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Entanglement

States that cannot be expressed as

| iAB = | iA ⌦ | iB
<latexit sha1_base64="5Z9udqd1e2IO+H3T3DkAgsrS8x8=">AAACLHicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCPUduOygn1AE8JkOmmHTmbCzEQoMR/kxl8RxIVF3PodTtsstPXAhcM593LvPWHCqNKOM7VKa+sbm1vl7crO7t7+gX141FEilZi0sWBC9kKkCKOctDXVjPQSSVAcMtINx82Z330kUlHBH/QkIX6MhpxGFCNtpMBuPkEvURR6EvEhI0F228jhDVxRc+gJTWOiVqxGHthVp+bMAVeJW5AqKNAK7DdvIHAaE64xQ0r1XSfRfoakppiRvOKliiQIj9GQ9A3lyOz1s/mzOTwzygBGQpriGs7V3xMZipWaxKHpjJEeqWVvJv7n9VMdXfsZ5UmqCceLRVHKoBZwlhwcUEmwZhNDEJbU3ArxCEmEtcm3YkJwl19eJZ2LmuvU3PvLar1RxFEGJ+AUnAMXXIE6uAMt0AYYPINX8AGm1ov1bn1aX4vWklXMHIM/sL5/AEyNp6k=</latexit><latexit sha1_base64="5Z9udqd1e2IO+H3T3DkAgsrS8x8=">AAACLHicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCPUduOygn1AE8JkOmmHTmbCzEQoMR/kxl8RxIVF3PodTtsstPXAhcM593LvPWHCqNKOM7VKa+sbm1vl7crO7t7+gX141FEilZi0sWBC9kKkCKOctDXVjPQSSVAcMtINx82Z330kUlHBH/QkIX6MhpxGFCNtpMBuPkEvURR6EvEhI0F228jhDVxRc+gJTWOiVqxGHthVp+bMAVeJW5AqKNAK7DdvIHAaE64xQ0r1XSfRfoakppiRvOKliiQIj9GQ9A3lyOz1s/mzOTwzygBGQpriGs7V3xMZipWaxKHpjJEeqWVvJv7n9VMdXfsZ5UmqCceLRVHKoBZwlhwcUEmwZhNDEJbU3ArxCEmEtcm3YkJwl19eJZ2LmuvU3PvLar1RxFEGJ+AUnAMXXIE6uAMt0AYYPINX8AGm1ov1bn1aX4vWklXMHIM/sL5/AEyNp6k=</latexit><latexit sha1_base64="5Z9udqd1e2IO+H3T3DkAgsrS8x8=">AAACLHicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCPUduOygn1AE8JkOmmHTmbCzEQoMR/kxl8RxIVF3PodTtsstPXAhcM593LvPWHCqNKOM7VKa+sbm1vl7crO7t7+gX141FEilZi0sWBC9kKkCKOctDXVjPQSSVAcMtINx82Z330kUlHBH/QkIX6MhpxGFCNtpMBuPkEvURR6EvEhI0F228jhDVxRc+gJTWOiVqxGHthVp+bMAVeJW5AqKNAK7DdvIHAaE64xQ0r1XSfRfoakppiRvOKliiQIj9GQ9A3lyOz1s/mzOTwzygBGQpriGs7V3xMZipWaxKHpjJEeqWVvJv7n9VMdXfsZ5UmqCceLRVHKoBZwlhwcUEmwZhNDEJbU3ArxCEmEtcm3YkJwl19eJZ2LmuvU3PvLar1RxFEGJ+AUnAMXXIE6uAMt0AYYPINX8AGm1ov1bn1aX4vWklXMHIM/sL5/AEyNp6k=</latexit><latexit sha1_base64="5Z9udqd1e2IO+H3T3DkAgsrS8x8=">AAACLHicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCPUduOygn1AE8JkOmmHTmbCzEQoMR/kxl8RxIVF3PodTtsstPXAhcM593LvPWHCqNKOM7VKa+sbm1vl7crO7t7+gX141FEilZi0sWBC9kKkCKOctDXVjPQSSVAcMtINx82Z330kUlHBH/QkIX6MhpxGFCNtpMBuPkEvURR6EvEhI0F228jhDVxRc+gJTWOiVqxGHthVp+bMAVeJW5AqKNAK7DdvIHAaE64xQ0r1XSfRfoakppiRvOKliiQIj9GQ9A3lyOz1s/mzOTwzygBGQpriGs7V3xMZipWaxKHpjJEeqWVvJv7n9VMdXfsZ5UmqCceLRVHKoBZwlhwcUEmwZhNDEJbU3ArxCEmEtcm3YkJwl19eJZ2LmuvU3PvLar1RxFEGJ+AUnAMXXIE6uAMt0AYYPINX8AGm1ov1bn1aX4vWklXMHIM/sL5/AEyNp6k=</latexit>

E.g. a Bell state
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|1iA|1iB

<latexit sha1_base64="XG8RdpdlFCSyle04Xu5k/spROUI="></latexit><latexit sha1_base64="XG8RdpdlFCSyle04Xu5k/spROUI="></latexit><latexit sha1_base64="XG8RdpdlFCSyle04Xu5k/spROUI="></latexit><latexit sha1_base64="XG8RdpdlFCSyle04Xu5k/spROUI="></latexit>



Recap
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2
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<latexit sha1_base64="9rX3CrpQLykEy9P4KZzc9fOI6UQ="></latexit><latexit sha1_base64="9rX3CrpQLykEy9P4KZzc9fOI6UQ="></latexit><latexit sha1_base64="9rX3CrpQLykEy9P4KZzc9fOI6UQ="></latexit><latexit sha1_base64="9rX3CrpQLykEy9P4KZzc9fOI6UQ="></latexit>

