUljzz6Mqz4Rl0uKReUk7vE4cTwdOR4xScAKm+CJLrm/ooHQfKnlm0StYYcJ7YU1IEU9Q888vpRDgOSKgwQ1K2bYsrN0FCUcxIWnBiSTjCA9QjbU1DFBDpJuOzUniglQ7sRkK/UMGx+nsiQYGUw8DXyWxVOetl4n9eO1bdUzehIY8VCfHko27MoIpg1hHsUEGwYkNNEBZU7wpxHwmElW6yoEuwZ0+eJ81yya6UKrfHxer5tI482AP74BDY4ARUwSWogQbA4BE8g1fwZjwZL8a78TGJ5ozpzC74A+PzB8jAnzE=</latexit>

M1 =  ?
2

NOT  2

<latexit sha1_base64="CfyxdvLH5gVnoVmv0qmrKi4RmD0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0mKVDdC0Y0btUIfQhPDZDpth06SYWYilJD+hBt/xY0LRdyKO//GSduFth4YOJxzLnPv8TmjUlnWt5FbWFxaXsmvFtbWNza3zO2dpoxigUkDRywSdz6ShNGQNBRVjNxxQVDgM9LyBxeZ33ogQtIorKshJ26AeiHtUoyUljzz6MorwzPocEm9xE7vE4cTwdOR4xScAKm+CJLrm/ooHQdszyxaJWsMOE/sKSmCKWqe+eV0IhwHJFSYISnbtsWVmyChKGYkLTixJBzhAeqRtqYhCoh0k/FZKTzQSgd2I6FfqOBY/T2RoEDKYeDrZLaqnPUy8T+vHavuqZvQkMeKhHjyUTdmUEUw6wh2qCBYsaEmCAuqd4W4jwTCSjdZ0CXYsyfPk2a5ZFdKldvjYvV8Wkce7IF9cAhscAKq4BLUQANg8AiewSt4M56MF+Pd+JhEc8Z0Zhf8gfH5A8dGnzA=</latexit>

M2 =  ?
1

NOT  1

<latexit sha1_base64="rHQm+IYI0E8Zt6tBg0PNxgGOw9s=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiFy9CRfsBbSib7aRdutmE3Y1QQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsYX8/89iMqzWP5YCYJ+hEdSh5yRo2V7m/7br9ccavuHOQv8XJSgRyNfvmzN4hZGqE0TFCtu56bGD+jynAmcFrqpRoTysZ0iF1LJY1Q+9n81Ck5scqAhLGyJQ2Zqz8nMhppPYkC2xlRM9LL3kz8z+umJrz0My6T1KBki0VhKoiJyexvMuAKmRETSyhT3N5K2IgqyoxNp2RD8JZf/ktaZ1WvVq3dnVfqV3kcRTiCYzgFDy6gDjfQgCYwGMITvMCrI5xn5815X7QWnHzmEH7B+fgGzC2Nfw==</latexit>

M0

<latexit sha1_base64="2nrhqw96X2rL24BpM4HT6w4CtyQ=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyUpUr0IRS9ehAq2FZIQNttNu3R3E3Y3Qgm9ePGvePGgiFf/gzf/jZu2B219MPB4b4aZeVHKqNKO822VlpZXVtfK65WNza3tHXt3r6OSTGLSxglL5H2EFGFUkLammpH7VBLEI0a60fCq8LsPRCqaiDs9SknAUV/QmGKkjRTahz5HeiB5ruXY81NFQxfehHUYwAvohHbVqTkTwEXizkgVzNAK7S+/l+CME6ExQ0p5rpPqIEdSU8zIuOJniqQID1GfeIYKxIkK8skXY3hslB6ME2lKaDhRf0/kiCs14pHpLG5W814h/ud5mY7Pg5yKNNNE4OmiOGNQJ7CIBPaoJFizkSEIS2puhXiAJMLaBFcxIbjzLy+STr3mNmqN29Nq83IWRxkcgCNwAlxwBprgGrRAG2DwCJ7BK3iznqwX6936mLaWrNnMPvgD6/MHjCCXTA==</latexit>

tr[ 1M2] = 0
<latexit sha1_base64="z2FsQuSTKDeImO5dkByMCRu3GD0=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyUpUr0IRS9ehAq2FZIQNttNu3R3E3Y3Qgm9ePGvePGgiFf/gzf/jZu2B219MPB4b4aZeVHKqNKO822VlpZXVtfK65WNza3tHXt3r6OSTGLSxglL5H2EFGFUkLammpH7VBLEI0a60fCq8LsPRCqaiDs9SknAUV/QmGKkjRTahz5HeiB5ruXY81NFwzq8CV0YwAvohHbVqTkTwEXizkgVzNAK7S+/l+CME6ExQ0p5rpPqIEdSU8zIuOJniqQID1GfeIYKxIkK8skXY3hslB6ME2lKaDhRf0/kiCs14pHpLG5W814h/ud5mY7Pg5yKNNNE4OmiOGNQJ7CIBPaoJFizkSEIS2puhXiAJMLaBFcxIbjzLy+STr3mNmqN29Nq83IWRxkcgCNwAlxwBprgGrRAG2DwCJ7BK3iznqwX6936mLaWrNnMPvgD6/MHjCSXTA==</latexit>