What if we re-express the Bell state in the (|+i, |�i)
<latexit sha1_base64="FfLgzJmKmDnFMCZreA+1pFmEWdc=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2ARKmqZEUGXRTcuK9gHtEPJpJk2NJMZkoxQ2uLGX3HjQhG3foU7/8a0HUFbD1w4Oedecu/xY86UdpwvK7OwuLS8kl3Nra1vbG7Z2ztVFSWS0AqJeCTrPlaUM0ErmmlO67GkOPQ5rfm967Ffu6dSsUjc6X5MvRB3BAsYwdpILXuvMDxGTYlFh9MTNESnP4+jlp13is4EaJ64KclDinLL/my2I5KEVGjCsVIN14m1N8BSM8LpKNdMFI0x6eEObRgqcEiVN5icMEKHRmmjIJKmhEYT9ffEAIdK9UPfdIZYd9WsNxb/8xqJDi69ARNxoqkg04+ChCMdoXEeqM0kJZr3DcFEMrMrIl0sMdEmtZwJwZ09eZ5Uz4quU3Rvz/OlqzSOLOzDARTAhQsowQ2UoQIEHuAJXuDVerSerTfrfdqasdKZXfgD6+MbkYKVnA==</latexit><latexit sha1_base64="FfLgzJmKmDnFMCZreA+1pFmEWdc=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2ARKmqZEUGXRTcuK9gHtEPJpJk2NJMZkoxQ2uLGX3HjQhG3foU7/8a0HUFbD1w4Oedecu/xY86UdpwvK7OwuLS8kl3Nra1vbG7Z2ztVFSWS0AqJeCTrPlaUM0ErmmlO67GkOPQ5rfm967Ffu6dSsUjc6X5MvRB3BAsYwdpILXuvMDxGTYlFh9MTNESnP4+jlp13is4EaJ64KclDinLL/my2I5KEVGjCsVIN14m1N8BSM8LpKNdMFI0x6eEObRgqcEiVN5icMEKHRmmjIJKmhEYT9ffEAIdK9UPfdIZYd9WsNxb/8xqJDi69ARNxoqkg04+ChCMdoXEeqM0kJZr3DcFEMrMrIl0sMdEmtZwJwZ09eZ5Uz4quU3Rvz/OlqzSOLOzDARTAhQsowQ2UoQIEHuAJXuDVerSerTfrfdqasdKZXfgD6+MbkYKVnA==</latexit><latexit sha1_base64="FfLgzJmKmDnFMCZreA+1pFmEWdc=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2ARKmqZEUGXRTcuK9gHtEPJpJk2NJMZkoxQ2uLGX3HjQhG3foU7/8a0HUFbD1w4Oedecu/xY86UdpwvK7OwuLS8kl3Nra1vbG7Z2ztVFSWS0AqJeCTrPlaUM0ErmmlO67GkOPQ5rfm967Ffu6dSsUjc6X5MvRB3BAsYwdpILXuvMDxGTYlFh9MTNESnP4+jlp13is4EaJ64KclDinLL/my2I5KEVGjCsVIN14m1N8BSM8LpKNdMFI0x6eEObRgqcEiVN5icMEKHRmmjIJKmhEYT9ffEAIdK9UPfdIZYd9WsNxb/8xqJDi69ARNxoqkg04+ChCMdoXEeqM0kJZr3DcFEMrMrIl0sMdEmtZwJwZ09eZ5Uz4quU3Rvz/OlqzSOLOzDARTAhQsowQ2UoQIEHuAJXuDVerSerTfrfdqasdKZXfgD6+MbkYKVnA==</latexit><latexit sha1_base64="FfLgzJmKmDnFMCZreA+1pFmEWdc=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2ARKmqZEUGXRTcuK9gHtEPJpJk2NJMZkoxQ2uLGX3HjQhG3foU7/8a0HUFbD1w4Oedecu/xY86UdpwvK7OwuLS8kl3Nra1vbG7Z2ztVFSWS0AqJeCTrPlaUM0ErmmlO67GkOPQ5rfm967Ffu6dSsUjc6X5MvRB3BAsYwdpILXuvMDxGTYlFh9MTNESnP4+jlp13is4EaJ64KclDinLL/my2I5KEVGjCsVIN14m1N8BSM8LpKNdMFI0x6eEObRgqcEiVN5icMEKHRmmjIJKmhEYT9ffEAIdK9UPfdIZYd9WsNxb/8xqJDi69ARNxoqkg04+ChCMdoXEeqM0kJZr3DcFEMrMrIl0sMdEmtZwJwZ09eZ5Uz4quU3Rvz/OlqzSOLOzDARTAhQsowQ2UoQIEHuAJXuDVerSerTfrfdqasdKZXfgD6+MbkYKVnA==</latexit>

basis?

Recall that…
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Recap

Recall that measurements are essentially performed 
in the eigenbasis defined by a hermitian operator

O = O
†

<latexit sha1_base64="+QPkXUTAnJtT4oqCOQwpLGJI/ZU=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBU0lE0ItQ9OKtFewHtLFsNpt06WYTdjdCDf0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnp9yprTjfFsrq2vrG5ulrfL2zu5exd4/aKskk4S2SMIT2fWxopwJ2tJMc9pNJcWxz2nHH91M/c4jlYol4l6PU+rFOBIsZARrIw3sSgNdocZD3g9wFFE5GdhVp+bMgJaJW5AqFGgO7K9+kJAspkITjpXquU6qvRxLzQink3I/UzTFZIQj2jNU4JgqL58dPkEnRglQmEhTQqOZ+nsix7FS49g3nTHWQ7XoTcX/vF6mw0svZyLNNBVkvijMONIJmqaAAiYp0XxsCCaSmVsRGWKJiTZZlU0I7uLLy6R9VnOdmnt3Xq1fF3GU4AiO4RRcuIA63EITWkAgg2d4hTfryXqx3q2PeeuKVcwcwh9Ynz+0ZpJ4</latexit><latexit sha1_base64="+QPkXUTAnJtT4oqCOQwpLGJI/ZU=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBU0lE0ItQ9OKtFewHtLFsNpt06WYTdjdCDf0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnp9yprTjfFsrq2vrG5ulrfL2zu5exd4/aKskk4S2SMIT2fWxopwJ2tJMc9pNJcWxz2nHH91M/c4jlYol4l6PU+rFOBIsZARrIw3sSgNdocZD3g9wFFE5GdhVp+bMgJaJW5AqFGgO7K9+kJAspkITjpXquU6qvRxLzQink3I/UzTFZIQj2jNU4JgqL58dPkEnRglQmEhTQqOZ+nsix7FS49g3nTHWQ7XoTcX/vF6mw0svZyLNNBVkvijMONIJmqaAAiYp0XxsCCaSmVsRGWKJiTZZlU0I7uLLy6R9VnOdmnt3Xq1fF3GU4AiO4RRcuIA63EITWkAgg2d4hTfryXqx3q2PeeuKVcwcwh9Ynz+0ZpJ4</latexit><latexit sha1_base64="+QPkXUTAnJtT4oqCOQwpLGJI/ZU=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBU0lE0ItQ9OKtFewHtLFsNpt06WYTdjdCDf0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnp9yprTjfFsrq2vrG5ulrfL2zu5exd4/aKskk4S2SMIT2fWxopwJ2tJMc9pNJcWxz2nHH91M/c4jlYol4l6PU+rFOBIsZARrIw3sSgNdocZD3g9wFFE5GdhVp+bMgJaJW5AqFGgO7K9+kJAspkITjpXquU6qvRxLzQink3I/UzTFZIQj2jNU4JgqL58dPkEnRglQmEhTQqOZ+nsix7FS49g3nTHWQ7XoTcX/vF6mw0svZyLNNBVkvijMONIJmqaAAiYp0XxsCCaSmVsRGWKJiTZZlU0I7uLLy6R9VnOdmnt3Xq1fF3GU4AiO4RRcuIA63EITWkAgg2d4hTfryXqx3q2PeeuKVcwcwh9Ynz+0ZpJ4</latexit><latexit sha1_base64="+QPkXUTAnJtT4oqCOQwpLGJI/ZU=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBU0lE0ItQ9OKtFewHtLFsNpt06WYTdjdCDf0lXjwo4tWf4s1/47bNQVsfDDzem2Fmnp9yprTjfFsrq2vrG5ulrfL2zu5exd4/aKskk4S2SMIT2fWxopwJ2tJMc9pNJcWxz2nHH91M/c4jlYol4l6PU+rFOBIsZARrIw3sSgNdocZD3g9wFFE5GdhVp+bMgJaJW5AqFGgO7K9+kJAspkITjpXquU6qvRxLzQink3I/UzTFZIQj2jNU4JgqL58dPkEnRglQmEhTQqOZ+nsix7FS49g3nTHWQ7XoTcX/vF6mw0svZyLNNBVkvijMONIJmqaAAiYp0XxsCCaSmVsRGWKJiTZZlU0I7uLLy6R9VnOdmnt3Xq1fF3GU4AiO4RRcuIA63EITWkAgg2d4hTfryXqx3q2PeeuKVcwcwh9Ynz+0ZpJ4</latexit>

O|vii = �i|vii
<latexit sha1_base64="8LEGffOB/w0E9Owg0KgozMk9G24=">AAACEHicbVDLSsNAFJ34rPUVdelmsIiuSiKCboSiG3dWsA9oS7iZTNqhk0mYmRRK7Ce48VfcuFDErUt3/o3TNovaemDgcM493LnHTzhT2nF+rKXlldW19cJGcXNre2fX3tuvqziVhNZIzGPZ9EFRzgStaaY5bSaSQuRz2vD7N2O/MaBSsVg86GFCOxF0BQsZAW0kzz65w48Dj+G2BNHlFF/hNjfpAIw2a3h2ySk7E+BF4uakhHJUPfu7HcQkjajQhINSLddJdCcDqRnhdFRsp4omQPrQpS1DBURUdbLJQSN8bJQAh7E0T2g8UWcTGURKDSPfTEage2reG4v/ea1Uh5edjIkk1VSQ6aIw5VjHeNwODpikRPOhIUAkM3/FpAcSiDYdFk0J7vzJi6R+Vnadsnt/Xqpc53UU0CE6QqfIRReogm5RFdUQQU/oBb2hd+vZerU+rM/p6JKVZw7QH1hfv0vbnCA=</latexit><latexit sha1_base64="8LEGffOB/w0E9Owg0KgozMk9G24=">AAACEHicbVDLSsNAFJ34rPUVdelmsIiuSiKCboSiG3dWsA9oS7iZTNqhk0mYmRRK7Ce48VfcuFDErUt3/o3TNovaemDgcM493LnHTzhT2nF+rKXlldW19cJGcXNre2fX3tuvqziVhNZIzGPZ9EFRzgStaaY5bSaSQuRz2vD7N2O/MaBSsVg86GFCOxF0BQsZAW0kzz65w48Dj+G2BNHlFF/hNjfpAIw2a3h2ySk7E+BF4uakhHJUPfu7HcQkjajQhINSLddJdCcDqRnhdFRsp4omQPrQpS1DBURUdbLJQSN8bJQAh7E0T2g8UWcTGURKDSPfTEage2reG4v/ea1Uh5edjIkk1VSQ6aIw5VjHeNwODpikRPOhIUAkM3/FpAcSiDYdFk0J7vzJi6R+Vnadsnt/Xqpc53UU0CE6QqfIRReogm5RFdUQQU/oBb2hd+vZerU+rM/p6JKVZw7QH1hfv0vbnCA=</latexit><latexit sha1_base64="8LEGffOB/w0E9Owg0KgozMk9G24=">AAACEHicbVDLSsNAFJ34rPUVdelmsIiuSiKCboSiG3dWsA9oS7iZTNqhk0mYmRRK7Ce48VfcuFDErUt3/o3TNovaemDgcM493LnHTzhT2nF+rKXlldW19cJGcXNre2fX3tuvqziVhNZIzGPZ9EFRzgStaaY5bSaSQuRz2vD7N2O/MaBSsVg86GFCOxF0BQsZAW0kzz65w48Dj+G2BNHlFF/hNjfpAIw2a3h2ySk7E+BF4uakhHJUPfu7HcQkjajQhINSLddJdCcDqRnhdFRsp4omQPrQpS1DBURUdbLJQSN8bJQAh7E0T2g8UWcTGURKDSPfTEage2reG4v/ea1Uh5edjIkk1VSQ6aIw5VjHeNwODpikRPOhIUAkM3/FpAcSiDYdFk0J7vzJi6R+Vnadsnt/Xqpc53UU0CE6QqfIRReogm5RFdUQQU/oBb2hd+vZerU+rM/p6JKVZw7QH1hfv0vbnCA=</latexit><latexit sha1_base64="8LEGffOB/w0E9Owg0KgozMk9G24=">AAACEHicbVDLSsNAFJ34rPUVdelmsIiuSiKCboSiG3dWsA9oS7iZTNqhk0mYmRRK7Ce48VfcuFDErUt3/o3TNovaemDgcM493LnHTzhT2nF+rKXlldW19cJGcXNre2fX3tuvqziVhNZIzGPZ9EFRzgStaaY5bSaSQuRz2vD7N2O/MaBSsVg86GFCOxF0BQsZAW0kzz65w48Dj+G2BNHlFF/hNjfpAIw2a3h2ySk7E+BF4uakhHJUPfu7HcQkjajQhINSLddJdCcDqRnhdFRsp4omQPrQpS1DBURUdbLJQSN8bJQAh7E0T2g8UWcTGURKDSPfTEage2reG4v/ea1Uh5edjIkk1VSQ6aIw5VjHeNwODpikRPOhIUAkM3/FpAcSiDYdFk0J7vzJi6R+Vnadsnt/Xqpc53UU0CE6QqfIRReogm5RFdUQQU/oBb2hd+vZerU+rM/p6JKVZw7QH1hfv0vbnCA=</latexit>

{|v1i, |v2i, ...|vni}
<latexit sha1_base64="PtzPoD4ylqUxzSbch1XSblh8JtE=">AAACG3icbVDLSsNAFJ34rPVVdelmsAguJCRF0GXRjcsK9gFNCZPpTTt0Mgkzk0KJ/Q83/oobF4q4Elz4N07aitp6YODcc+7lzj1BwpnSjvNpLS2vrK6tFzaKm1vbO7ulvf2GilNJoU5jHstWQBRwJqCumebQSiSQKODQDAZXud8cglQsFrd6lEAnIj3BQkaJNpJfqngZvhv6LvYkET0Op3lV+als284V8a1gb+yXyo7tTIAXiTsjZTRDzS+9e92YphEITTlRqu06ie5kRGpGOYyLXqogIXRAetA2VJAIVCeb3DbGx0bp4jCW5gmNJ+rviYxESo2iwHRGRPfVvJeL/3ntVIcXnYyJJNUg6HRRmHKsY5wHhbtMAtV8ZAihkpm/YtonklBt4iyaENz5kxdJo2K7ju3enJWrl7M4CugQHaET5KJzVEXXqIbqiKJ79Iie0Yv1YD1Zr9bbtHXJms0coD+wPr4A5l+fdA==</latexit><latexit sha1_base64="PtzPoD4ylqUxzSbch1XSblh8JtE=">AAACG3icbVDLSsNAFJ34rPVVdelmsAguJCRF0GXRjcsK9gFNCZPpTTt0Mgkzk0KJ/Q83/oobF4q4Elz4N07aitp6YODcc+7lzj1BwpnSjvNpLS2vrK6tFzaKm1vbO7ulvf2GilNJoU5jHstWQBRwJqCumebQSiSQKODQDAZXud8cglQsFrd6lEAnIj3BQkaJNpJfqngZvhv6LvYkET0Op3lV+als284V8a1gb+yXyo7tTIAXiTsjZTRDzS+9e92YphEITTlRqu06ie5kRGpGOYyLXqogIXRAetA2VJAIVCeb3DbGx0bp4jCW5gmNJ+rviYxESo2iwHRGRPfVvJeL/3ntVIcXnYyJJNUg6HRRmHKsY5wHhbtMAtV8ZAihkpm/YtonklBt4iyaENz5kxdJo2K7ju3enJWrl7M4CugQHaET5KJzVEXXqIbqiKJ79Iie0Yv1YD1Zr9bbtHXJms0coD+wPr4A5l+fdA==</latexit><latexit sha1_base64="PtzPoD4ylqUxzSbch1XSblh8JtE=">AAACG3icbVDLSsNAFJ34rPVVdelmsAguJCRF0GXRjcsK9gFNCZPpTTt0Mgkzk0KJ/Q83/oobF4q4Elz4N07aitp6YODcc+7lzj1BwpnSjvNpLS2vrK6tFzaKm1vbO7ulvf2GilNJoU5jHstWQBRwJqCumebQSiSQKODQDAZXud8cglQsFrd6lEAnIj3BQkaJNpJfqngZvhv6LvYkET0Op3lV+als284V8a1gb+yXyo7tTIAXiTsjZTRDzS+9e92YphEITTlRqu06ie5kRGpGOYyLXqogIXRAetA2VJAIVCeb3DbGx0bp4jCW5gmNJ+rviYxESo2iwHRGRPfVvJeL/3ntVIcXnYyJJNUg6HRRmHKsY5wHhbtMAtV8ZAihkpm/YtonklBt4iyaENz5kxdJo2K7ju3enJWrl7M4CugQHaET5KJzVEXXqIbqiKJ79Iie0Yv1YD1Zr9bbtHXJms0coD+wPr4A5l+fdA==</latexit><latexit sha1_base64="PtzPoD4ylqUxzSbch1XSblh8JtE=">AAACG3icbVDLSsNAFJ34rPVVdelmsAguJCRF0GXRjcsK9gFNCZPpTTt0Mgkzk0KJ/Q83/oobF4q4Elz4N07aitp6YODcc+7lzj1BwpnSjvNpLS2vrK6tFzaKm1vbO7ulvf2GilNJoU5jHstWQBRwJqCumebQSiSQKODQDAZXud8cglQsFrd6lEAnIj3BQkaJNpJfqngZvhv6LvYkET0Op3lV+als284V8a1gb+yXyo7tTIAXiTsjZTRDzS+9e92YphEITTlRqu06ie5kRGpGOYyLXqogIXRAetA2VJAIVCeb3DbGx0bp4jCW5gmNJ+rviYxESo2iwHRGRPfVvJeL/3ntVIcXnYyJJNUg6HRRmHKsY5wHhbtMAtV8ZAihkpm/YtonklBt4iyaENz5kxdJo2K7ju3enJWrl7M4CugQHaET5KJzVEXXqIbqiKJ79Iie0Yv1YD1Zr9bbtHXJms0coD+wPr4A5l+fdA==</latexit>