tr[ 2M1] = 0

Alice Bob 1

Bob 2

<latexit sha1_base64="ILZJUYGBYk+OLC6zcKJrvF8cpRk=">AAAB7nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWw2m3bpZjfsTgol9Ed48aCIV3+PN/+NmzYHbX0w8Hhvhpl5QSK4Adf9dkobm1vbO+Xdyt7+weFR9fikY1SqKWtTJZTuBcQwwSVrAwfBeolmJA4E6waT+9zvTpk2XMknmCXMj8lI8ohTAlbqDqahAlMZVmtu3V0ArxOvIDVUoDWsfg1CRdOYSaCCGNP33AT8jGjgVLB5ZZAalhA6ISPWt1SSmBk/W5w7xxdWCXGktC0JeKH+nshIbMwsDmxnTGBsVr1c/M/rpxDd+hmXSQpM0uWiKBUYFM5/xyHXjIKYWUKo5vZWTMdEEwo2oTwEb/XlddK5qnuNeuPxuta8K+IoozN0ji6Rh25QEz2gFmojiiboGb2iNydxXpx352PZWnKKmVP0B87nDwWyj2E=</latexit>...

Bob N

<latexit sha1_base64="9fac5GumlWU/Y2PrL4DKKZKnjao=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFEVxWsA9oh5JJM21oJhmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck9OEHOmjet+O4W19Y3NreJ2aWd3b/+gfHjU0jJRhDaJ5FJ1AqwpZ4I2DTOcdmJFcRRw2g7Gt5nfnlClmRSPZhpTP8JDwUJGsLGS34uwGRHM07tZ3+uXK27VnQOtEi8nFcjR6Je/egNJkogKQzjWuuu5sfFTrAwjnM5KvUTTGJMxHtKupQJHVPvpPPQMnVllgEKp7BMGzdXfGymOtJ5GgZ3MQuplLxP/87qJCa/9lIk4MVSQxaEw4chIlDWABkxRYvjUEkwUs1kRGWGFibE9lWwJ3vKXV0nrourVqrWHy0r9Jq+jCCdwCufgwRXU4R4a0AQCT/AMr/DmTJwX5935WIwWnHznGP7A+fwBp3qSCg==</latexit>

E1

<latexit sha1_base64="5teQdN24yhvc1jMhZFHavKeFKwo=">AAAB9HicbVDLSgMxFL3xWeur6tJNsAiuykyR6rIogssK9gHtUDJppg3NZMYkUyhDv8ONC0Xc+jHu/Bsz7Sy09UDgcM693JPjx4Jr4zjfaG19Y3Nru7BT3N3bPzgsHR23dJQoypo0EpHq+EQzwSVrGm4E68SKkdAXrO2PbzO/PWFK80g+mmnMvJAMJQ84JcZKXi8kZkSJSO9m/Wq/VHYqzhx4lbg5KUOORr/01RtENAmZNFQQrbuuExsvJcpwKtis2Es0iwkdkyHrWipJyLSXzkPP8LlVBjiIlH3S4Ln6eyMlodbT0LeTWUi97GXif143McG1l3IZJ4ZJujgUJAKbCGcN4AFXjBoxtYRQxW1WTEdEEWpsT0Vbgrv85VXSqlbcWqX2cFmu3+R1FOAUzuACXLiCOtxDA5pA4Qme4RXe0AS9oHf0sRhdQ/nOCfwB+vwBqP6SCw==</latexit>

E2

<latexit sha1_base64="Yk0yhwFCiXrj28AEyGwMxSGOAD8=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4kJIUqS6LblxWsA9oQphMJ+3QyYOZiVhCfsWNC0Xc+iPu/BunaRbaeuByD+fcy9w5fsKZVJb1baytb2xubVd2qrt7+weH5lGtJ+NUENolMY/FwMeSchbRrmKK00EiKA59Tvv+9Hbu9x+pkCyOHtQsoW6IxxELGMFKS55ZczInkcyzL4rWRE7umXWrYRVAq8QuSR1KdDzzyxnFJA1ppAjHUg5tK1FuhoVihNO86qSSJphM8ZgONY1wSKWbFbfn6EwrIxTEQlekUKH+3shwKOUs9PVkiNVELntz8T9vmKrg2s1YlKSKRmTxUJBypGI0DwKNmKBE8ZkmmAimb0VkggUmSsdV1SHYy19eJb1mw241WveX9fZNGUcFTuAUzsGGK2jDHXSgCwSe4Ble4c3IjRfj3fhYjK4Z5c4x/IHx+QMXI5PX</latexit>

{ 1, 2}

Post-measurement states

Post-measurement states

State-measurement disturbance

<latexit sha1_base64="7vMB4o0s+high3e0Glt1TMu0bKg=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiQi1WXRjRuhgn1AG8JkOm2HziPMTIQSWjf+ihsXirj1K9z5N07aLLT1wIXDOfdy7z1RzKg2nvftLC2vrK6tFzaKm1vbO7vu3n5Dy0RhUseSSdWKkCaMClI31DDSihVBPGKkGQ2vM7/5QJSmUtybUUwCjvqC9ihGxkqhe3gbepMOR2ageCqkgRNOBeWIjUO35JW9KeAi8XNSAjlqofvV6UqccCIMZkjrtu/FJkiRMhQzMi52Ek1ihIeoT9qWCsSJDtLpC2N4YpUu7EllSxg4VX9PpIhrPeKR7cyO1fNeJv7ntRPTuwxSKuLEEIFni3oJg0bCLA/YpYpgw0aWIKyovRXiAVIIG5ta0Ybgz7+8SBpnZb9Srtydl6pXeRwFcASOwSnwwQWoghtQA3WAwSN4Bq/gzXlyXpx352PWuuTkMwfgD5zPH9XLl70=</latexit>

M0 not minimal



<latexit sha1_base64="PkBTD5ZTBp3XcOEb/nvUvRS7DiM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVqR6LXjxWsB/QLiWbZtvYbBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEw1oU0iudSdCBvKmaBNyyynHaUpTiJO29H4dua3n6g2TIoHO1E0TPBQsJgRbJ3U6inD+kG/XPGr/hxolQQ5qUCORr/81RtIkiZUWMKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRwVOqAmz+bVTdOaUAYqldiUsmqu/JzKcGDNJIteZYDsyy95M/M/rpja+DjMmVGqpIItFccqRlWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14lrYtqUKvW7i8r9Zs8jiKcwCmcQwBXUIc7aEATCDzCM7zCmye9F+/d+1i0Frx85hj+wPv8AU+ljvk=</latexit>

 1

<latexit sha1_base64="BUkgzVrN33C/lL+NXfWESBQ1CB8=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqR6LXjxWsLXQLiWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8La+sbmVnG7tLO7t39QPjxqG5VqylpUCaU7ITFMcMlallvBOolmJA4FewjHNzP/4Ylpw5W8t5OEBTEZSh5xSqyT2r3E8H6tX654VW8OvEr8nFQgR7Nf/uoNFE1jJi0VxJiu7yU2yIi2nAo2LfVSwxJCx2TIuo5KEjMTZPNrp/jMKQMcKe1KWjxXf09kJDZmEoeuMyZ2ZJa9mfif101tdBVkXCapZZIuFkWpwFbh2et4wDWjVkwcIVRzdyumI6IJtS6gkgvBX355lbRrVb9erd9dVBrXeRxFOIFTOAcfLqEBt9CEFlB4hGd4hTek0At6Rx+L1gLKZ47hD9DnD1Epjvo=</latexit>

 2

Can Maximum Confidence Discrimination Be Sequential? 

<latexit sha1_base64="HiywvBJlSLVx4AeiGSiFL977bmU="></latexit>

max
M1

tr[ 1M1]

tr[⇢M1]
= max

M1

p( 1|M1)

p(M1)

<latexit sha1_base64="No5FJhCnZoJL3Mnpdqnr/KlQZKA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh2IvHCtYW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53C2vrG5lZxu7Szu7d/UD48etRxqhi2WCxi1QmoRsEltgw3AjuJQhoFAtvBuDHz20+oNI/lg5kk6Ed0KHnIGTVWajX6Hrnplytu1Z2DrBIvJxXI0eyXv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzY+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMPicDrpAZMbGEMsXtrYSNqKLM2HxKNgRv+eVV8nhR9WrV2v1lpX6bx1GEEziFc/DgCupwB01oAQMOz/AKb450Xpx352PRWnDymWP4A+fzB5cQjec=</latexit>

C1 =

Confidence



Alice Bob 1

Bob 2

<latexit sha1_base64="ILZJUYGBYk+OLC6zcKJrvF8cpRk=">AAAB7nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWw2m3bpZjfsTgol9Ed48aCIV3+PN/+NmzYHbX0w8Hhvhpl5QSK4Adf9dkobm1vbO+Xdyt7+weFR9fikY1SqKWtTJZTuBcQwwSVrAwfBeolmJA4E6waT+9zvTpk2XMknmCXMj8lI8ohTAlbqDqahAlMZVmtu3V0ArxOvIDVUoDWsfg1CRdOYSaCCGNP33AT8jGjgVLB5ZZAalhA6ISPWt1SSmBk/W5w7xxdWCXGktC0JeKH+nshIbMwsDmxnTGBsVr1c/M/rpxDd+hmXSQpM0uWiKBUYFM5/xyHXjIKYWUKo5vZWTMdEEwo2oTwEb/XlddK5qnuNeuPxuta8K+IoozN0ji6Rh25QEz2gFmojiiboGb2iNydxXpx352PZWnKKmVP0B87nDwWyj2E=</latexit>...