can form an orthonormal basis

For simplicity assume no two eigenvalues are the same 
(operator is non-degenerate)

X =

✓
0 1
1 0

◆
Z =

✓
1 0
0 �1

◆



Recap

X =

✓
0 1
1 0

◆
Z =

✓
1 0
0 �1

◆

X has eigenvectors (|+i, |�i)
<latexit sha1_base64="aperG2NDmSFlaJqGF+GscjLgngs=">AAACAXicbZDLSgMxFIYz9VbrbdSN4CZYhIpaZkTQZdGNywr2Au1QMumZNjSTGZKMUNq68VXcuFDErW/hzrcxbUfQ1h8CH/85h5Pz+zFnSjvOl5VZWFxaXsmu5tbWNza37O2dqooSSaFCIx7Juk8UcCagopnmUI8lkNDnUPN71+N67R6kYpG40/0YvJB0BAsYJdpYLXuvMDzGTUlEh8MJHp7+8FHLzjtFZyI8D24KeZSq3LI/m+2IJiEITTlRquE6sfYGRGpGOYxyzURBTGiPdKBhUJAQlDeYXDDCh8Zp4yCS5gmNJ+7viQEJleqHvukMie6q2drY/K/WSHRw6Q2YiBMNgk4XBQnHOsLjOHCbSaCa9w0QKpn5K6ZdIgnVJrScCcGdPXkeqmdF1ym6t+f50lUaRxbtowNUQC66QCV0g8qogih6QE/oBb1aj9az9Wa9T1szVjqzi/7I+vgGNgWVcg==</latexit><latexit sha1_base64="aperG2NDmSFlaJqGF+GscjLgngs=">AAACAXicbZDLSgMxFIYz9VbrbdSN4CZYhIpaZkTQZdGNywr2Au1QMumZNjSTGZKMUNq68VXcuFDErW/hzrcxbUfQ1h8CH/85h5Pz+zFnSjvOl5VZWFxaXsmu5tbWNza37O2dqooSSaFCIx7Juk8UcCagopnmUI8lkNDnUPN71+N67R6kYpG40/0YvJB0BAsYJdpYLXuvMDzGTUlEh8MJHp7+8FHLzjtFZyI8D24KeZSq3LI/m+2IJiEITTlRquE6sfYGRGpGOYxyzURBTGiPdKBhUJAQlDeYXDDCh8Zp4yCS5gmNJ+7viQEJleqHvukMie6q2drY/K/WSHRw6Q2YiBMNgk4XBQnHOsLjOHCbSaCa9w0QKpn5K6ZdIgnVJrScCcGdPXkeqmdF1ym6t+f50lUaRxbtowNUQC66QCV0g8qogih6QE/oBb1aj9az9Wa9T1szVjqzi/7I+vgGNgWVcg==</latexit><latexit sha1_base64="aperG2NDmSFlaJqGF+GscjLgngs=">AAACAXicbZDLSgMxFIYz9VbrbdSN4CZYhIpaZkTQZdGNywr2Au1QMumZNjSTGZKMUNq68VXcuFDErW/hzrcxbUfQ1h8CH/85h5Pz+zFnSjvOl5VZWFxaXsmu5tbWNza37O2dqooSSaFCIx7Juk8UcCagopnmUI8lkNDnUPN71+N67R6kYpG40/0YvJB0BAsYJdpYLXuvMDzGTUlEh8MJHp7+8FHLzjtFZyI8D24KeZSq3LI/m+2IJiEITTlRquE6sfYGRGpGOYxyzURBTGiPdKBhUJAQlDeYXDDCh8Zp4yCS5gmNJ+7viQEJleqHvukMie6q2drY/K/WSHRw6Q2YiBMNgk4XBQnHOsLjOHCbSaCa9w0QKpn5K6ZdIgnVJrScCcGdPXkeqmdF1ym6t+f50lUaRxbtowNUQC66QCV0g8qogih6QE/oBb1aj9az9Wa9T1szVjqzi/7I+vgGNgWVcg==</latexit><latexit sha1_base64="aperG2NDmSFlaJqGF+GscjLgngs=">AAACAXicbZDLSgMxFIYz9VbrbdSN4CZYhIpaZkTQZdGNywr2Au1QMumZNjSTGZKMUNq68VXcuFDErW/hzrcxbUfQ1h8CH/85h5Pz+zFnSjvOl5VZWFxaXsmu5tbWNza37O2dqooSSaFCIx7Juk8UcCagopnmUI8lkNDnUPN71+N67R6kYpG40/0YvJB0BAsYJdpYLXuvMDzGTUlEh8MJHp7+8FHLzjtFZyI8D24KeZSq3LI/m+2IJiEITTlRquE6sfYGRGpGOYxyzURBTGiPdKBhUJAQlDeYXDDCh8Zp4yCS5gmNJ+7viQEJleqHvukMie6q2drY/K/WSHRw6Q2YiBMNgk4XBQnHOsLjOHCbSaCa9w0QKpn5K6ZdIgnVJrScCcGdPXkeqmdF1ym6t+f50lUaRxbtowNUQC66QCV0g8qogih6QE/oBb1aj9az9Wa9T1szVjqzi/7I+vgGNgWVcg==</latexit>