Bob N

<latexit sha1_base64="Yk0yhwFCiXrj28AEyGwMxSGOAD8=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4kJIUqS6LblxWsA9oQphMJ+3QyYOZiVhCfsWNC0Xc+iPu/BunaRbaeuByD+fcy9w5fsKZVJb1baytb2xubVd2qrt7+weH5lGtJ+NUENolMY/FwMeSchbRrmKK00EiKA59Tvv+9Hbu9x+pkCyOHtQsoW6IxxELGMFKS55ZczInkcyzL4rWRE7umXWrYRVAq8QuSR1KdDzzyxnFJA1ppAjHUg5tK1FuhoVihNO86qSSJphM8ZgONY1wSKWbFbfn6EwrIxTEQlekUKH+3shwKOUs9PVkiNVELntz8T9vmKrg2s1YlKSKRmTxUJBypGI0DwKNmKBE8ZkmmAimb0VkggUmSsdV1SHYy19eJb1mw241WveX9fZNGUcFTuAUzsGGK2jDHXSgCwSe4Ble4c3IjRfj3fhYjK4Z5c4x/IHx+QMXI5PX</latexit>

{ 1, 2}

Post-measurement states

Post-measurement states

State-measurement disturbance

<latexit sha1_base64="HiywvBJlSLVx4AeiGSiFL977bmU="></latexit>

max
M1

tr[ 1M1]

tr[⇢M1]
= max

M1

p( 1|M1)

p(M1)

Confidence

<latexit sha1_base64="xTmwjGEZNxij7rggSE2mJWQrqAg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI/BXDxGMA9I1jA76U2GzM4uM7NCWPIRXjwo4tXv8ebfOHkcNLGgoajqprsrSATXxnW/nbX1jc2t7dxOfndv/+CwcHTc1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8GoNvVbT6g0j+WDGSfoR3QgecgZNVZq1R6zkncx6RWKbtmdgawSb0GKsEC9V/jq9mOWRigNE1Trjucmxs+oMpwJnOS7qcaEshEdYMdSSSPUfjY7d0LOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWyNxX/8zqpCW/8jMskNSjZfFGYCmJiMv2d9LlCZsTYEsoUt7cSNqSKMmMTytsQvOWXV0nzsuxVypX7q2L1dhFHDk7hDErgwTVU4Q7q0AAGI3iGV3hzEufFeXc+5q1rzmLmBP7A+fwBSOCO5g==</latexit>

C(1)

<latexit sha1_base64="/Hp3PEJ4wmc2kdosXMBUSZD6m00=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspukeqx2IvHCvYD2rVk02wbmk2WJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3sbm1vZPfLeztHxweFY9P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvBpDH3O09UaSbFg5nG1I/wSLCQEWys1Gk8puXq5WxQLLkVdwG0TryMlCBDc1D86g8lSSIqDOFY657nxsZPsTKMcDor9BNNY0wmeER7lgocUe2ni3Nn6MIqQxRKZUsYtFB/T6Q40noaBbYzwmasV725+J/XS0x446dMxImhgiwXhQlHRqL572jIFCWGTy3BRDF7KyJjrDAxNqGCDcFbfXmdtKsVr1ap3V+V6rdZHHk4g3MogwfXUIc7aEILCEzgGV7hzYmdF+fd+Vi25pxs5hT+wPn8AUpmjuc=</latexit>

C(2)

<latexit sha1_base64="1XHuBC0RY2fC5CBjYdqVQ4OvTD4=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BItQL2VXpHos9uJJKtgPaNeSTbNtaDa7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2Fmnh8Lro3jfKPc2vrG5lZ+u7Czu7d/UDw8aukoUZQ1aSQi1fGJZoJL1jTcCNaJFSOhL1jbH9dnfvuJKc0j+WAmMfNCMpQ84JQYK7Xrj2n57nzaL5acijMHXiVuRkqQodEvfvUGEU1CJg0VROuu68TGS4kynAo2LfQSzWJCx2TIupZKEjLtpfNzp/jMKgMcRMqWNHiu/p5ISaj1JPRtZ0jMSC97M/E/r5uY4NpLuYwTwyRdLAoSgU2EZ7/jAVeMGjGxhFDF7a2Yjogi1NiECjYEd/nlVdK6qLjVSvX+slS7yeLIwwmcQhlcuIIa3EIDmkBhDM/wCm8oRi/oHX0sWnMomzmGP0CfP3UOjwM=</latexit>

C(N)

Result 1. 

<latexit sha1_base64="KEsrvuJTSItm/BzOAzQd+eEvbpg="></latexit>

C(1) = C(2) = · · · = C(N) i↵ states are LI

Remark. Bobs do not apply weak measurements.



Alice Bob 1

Bob 2

<latexit sha1_base64="ILZJUYGBYk+OLC6zcKJrvF8cpRk=">AAAB7nicbVBNS8NAEN3Ur1q/qh69LBbBU0lEqseiF48V7Ae0oWw2m3bpZjfsTgol9Ed48aCIV3+PN/+NmzYHbX0w8Hhvhpl5QSK4Adf9dkobm1vbO+Xdyt7+weFR9fikY1SqKWtTJZTuBcQwwSVrAwfBeolmJA4E6waT+9zvTpk2XMknmCXMj8lI8ohTAlbqDqahAlMZVmtu3V0ArxOvIDVUoDWsfg1CRdOYSaCCGNP33AT8jGjgVLB5ZZAalhA6ISPWt1SSmBk/W5w7xxdWCXGktC0JeKH+nshIbMwsDmxnTGBsVr1c/M/rpxDd+hmXSQpM0uWiKBUYFM5/xyHXjIKYWUKo5vZWTMdEEwo2oTwEb/XlddK5qnuNeuPxuta8K+IoozN0ji6Rh25QEz2gFmojiiboGb2iNydxXpx352PZWnKKmVP0B87nDwWyj2E=</latexit>...

Bob N

<latexit sha1_base64="Yk0yhwFCiXrj28AEyGwMxSGOAD8=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4kJIUqS6LblxWsA9oQphMJ+3QyYOZiVhCfsWNC0Xc+iPu/BunaRbaeuByD+fcy9w5fsKZVJb1baytb2xubVd2qrt7+weH5lGtJ+NUENolMY/FwMeSchbRrmKK00EiKA59Tvv+9Hbu9x+pkCyOHtQsoW6IxxELGMFKS55ZczInkcyzL4rWRE7umXWrYRVAq8QuSR1KdDzzyxnFJA1ppAjHUg5tK1FuhoVihNO86qSSJphM8ZgONY1wSKWbFbfn6EwrIxTEQlekUKH+3shwKOUs9PVkiNVELntz8T9vmKrg2s1YlKSKRmTxUJBypGI0DwKNmKBE8ZkmmAimb0VkggUmSsdV1SHYy19eJb1mw241WveX9fZNGUcFTuAUzsGGK2jDHXSgCwSe4Ble4c3IjRfj3fhYjK4Z5c4x/IHx+QMXI5PX</latexit>

{ 1, 2}

Post-measurement states

Post-measurement states

State-measurement disturbance

<latexit sha1_base64="HiywvBJlSLVx4AeiGSiFL977bmU="></latexit>

max
M1

tr[ 1M1]

tr[⇢M1]
= max

M1

p( 1|M1)

p(M1)

Confidence

<latexit sha1_base64="xTmwjGEZNxij7rggSE2mJWQrqAg=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKRI/BXDxGMA9I1jA76U2GzM4uM7NCWPIRXjwo4tXv8ebfOHkcNLGgoajqprsrSATXxnW/nbX1jc2t7dxOfndv/+CwcHTc1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8GoNvVbT6g0j+WDGSfoR3QgecgZNVZq1R6zkncx6RWKbtmdgawSb0GKsEC9V/jq9mOWRigNE1Trjucmxs+oMpwJnOS7qcaEshEdYMdSSSPUfjY7d0LOrdInYaxsSUNm6u+JjEZaj6PAdkbUDPWyNxX/8zqpCW/8jMskNSjZfFGYCmJiMv2d9LlCZsTYEsoUt7cSNqSKMmMTytsQvOWXV0nzsuxVypX7q2L1dhFHDk7hDErgwTVU4Q7q0AAGI3iGV3hzEufFeXc+5q1rzmLmBP7A+fwBSOCO5g==</latexit>

C(1)

<latexit sha1_base64="/Hp3PEJ4wmc2kdosXMBUSZD6m00=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXspukeqx2IvHCvYD2rVk02wbmk2WJCuUpT/CiwdFvPp7vPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3sbm1vZPfLeztHxweFY9P2lomitAWkVyqboA15UzQlmGG026sKI4CTjvBpDH3O09UaSbFg5nG1I/wSLCQEWys1Gk8puXq5WxQLLkVdwG0TryMlCBDc1D86g8lSSIqDOFY657nxsZPsTKMcDor9BNNY0wmeER7lgocUe2ni3Nn6MIqQxRKZUsYtFB/T6Q40noaBbYzwmasV725+J/XS0x446dMxImhgiwXhQlHRqL572jIFCWGTy3BRDF7KyJjrDAxNqGCDcFbfXmdtKsVr1ap3V+V6rdZHHk4g3MogwfXUIc7aEILCEzgGV7hzYmdF+fd+Vi25pxs5hT+wPn8AUpmjuc=</latexit>

C(2)

<latexit sha1_base64="1XHuBC0RY2fC5CBjYdqVQ4OvTD4=">AAAB7nicbVBNSwMxEJ3Ur1q/qh69BItQL2VXpHos9uJJKtgPaNeSTbNtaDa7JFmhLP0RXjwo4tXf481/Y9ruQVsfDDzem2Fmnh8Lro3jfKPc2vrG5lZ+u7Czu7d/UDw8aukoUZQ1aSQi1fGJZoJL1jTcCNaJFSOhL1jbH9dnfvuJKc0j+WAmMfNCMpQ84JQYK7Xrj2n57nzaL5acijMHXiVuRkqQodEvfvUGEU1CJg0VROuu68TGS4kynAo2LfQSzWJCx2TIupZKEjLtpfNzp/jMKgMcRMqWNHiu/p5ISaj1JPRtZ0jMSC97M/E/r5uY4NpLuYwTwyRdLAoSgU2EZ7/jAVeMGjGxhFDF7a2Yjogi1NiECjYEd/nlVdK6qLjVSvX+slS7yeLIwwmcQhlcuIIa3EIDmkBhDM/wCm8oRi/oHX0sWnMomzmGP0CfP3UOjwM=</latexit>

C(N)

Result 2. 