(|0i, |1i)
<latexit sha1_base64="pzccCaiNIHnNX1C9pPYLPM4+eaw=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhApSEhF0WXTjsoK9QBvKZHrSDp1MwsxEKGnd+CpuXCji1rdw59s4bSNo6w8DH/85hzPn92POlHacLyu3tLyyupZfL2xsbm3v2Lt7dRUlkkKNRjySTZ8o4ExATTPNoRlLIKHPoeEPrif1xj1IxSJxp4cxeCHpCRYwSrSxOvZBaeTgtiSix+EUj9wfPunYRafsTIUXwc2giDJVO/ZnuxvRJAShKSdKtVwn1l5KpGaUw7jQThTEhA5ID1oGBQlBeen0gjE+Nk4XB5E0T2g8dX9PpCRUahj6pjMkuq/maxPzv1or0cGllzIRJxoEnS0KEo51hCdx4C6TQDUfGiBUMvNXTPtEEqpNaAUTgjt/8iLUz8quU3Zvz4uVqyyOPDpER6iEXHSBKugGVVENUfSAntALerUerWfrzXqfteasbGYf/ZH18Q1ENpV7</latexit><latexit sha1_base64="pzccCaiNIHnNX1C9pPYLPM4+eaw=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhApSEhF0WXTjsoK9QBvKZHrSDp1MwsxEKGnd+CpuXCji1rdw59s4bSNo6w8DH/85hzPn92POlHacLyu3tLyyupZfL2xsbm3v2Lt7dRUlkkKNRjySTZ8o4ExATTPNoRlLIKHPoeEPrif1xj1IxSJxp4cxeCHpCRYwSrSxOvZBaeTgtiSix+EUj9wfPunYRafsTIUXwc2giDJVO/ZnuxvRJAShKSdKtVwn1l5KpGaUw7jQThTEhA5ID1oGBQlBeen0gjE+Nk4XB5E0T2g8dX9PpCRUahj6pjMkuq/maxPzv1or0cGllzIRJxoEnS0KEo51hCdx4C6TQDUfGiBUMvNXTPtEEqpNaAUTgjt/8iLUz8quU3Zvz4uVqyyOPDpER6iEXHSBKugGVVENUfSAntALerUerWfrzXqfteasbGYf/ZH18Q1ENpV7</latexit><latexit sha1_base64="pzccCaiNIHnNX1C9pPYLPM4+eaw=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhApSEhF0WXTjsoK9QBvKZHrSDp1MwsxEKGnd+CpuXCji1rdw59s4bSNo6w8DH/85hzPn92POlHacLyu3tLyyupZfL2xsbm3v2Lt7dRUlkkKNRjySTZ8o4ExATTPNoRlLIKHPoeEPrif1xj1IxSJxp4cxeCHpCRYwSrSxOvZBaeTgtiSix+EUj9wfPunYRafsTIUXwc2giDJVO/ZnuxvRJAShKSdKtVwn1l5KpGaUw7jQThTEhA5ID1oGBQlBeen0gjE+Nk4XB5E0T2g8dX9PpCRUahj6pjMkuq/maxPzv1or0cGllzIRJxoEnS0KEo51hCdx4C6TQDUfGiBUMvNXTPtEEqpNaAUTgjt/8iLUz8quU3Zvz4uVqyyOPDpER6iEXHSBKugGVVENUfSAntALerUerWfrzXqfteasbGYf/ZH18Q1ENpV7</latexit><latexit sha1_base64="pzccCaiNIHnNX1C9pPYLPM4+eaw=">AAACAXicbZDLSsNAFIYn9VbrLepGcDNYhApSEhF0WXTjsoK9QBvKZHrSDp1MwsxEKGnd+CpuXCji1rdw59s4bSNo6w8DH/85hzPn92POlHacLyu3tLyyupZfL2xsbm3v2Lt7dRUlkkKNRjySTZ8o4ExATTPNoRlLIKHPoeEPrif1xj1IxSJxp4cxeCHpCRYwSrSxOvZBaeTgtiSix+EUj9wfPunYRafsTIUXwc2giDJVO/ZnuxvRJAShKSdKtVwn1l5KpGaUw7jQThTEhA5ID1oGBQlBeen0gjE+Nk4XB5E0T2g8dX9PpCRUahj6pjMkuq/maxPzv1or0cGllzIRJxoEnS0KEo51hCdx4C6TQDUfGiBUMvNXTPtEEqpNaAUTgjt/8iLUz8quU3Zvz4uVqyyOPDpER6iEXHSBKugGVVENUfSAntALerUerWfrzXqfteasbGYf/ZH18Q1ENpV7</latexit>

Z has eigenvectors

Saying that we “measure an operator O” is the same 
as measuring in the basis of its eigenvectors

We’ll also consider

H+ =
1p
2
(X + Z)

<latexit sha1_base64="EFUx56hksNVV3e8lbuvOTsJ1EeY=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQKZSkCLoRim66rGAf2IQwmU7aoZNJnJkIJWTlxl9x40IRt36DO//GaZuFVg9cOJxzL/fe48eMSmVZX0ZhaXllda24XtrY3NreMXf3OjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1x1dTv3tPhKQRv1GTmLghGnIaUIyUljzzsOlV4QV0AoFwamepI++ESutZVulVb088s2zVrBngX2LnpAxytDzz0xlEOAkJV5ghKfu2FSs3RUJRzEhWchJJYoTHaEj6mnIUEummszcyeKyVAQwioYsrOFN/TqQolHIS+rozRGokF72p+J/XT1Rw7qaUx4kiHM8XBQmDKoLTTOCACoIVm2iCsKD6VohHSCeidHIlHYK9+PJf0qnXbKtmX5+WG5d5HEVwAI5ABdjgDDRAE7RAG2DwAJ7AC3g1Ho1n4814n7cWjHxmH/yC8fENPmKXsw==</latexit><latexit sha1_base64="EFUx56hksNVV3e8lbuvOTsJ1EeY=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQKZSkCLoRim66rGAf2IQwmU7aoZNJnJkIJWTlxl9x40IRt36DO//GaZuFVg9cOJxzL/fe48eMSmVZX0ZhaXllda24XtrY3NreMXf3OjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1x1dTv3tPhKQRv1GTmLghGnIaUIyUljzzsOlV4QV0AoFwamepI++ESutZVulVb088s2zVrBngX2LnpAxytDzz0xlEOAkJV5ghKfu2FSs3RUJRzEhWchJJYoTHaEj6mnIUEummszcyeKyVAQwioYsrOFN/TqQolHIS+rozRGokF72p+J/XT1Rw7qaUx4kiHM8XBQmDKoLTTOCACoIVm2iCsKD6VohHSCeidHIlHYK9+PJf0qnXbKtmX5+WG5d5HEVwAI5ABdjgDDRAE7RAG2DwAJ7AC3g1Ho1n4814n7cWjHxmH/yC8fENPmKXsw==</latexit><latexit sha1_base64="EFUx56hksNVV3e8lbuvOTsJ1EeY=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQKZSkCLoRim66rGAf2IQwmU7aoZNJnJkIJWTlxl9x40IRt36DO//GaZuFVg9cOJxzL/fe48eMSmVZX0ZhaXllda24XtrY3NreMXf3OjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1x1dTv3tPhKQRv1GTmLghGnIaUIyUljzzsOlV4QV0AoFwamepI++ESutZVulVb088s2zVrBngX2LnpAxytDzz0xlEOAkJV5ghKfu2FSs3RUJRzEhWchJJYoTHaEj6mnIUEummszcyeKyVAQwioYsrOFN/TqQolHIS+rozRGokF72p+J/XT1Rw7qaUx4kiHM8XBQmDKoLTTOCACoIVm2iCsKD6VohHSCeidHIlHYK9+PJf0qnXbKtmX5+WG5d5HEVwAI5ABdjgDDRAE7RAG2DwAJ7AC3g1Ho1n4814n7cWjHxmH/yC8fENPmKXsw==</latexit><latexit sha1_base64="EFUx56hksNVV3e8lbuvOTsJ1EeY=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQKZSkCLoRim66rGAf2IQwmU7aoZNJnJkIJWTlxl9x40IRt36DO//GaZuFVg9cOJxzL/fe48eMSmVZX0ZhaXllda24XtrY3NreMXf3OjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1x1dTv3tPhKQRv1GTmLghGnIaUIyUljzzsOlV4QV0AoFwamepI++ESutZVulVb088s2zVrBngX2LnpAxytDzz0xlEOAkJV5ghKfu2FSs3RUJRzEhWchJJYoTHaEj6mnIUEummszcyeKyVAQwioYsrOFN/TqQolHIS+rozRGokF72p+J/XT1Rw7qaUx4kiHM8XBQmDKoLTTOCACoIVm2iCsKD6VohHSCeidHIlHYK9+PJf0qnXbKtmX5+WG5d5HEVwAI5ABdjgDDRAE7RAG2DwAJ7AC3g1Ho1n4814n7cWjHxmH/yC8fENPmKXsw==</latexit>

H� =
1p
2
(X � Z)

<latexit sha1_base64="sGkyTfexoVaQKwqDC+PXJFTr/k0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQFy1JEXQjFN10WcE+sAlhMp20QyeTODMRSsjKjb/ixoUibv0Gd/6N0zYLrR64cDjnXu69x48ZlcqyvozC0vLK6lpxvbSxubW9Y+7udWSUCEzaOGKR6PlIEkY5aSuqGOnFgqDQZ6Trj6+mfveeCEkjfqMmMXFDNOQ0oBgpLXnmYdOrwgvoBALh1M5SR94JldazrNKr3p54ZtmqWTPAv8TOSRnkaHnmpzOIcBISrjBDUvZtK1ZuioSimJGs5CSSxAiP0ZD0NeUoJNJNZ29k8FgrAxhEQhdXcKb+nEhRKOUk9HVniNRILnpT8T+vn6jg3E0pjxNFOJ4vChIGVQSnmcABFQQrNtEEYUH1rRCPkE5E6eRKOgR78eW/pFOv2VbNvj4tNy7zOIrgAByBCrDBGWiAJmiBNsDgATyBF/BqPBrPxpvxPm8tGPnMPvgF4+MbRKqXtw==</latexit><latexit sha1_base64="sGkyTfexoVaQKwqDC+PXJFTr/k0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQFy1JEXQjFN10WcE+sAlhMp20QyeTODMRSsjKjb/ixoUibv0Gd/6N0zYLrR64cDjnXu69x48ZlcqyvozC0vLK6lpxvbSxubW9Y+7udWSUCEzaOGKR6PlIEkY5aSuqGOnFgqDQZ6Trj6+mfveeCEkjfqMmMXFDNOQ0oBgpLXnmYdOrwgvoBALh1M5SR94JldazrNKr3p54ZtmqWTPAv8TOSRnkaHnmpzOIcBISrjBDUvZtK1ZuioSimJGs5CSSxAiP0ZD0NeUoJNJNZ29k8FgrAxhEQhdXcKb+nEhRKOUk9HVniNRILnpT8T+vn6jg3E0pjxNFOJ4vChIGVQSnmcABFQQrNtEEYUH1rRCPkE5E6eRKOgR78eW/pFOv2VbNvj4tNy7zOIrgAByBCrDBGWiAJmiBNsDgATyBF/BqPBrPxpvxPm8tGPnMPvgF4+MbRKqXtw==</latexit><latexit sha1_base64="sGkyTfexoVaQKwqDC+PXJFTr/k0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQFy1JEXQjFN10WcE+sAlhMp20QyeTODMRSsjKjb/ixoUibv0Gd/6N0zYLrR64cDjnXu69x48ZlcqyvozC0vLK6lpxvbSxubW9Y+7udWSUCEzaOGKR6PlIEkY5aSuqGOnFgqDQZ6Trj6+mfveeCEkjfqMmMXFDNOQ0oBgpLXnmYdOrwgvoBALh1M5SR94JldazrNKr3p54ZtmqWTPAv8TOSRnkaHnmpzOIcBISrjBDUvZtK1ZuioSimJGs5CSSxAiP0ZD0NeUoJNJNZ29k8FgrAxhEQhdXcKb+nEhRKOUk9HVniNRILnpT8T+vn6jg3E0pjxNFOJ4vChIGVQSnmcABFQQrNtEEYUH1rRCPkE5E6eRKOgR78eW/pFOv2VbNvj4tNy7zOIrgAByBCrDBGWiAJmiBNsDgATyBF/BqPBrPxpvxPm8tGPnMPvgF4+MbRKqXtw==</latexit><latexit sha1_base64="sGkyTfexoVaQKwqDC+PXJFTr/k0=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQFy1JEXQjFN10WcE+sAlhMp20QyeTODMRSsjKjb/ixoUibv0Gd/6N0zYLrR64cDjnXu69x48ZlcqyvozC0vLK6lpxvbSxubW9Y+7udWSUCEzaOGKR6PlIEkY5aSuqGOnFgqDQZ6Trj6+mfveeCEkjfqMmMXFDNOQ0oBgpLXnmYdOrwgvoBALh1M5SR94JldazrNKr3p54ZtmqWTPAv8TOSRnkaHnmpzOIcBISrjBDUvZtK1ZuioSimJGs5CSSxAiP0ZD0NeUoJNJNZ29k8FgrAxhEQhdXcKb+nEhRKOUk9HVniNRILnpT8T+vn6jg3E0pjxNFOJ4vChIGVQSnmcABFQQrNtEEYUH1rRCPkE5E6eRKOgR78eW/pFOv2VbNvj4tNy7zOIrgAByBCrDBGWiAJmiBNsDgATyBF/BqPBrPxpvxPm8tGPnMPvgF4+MbRKqXtw==</latexit>



A simple experiment

|�+i
<latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit><latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit><latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit><latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit>

Alice will measure one qubit of a Bell state



A simple experiment

|�+i
<latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit><latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit><latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit><latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit>

X

Alice will measure one qubit of a Bell state

She will either measure X



A simple experiment

|�+i
<latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit><latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit><latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit><latexit sha1_base64="ZNowDb+RpkIhCZ15ydY7vEsM40c=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAZBEMKuCHoMevEYwTwgWZbZSScZMju7zMwGwpo/8eJBEa/+iTf/xsnjoIkFDUVVN91dUSq4Np737RTW1jc2t4rbpZ3dvf0D9/CooZNMMayzRCSqFVGNgkusG24EtlKFNI4ENqPh3dRvjlBpnshHM04xiGlf8h5n1FgpdN0n0kkHPLwgHUVlX2Dolr2KNwNZJf6ClGGBWuh+dboJy2KUhgmqddv3UhPkVBnOBE5KnUxjStmQ9rFtqaQx6iCfXT4hZ1bpkl6ibElDZurviZzGWo/jyHbG1Az0sjcV//PamendBDmXaWZQsvmiXiaIScg0BtLlCpkRY0soU9zeStiAKsqMDatkQ/CXX14ljcuK71X8h6ty9XYRRxFO4BTOwYdrqMI91KAODEbwDK/w5uTOi/PufMxbC85i5hj+wPn8AadbkwM=</latexit>