<latexit sha1_base64="Ml4jYX7SwQsU73ECc8l85WWRWIs="></latexit>

C(1) > C(2) > · · · > C(N) i↵ states are not LI

Remark. Bobs apply weak measurements.



<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · · <latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="3ulIikurYNULW8+LMHHJlijpBw0=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBItQF5ZEpLosiuCygn1AG8tkOmnHTiZhZiKEEH/FjQtF3Poh7vwbJ20XWj0wcDjnXu6Z40WMSmXbX0ZhaXllda24XtrY3NreMXf32jKMBSYtHLJQdD0kCaOctBRVjHQjQVDgMdLxJpe533kgQtKQ36okIm6ARpz6FCOlpYFZ7gdIjTFi6VV2l1bvj52jbGBW7Jo9hfWXOHNSgTmaA/OzPwxxHBCuMENS9hw7Um6KhKKYkazUjyWJEJ6gEelpylFApJtOw2fWoVaGlh8K/biypurPjRQFUiaBpyfzqHLRy8X/vF6s/HM3pTyKFeF4dsiPmaVCK2/CGlJBsGKJJggLqrNaeIwEwkr3VdIlOItf/kvaJzWnXqvfnFYaF/M6irAPB1AFB86gAdfQhBZgSOAJXuDVeDSejTfjfTZaMOY7ZfgF4+Mb9zKUVg==</latexit>

E(j�1)
<latexit sha1_base64="HLLDBbO/zMV+2Tt4w4QgLoPUNso=">AAAB+nicbVDLSsNAFL2pr1pfqS7dBItQNyURqS6LIrisYB/QxjKZTtrRySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45XsSoVLb9bRSWlldW14rrpY3Nre0ds7zblmEsMGnhkIWi6yFJGOWkpahipBsJggKPkY53f5H5nQciJA35jZpExA3QiFOfYqS0NDDL/QCpMUYsuUxvk+rdUTowK3bNnsJaJE5OKpCjOTC/+sMQxwHhCjMkZc+xI+UmSCiKGUlL/ViSCOF7NCI9TTkKiHSTafTUOtTK0PJDoR9X1lT9vZGgQMpJ4OnJLKic9zLxP68XK//MTSiPYkU4nh3yY2ap0Mp6sIZUEKzYRBOEBdVZLTxGAmGl2yrpEpz5Ly+S9nHNqdfq1yeVxnleRxH24QCq4MApNOAKmtACDI/wDK/wZjwZL8a78TEbLRj5zh78gfH5AxHNk+Q=</latexit>

E(j)
<latexit sha1_base64="BYX+RFm3x1hGuCvUNJy8pLfuW0g=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBItQEUoiUl0WRXBZwT6gjWUynbRjJ5MwMxFCiL/ixoUibv0Qd/6Nk7YLrR4YOJxzL/fM8SJGpbLtL6OwtLyyulZcL21sbm3vmLt7bRnGApMWDlkouh6ShFFOWooqRrqRICjwGOl4k8vc7zwQIWnIb1USETdAI059ipHS0sAs9wOkxhix9Cq7S6v3x85RNjArds2ewvpLnDmpwBzNgfnZH4Y4DghXmCEpe44dKTdFQlHMSFbqx5JECE/QiPQ05Sgg0k2n4TPrUCtDyw+FflxZU/XnRooCKZPA05N5VLno5eJ/Xi9W/rmbUh7FinA8O+THzFKhlTdhDakgWLFEE4QF1VktPEYCYaX7KukSnMUv/yXtk5pTr9VvTiuNi3kdRdiHA6iCA2fQgGtoQgswJPAEL/BqPBrPxpvxPhstGPOdMvyC8fEN9CSUVA==</latexit>

E(j+1)

<latexit sha1_base64="b9sgOTxk9jquf1uerMU4iaiSuPg=">AAACAnicbVDLSsNAFL3xWesr6krcBIvgqiQi1WXRhbqrYB/QhjKZTtqhM5MwMxFKqG78FTcuFHHrV7jzb5ymWWjrgYHDOfcy554gZlRp1/22FhaXlldWC2vF9Y3NrW17Z7ehokRiUscRi2QrQIowKkhdU81IK5YE8YCRZjC8nPjNeyIVjcSdHsXE56gvaEgx0kbq2vsdjvRA8vRGhJHkmfpwhagYd+2SW3YzOPPEy0kJctS69lenF+GEE6ExQ0q1PTfWfoqkppiRcbGTKBIjPER90jZUIE6Un2YnjJ0jo/QcE8E8oZ1M/b2RIq7UiAdmchJYzXoT8T+vnejw3E+piBNNBJ5+FCbM0ZEz6cPpUUmwZiNDEJbUZHXwAEmEtWmtaErwZk+eJ42TslcpV25PS9WLvI4CHMAhHIMHZ1CFa6hBHTA8wjO8wpv1ZL1Y79bHdHTBynf24A+szx9aspgQ</latexit>

Information Gain

<latexit sha1_base64="nHedj6EsgGAPR9HnYFxywBJBbfk=">AAACBnicbVDLSgMxFM3UV62vUZciBIvgqsyIVJdFNy4rtQ9oS8mkd9rQTGZMMkIZ6saNv+LGhSJu/QZ3/o2ZdhbaeiBwOOfem3uPF3GmtON8W7ml5ZXVtfx6YWNza3vH3t1rqDCWFOo05KFseUQBZwLqmmkOrUgCCTwOTW90lfrNe5CKheJWjyPoBmQgmM8o0Ubq2YedgOihDJIa3MUgNCMcP9QoCCJZOOnZRafkTIEXiZuRIspQ7dlfnX5I48BMopwo1XadSHcTIjWjHCaFTqwgInREBtA2VJAAVDeZnjHBx0bpYz+U5gmNp+rvjoQESo0Dz1SmS6t5LxX/89qx9i+6CRNRrEHQ2Ud+zLEOcZoJ7jMJVPOxIYRKZnbFdEgkodokVzAhuPMnL5LGacktl8o3Z8XKZRZHHh2gI3SCXHSOKugaVVEdUfSIntErerOerBfr3fqYleasrGcf/YH1+QM90pmi</latexit>

Sequential Scenario

<latexit sha1_base64="HiKgUAZYmR2aRPP1KwxW031VP5U=">AAACBHicbVA9SwNBEN3zM8avqGWaxSBYhTuRaBnUwjKi+YAkhL3NJFmyt3fszgnhiGDjX7GxUMTWH2Hnv3EvSaGJDwYe780wM8+PpDDout/O0vLK6tp6ZiO7ubW9s5vb26+ZMNYcqjyUoW74zIAUCqooUEIj0sACX0LdH16mfv0etBGhusNRBO2A9ZXoCc7QSp1cvhUwHOgguUWGQB+u7MpY+0xxGHdyBbfoTkAXiTcjBTJDpZP7anVDHgegkEtmTNNzI2wnTKPgEsbZVmwgYnzI+tC0VLEATDuZPDGmR1bp0l6obSmkE/X3RMICY0aBbzvTk828l4r/ec0Ye+ftRKgoRlB8uqgXS4ohTROhXaGBoxxZwrgW9lbKB0wzjja3rA3Bm395kdROil6pWLo5LZQvZnFkSJ4ckmPikTNSJtekQqqEk0fyTF7Jm/PkvDjvzse0dcmZzRyQP3A+fwCRGJi0</latexit>

State Disturbance



<latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · · <latexit sha1_base64="r8W2eYnoFQcqPN4bL6QPXfDdmDA=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16q1+8tK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALHpjzo=</latexit>· · ·

<latexit sha1_base64="3ulIikurYNULW8+LMHHJlijpBw0=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBItQF5ZEpLosiuCygn1AG8tkOmnHTiZhZiKEEH/FjQtF3Poh7vwbJ20XWj0wcDjnXu6Z40WMSmXbX0ZhaXllda24XtrY3NreMXf32jKMBSYtHLJQdD0kCaOctBRVjHQjQVDgMdLxJpe533kgQtKQ36okIm6ARpz6FCOlpYFZ7gdIjTFi6VV2l1bvj52jbGBW7Jo9hfWXOHNSgTmaA/OzPwxxHBCuMENS9hw7Um6KhKKYkazUjyWJEJ6gEelpylFApJtOw2fWoVaGlh8K/biypurPjRQFUiaBpyfzqHLRy8X/vF6s/HM3pTyKFeF4dsiPmaVCK2/CGlJBsGKJJggLqrNaeIwEwkr3VdIlOItf/kvaJzWnXqvfnFYaF/M6irAPB1AFB86gAdfQhBZgSOAJXuDVeDSejTfjfTZaMOY7ZfgF4+Mb9zKUVg==</latexit>

E(j�1)
<latexit sha1_base64="HLLDBbO/zMV+2Tt4w4QgLoPUNso=">AAAB+nicbVDLSsNAFL2pr1pfqS7dBItQNyURqS6LIrisYB/QxjKZTtrRySTMTJQS8yluXCji1i9x5984abPQ1gMDh3Pu5Z45XsSoVLb9bRSWlldW14rrpY3Nre0ds7zblmEsMGnhkIWi6yFJGOWkpahipBsJggKPkY53f5H5nQciJA35jZpExA3QiFOfYqS0NDDL/QCpMUYsuUxvk+rdUTowK3bNnsJaJE5OKpCjOTC/+sMQxwHhCjMkZc+xI+UmSCiKGUlL/ViSCOF7NCI9TTkKiHSTafTUOtTK0PJDoR9X1lT9vZGgQMpJ4OnJLKic9zLxP68XK//MTSiPYkU4nh3yY2ap0Mp6sIZUEKzYRBOEBdVZLTxGAmGl2yrpEpz5Ly+S9nHNqdfq1yeVxnleRxH24QCq4MApNOAKmtACDI/wDK/wZjwZL8a78TEbLRj5zh78gfH5AxHNk+Q=</latexit>