Z

Alice will measure one qubit of a Bell state

She will either measure X

Or she will measure Z



A simple experiment

Alice will measure one qubit of a Bell state

She will either measure X

Or she will measure Z

She will give the second qubit to Bob



A simple experiment

If Alice measured X and got outcome 0, she knows 
Bob’s qubit is in the state |+i

<latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit>

|+i
<latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit>



A simple experiment

If Alice measured X and got outcome 0, she knows 
Bob’s qubit is in the state |+i

<latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit>

If Alice measured X and got outcome 1, she knows 
Bob’s qubit is in the state

|�i
<latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit>

|�i
<latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit>



A simple experiment

If Alice measured X and got outcome 0, she knows 
Bob’s qubit is in the state |+i

<latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit>

If Alice measured X and got outcome 1, she knows 
Bob’s qubit is in the state |�i

<latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit>

If Alice measured Z and got outcome 0, she knows 
Bob’s qubit is in the state |0i

<latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit><latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit><latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit><latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit>

|0i
<latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit><latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit><latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit><latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit>



A simple experiment

If Alice measured X and got outcome 0, she knows 
Bob’s qubit is in the state |+i

<latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit><latexit sha1_base64="dGUQHfZ1Dv6xLj10w79F8/gBLbo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBZBEEoigh6LXjxWsLWQhrLZTtqlm03YnQgl9md48aCIV3+NN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dkorq2vrG+XNytb2zu5edf+gbZJMc2jxRCa6EzIDUihooUAJnVQDi0MJD+HoZuo/PII2IlH3OE4hiNlAiUhwhlbyn+gZ7WqmBhJ61Zpbd2egy8QrSI0UaPaqX91+wrMYFHLJjPE9N8UgZxoFlzCpdDMDKeMjNgDfUsViMEE+O3lCT6zSp1GibSmkM/X3RM5iY8ZxaDtjhkOz6E3F/zw/w+gqyIVKMwTF54uiTFJM6PR/2hcaOMqxJYxrYW+lfMg042hTqtgQvMWXl0n7vO65de/uota4LuIokyNyTE6JRy5Jg9ySJmkRThLyTF7Jm4POi/PufMxbS04xc0j+wPn8AVuOkKQ=</latexit>

If Alice measured X and got outcome 1, she knows 
Bob’s qubit is in the state |�i

<latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit><latexit sha1_base64="p4InvZR/mXrHizEXbV5P8yCA8yo=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQY9FLx4r2FpIQ9lsJ+3SzSbsToQS+zO8eFDEq7/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O6WV1bX1jfJmZWt7Z3evun/QNkmmObR4IhPdCZkBKRS0UKCETqqBxaGEh3B0M/UfHkEbkah7HKcQxGygRCQ4Qyv5T/SMdjVTAwm9as2tuzPQZeIVpEYKNHvVr24/4VkMCrlkxviem2KQM42CS5hUupmBlPERG4BvqWIxmCCfnTyhJ1bp0yjRthTSmfp7ImexMeM4tJ0xw6FZ9Kbif56fYXQV5EKlGYLi80VRJikmdPo/7QsNHOXYEsa1sLdSPmSacbQpVWwI3uLLy6R9Xvfcund3UWtcF3GUyRE5JqfEI5ekQW5Jk7QIJwl5Jq/kzUHnxXl3PuatJaeYOSR/4Hz+AF6mkKY=</latexit>

If Alice measured Z and got outcome 0, she knows 
Bob’s qubit is in the state |0i

<latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit><latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit><latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit><latexit sha1_base64="mjQqjCX97mZDRBNXUGxBrTG242k=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Rc0tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDY0qQqQ==</latexit>

If Alice measured Z and got outcome 1, she knows 
Bob’s qubit is in the state |1i

<latexit sha1_base64="6Typza7OMfhssIEctEzFNv5UoI4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Q80tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDZNaQqg==</latexit><latexit sha1_base64="6Typza7OMfhssIEctEzFNv5UoI4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Q80tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDZNaQqg==</latexit><latexit sha1_base64="6Typza7OMfhssIEctEzFNv5UoI4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Q80tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDZNaQqg==</latexit><latexit sha1_base64="6Typza7OMfhssIEctEzFNv5UoI4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Q80tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDZNaQqg==</latexit>

|1i
<latexit sha1_base64="6Typza7OMfhssIEctEzFNv5UoI4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Q80tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDZNaQqg==</latexit><latexit sha1_base64="6Typza7OMfhssIEctEzFNv5UoI4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Q80tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDZNaQqg==</latexit><latexit sha1_base64="6Typza7OMfhssIEctEzFNv5UoI4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Q80tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDZNaQqg==</latexit><latexit sha1_base64="6Typza7OMfhssIEctEzFNv5UoI4=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gPSUDbbTbt0swm7E6HE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeTaiEQ94CTlQUyHSkSCUbSS/0Q80tNUDSXvV2tu3Z2DrBKvIDUo0OxXv3qDhGUxV8gkNcb33BSDnGoUTPJppZcZnlI2pkPuW6pozE2Qz0+ekjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T/PzzC6DnKh0gy5YotFUSYJJmT2PxkIzRnKiSWUaWFvJWxENWVoU6rYELzll1dJ+6LuuXXv/rLWuCniKMMJnMI5eHAFDbiDJrSAQQLP8ApvDjovzrvzsWgtOcXMMfyB8/kDZNaQqg==</latexit>



A simple experiment

But what if Alice and Bob were separated by a large 
distance when the experiment began

How can Alice instantaneously know Bob’s state?

Was his state pre-determined from the beginning?

If so, why doesn’t QM account for this?



The EPR paradox

These are the questions that  
Einstein, Rosen and Podolsky asked

Einstein didn’t like entanglement

“Spooky action-at-a-distance”

They concluded that there is a  
contradiction between the following

1. QM provides a complete description of nature 

2. Any action at-a-distance must propagate at 
most at the speed of light



The EPR paradox

1. Completeness 

2. Locality

These are the questions that  
Einstein, Rosen and Podolsky asked

Einstein didn’t like entanglement

“Spooky action-at-a-distance”

They concluded that there is a  
contradiction between the following

Since locality is in the spirit of relativity,  
they dropped completeness



The EPR paradox

There are actually 3 ways to resolve the contradiction

1. Completeness is wrong 

2. Locality is wrong 

3. Both are wrong

For the moment, let us assume completeness  
is false but locality is true

QM would need to be supplemented by 
local hidden-variables



CHSH game

Consider the following gamex
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit> b