E(j)
<latexit sha1_base64="BYX+RFm3x1hGuCvUNJy8pLfuW0g=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBItQEUoiUl0WRXBZwT6gjWUynbRjJ5MwMxFCiL/ixoUibv0Qd/6Nk7YLrR4YOJxzL/fM8SJGpbLtL6OwtLyyulZcL21sbm3vmLt7bRnGApMWDlkouh6ShFFOWooqRrqRICjwGOl4k8vc7zwQIWnIb1USETdAI059ipHS0sAs9wOkxhix9Cq7S6v3x85RNjArds2ewvpLnDmpwBzNgfnZH4Y4DghXmCEpe44dKTdFQlHMSFbqx5JECE/QiPQ05Sgg0k2n4TPrUCtDyw+FflxZU/XnRooCKZPA05N5VLno5eJ/Xi9W/rmbUh7FinA8O+THzFKhlTdhDakgWLFEE4QF1VktPEYCYaX7KukSnMUv/yXtk5pTr9VvTiuNi3kdRdiHA6iCA2fQgGtoQgswJPAEL/BqPBrPxpvxPhstGPOdMvyC8fEN9CSUVA==</latexit>

E(j+1)

<latexit sha1_base64="b9sgOTxk9jquf1uerMU4iaiSuPg=">AAACAnicbVDLSsNAFL3xWesr6krcBIvgqiQi1WXRhbqrYB/QhjKZTtqhM5MwMxFKqG78FTcuFHHrV7jzb5ymWWjrgYHDOfcy554gZlRp1/22FhaXlldWC2vF9Y3NrW17Z7ehokRiUscRi2QrQIowKkhdU81IK5YE8YCRZjC8nPjNeyIVjcSdHsXE56gvaEgx0kbq2vsdjvRA8vRGhJHkmfpwhagYd+2SW3YzOPPEy0kJctS69lenF+GEE6ExQ0q1PTfWfoqkppiRcbGTKBIjPER90jZUIE6Un2YnjJ0jo/QcE8E8oZ1M/b2RIq7UiAdmchJYzXoT8T+vnejw3E+piBNNBJ5+FCbM0ZEz6cPpUUmwZiNDEJbUZHXwAEmEtWmtaErwZk+eJ42TslcpV25PS9WLvI4CHMAhHIMHZ1CFa6hBHTA8wjO8wpv1ZL1Y79bHdHTBynf24A+szx9aspgQ</latexit>

Information Gain

<latexit sha1_base64="nHedj6EsgGAPR9HnYFxywBJBbfk=">AAACBnicbVDLSgMxFM3UV62vUZciBIvgqsyIVJdFNy4rtQ9oS8mkd9rQTGZMMkIZ6saNv+LGhSJu/QZ3/o2ZdhbaeiBwOOfem3uPF3GmtON8W7ml5ZXVtfx6YWNza3vH3t1rqDCWFOo05KFseUQBZwLqmmkOrUgCCTwOTW90lfrNe5CKheJWjyPoBmQgmM8o0Ubq2YedgOihDJIa3MUgNCMcP9QoCCJZOOnZRafkTIEXiZuRIspQ7dlfnX5I48BMopwo1XadSHcTIjWjHCaFTqwgInREBtA2VJAAVDeZnjHBx0bpYz+U5gmNp+rvjoQESo0Dz1SmS6t5LxX/89qx9i+6CRNRrEHQ2Ud+zLEOcZoJ7jMJVPOxIYRKZnbFdEgkodokVzAhuPMnL5LGacktl8o3Z8XKZRZHHh2gI3SCXHSOKugaVVEdUfSIntErerOerBfr3fqYleasrGcf/YH1+QM90pmi</latexit>

Sequential Scenario

<latexit sha1_base64="HiKgUAZYmR2aRPP1KwxW031VP5U=">AAACBHicbVA9SwNBEN3zM8avqGWaxSBYhTuRaBnUwjKi+YAkhL3NJFmyt3fszgnhiGDjX7GxUMTWH2Hnv3EvSaGJDwYe780wM8+PpDDout/O0vLK6tp6ZiO7ubW9s5vb26+ZMNYcqjyUoW74zIAUCqooUEIj0sACX0LdH16mfv0etBGhusNRBO2A9ZXoCc7QSp1cvhUwHOgguUWGQB+u7MpY+0xxGHdyBbfoTkAXiTcjBTJDpZP7anVDHgegkEtmTNNzI2wnTKPgEsbZVmwgYnzI+tC0VLEATDuZPDGmR1bp0l6obSmkE/X3RMICY0aBbzvTk828l4r/ec0Ye+ftRKgoRlB8uqgXS4ohTROhXaGBoxxZwrgW9lbKB0wzjja3rA3Bm395kdROil6pWLo5LZQvZnFkSJ4ckmPikTNSJtekQqqEk0fyTF7Jm/PkvDjvzse0dcmZzRyQP3A+fwCRGJi0</latexit>

State Disturbance
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