<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

x, y, a, b 2 {0, 1}
<latexit sha1_base64="fGVF3OR3sIbrXYpNTRRqoSsPrVo=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgodSEhH0WPTisYL9gCaUzXbbLt1swu5GDCEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXxJwp7TjfVmlldW19o7xZ2dre2d2z9w/aKkokoS0S8Uh2A6woZ4K2NNOcdmNJcRhw2gkmN1O/80ClYpG412lM/RCPBBsygrWR+vbRYw2lNYRrKEAeE8jLnBpyvbxvV526MwNaJm5BqlCg2be/vEFEkpAKTThWquc6sfYzLDUjnOYVL1E0xmSCR7RnqMAhVX42eyBHp0YZoGEkTQmNZurviQyHSqVhYDpDrMdq0ZuK/3m9RA+v/IyJONFUkPmiYcKRjtA0DTRgkhLNU0MwkczcisgYS0y0yaxiQnAXX14m7fO669Tdu4tq47qIowzHcAJn4MIlNOAWmtACAjk8wyu8WU/Wi/VufcxbS1Yxcwh/YH3+ANFck/k=</latexit><latexit sha1_base64="fGVF3OR3sIbrXYpNTRRqoSsPrVo=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgodSEhH0WPTisYL9gCaUzXbbLt1swu5GDCEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXxJwp7TjfVmlldW19o7xZ2dre2d2z9w/aKkokoS0S8Uh2A6woZ4K2NNOcdmNJcRhw2gkmN1O/80ClYpG412lM/RCPBBsygrWR+vbRYw2lNYRrKEAeE8jLnBpyvbxvV526MwNaJm5BqlCg2be/vEFEkpAKTThWquc6sfYzLDUjnOYVL1E0xmSCR7RnqMAhVX42eyBHp0YZoGEkTQmNZurviQyHSqVhYDpDrMdq0ZuK/3m9RA+v/IyJONFUkPmiYcKRjtA0DTRgkhLNU0MwkczcisgYS0y0yaxiQnAXX14m7fO669Tdu4tq47qIowzHcAJn4MIlNOAWmtACAjk8wyu8WU/Wi/VufcxbS1Yxcwh/YH3+ANFck/k=</latexit><latexit sha1_base64="fGVF3OR3sIbrXYpNTRRqoSsPrVo=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgodSEhH0WPTisYL9gCaUzXbbLt1swu5GDCEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXxJwp7TjfVmlldW19o7xZ2dre2d2z9w/aKkokoS0S8Uh2A6woZ4K2NNOcdmNJcRhw2gkmN1O/80ClYpG412lM/RCPBBsygrWR+vbRYw2lNYRrKEAeE8jLnBpyvbxvV526MwNaJm5BqlCg2be/vEFEkpAKTThWquc6sfYzLDUjnOYVL1E0xmSCR7RnqMAhVX42eyBHp0YZoGEkTQmNZurviQyHSqVhYDpDrMdq0ZuK/3m9RA+v/IyJONFUkPmiYcKRjtA0DTRgkhLNU0MwkczcisgYS0y0yaxiQnAXX14m7fO669Tdu4tq47qIowzHcAJn4MIlNOAWmtACAjk8wyu8WU/Wi/VufcxbS1Yxcwh/YH3+ANFck/k=</latexit><latexit sha1_base64="fGVF3OR3sIbrXYpNTRRqoSsPrVo=">AAACAHicbVBNS8NAEJ3Ur1q/oh48eFksgodSEhH0WPTisYL9gCaUzXbbLt1swu5GDCEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXxJwp7TjfVmlldW19o7xZ2dre2d2z9w/aKkokoS0S8Uh2A6woZ4K2NNOcdmNJcRhw2gkmN1O/80ClYpG412lM/RCPBBsygrWR+vbRYw2lNYRrKEAeE8jLnBpyvbxvV526MwNaJm5BqlCg2be/vEFEkpAKTThWquc6sfYzLDUjnOYVL1E0xmSCR7RnqMAhVX42eyBHp0YZoGEkTQmNZurviQyHSqVhYDpDrMdq0ZuK/3m9RA+v/IyJONFUkPmiYcKRjtA0DTRgkhLNU0MwkczcisgYS0y0yaxiQnAXX14m7fO669Tdu4tq47qIowzHcAJn4MIlNOAWmtACAjk8wyu8WU/Wi/VufcxbS1Yxcwh/YH3+ANFck/k=</latexit>
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CHSH game

Alice and Bob win the game if: a� b = x · y
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What is the maximum win-rate for the CHSH game?

Pr(x, y) = 1/4
<latexit sha1_base64="XRowafwQhwHPjO64HElWLlhdBUg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahgtRECnoRil48VrAf0May2W7apZtN2N2oIfR/ePGgiFf/izf/jds2B219MPB4b4aZeV7EmdK2/W3llpZXVtfy64WNza3tneLuXlOFsSS0QUIeyraHFeVM0IZmmtN2JCkOPE5b3uh64rceqFQsFHc6iagb4IFgPiNYG+m+LstPJyg5RpfIOa32iiW7Yk+BFomTkRJkqPeKX91+SOKACk04Vqrj2JF2Uyw1I5yOC91Y0QiTER7QjqECB1S56fTqMToySh/5oTQlNJqqvydSHCiVBJ7pDLAeqnlvIv7ndWLtX7gpE1GsqSCzRX7MkQ7RJALUZ5ISzRNDMJHM3IrIEEtMtAmqYEJw5l9eJM2zimNXnNtqqXaVxZGHAziEMjhwDjW4gTo0gICEZ3iFN+vRerHerY9Za87KZvbhD6zPH0kckGc=</latexit><latexit sha1_base64="XRowafwQhwHPjO64HElWLlhdBUg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahgtRECnoRil48VrAf0May2W7apZtN2N2oIfR/ePGgiFf/izf/jds2B219MPB4b4aZeV7EmdK2/W3llpZXVtfy64WNza3tneLuXlOFsSS0QUIeyraHFeVM0IZmmtN2JCkOPE5b3uh64rceqFQsFHc6iagb4IFgPiNYG+m+LstPJyg5RpfIOa32iiW7Yk+BFomTkRJkqPeKX91+SOKACk04Vqrj2JF2Uyw1I5yOC91Y0QiTER7QjqECB1S56fTqMToySh/5oTQlNJqqvydSHCiVBJ7pDLAeqnlvIv7ndWLtX7gpE1GsqSCzRX7MkQ7RJALUZ5ISzRNDMJHM3IrIEEtMtAmqYEJw5l9eJM2zimNXnNtqqXaVxZGHAziEMjhwDjW4gTo0gICEZ3iFN+vRerHerY9Za87KZvbhD6zPH0kckGc=</latexit><latexit sha1_base64="XRowafwQhwHPjO64HElWLlhdBUg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahgtRECnoRil48VrAf0May2W7apZtN2N2oIfR/ePGgiFf/izf/jds2B219MPB4b4aZeV7EmdK2/W3llpZXVtfy64WNza3tneLuXlOFsSS0QUIeyraHFeVM0IZmmtN2JCkOPE5b3uh64rceqFQsFHc6iagb4IFgPiNYG+m+LstPJyg5RpfIOa32iiW7Yk+BFomTkRJkqPeKX91+SOKACk04Vqrj2JF2Uyw1I5yOC91Y0QiTER7QjqECB1S56fTqMToySh/5oTQlNJqqvydSHCiVBJ7pDLAeqnlvIv7ndWLtX7gpE1GsqSCzRX7MkQ7RJALUZ5ISzRNDMJHM3IrIEEtMtAmqYEJw5l9eJM2zimNXnNtqqXaVxZGHAziEMjhwDjW4gTo0gICEZ3iFN+vRerHerY9Za87KZvbhD6zPH0kckGc=</latexit><latexit sha1_base64="XRowafwQhwHPjO64HElWLlhdBUg=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBahgtRECnoRil48VrAf0May2W7apZtN2N2oIfR/ePGgiFf/izf/jds2B219MPB4b4aZeV7EmdK2/W3llpZXVtfy64WNza3tneLuXlOFsSS0QUIeyraHFeVM0IZmmtN2JCkOPE5b3uh64rceqFQsFHc6iagb4IFgPiNYG+m+LstPJyg5RpfIOa32iiW7Yk+BFomTkRJkqPeKX91+SOKACk04Vqrj2JF2Uyw1I5yOC91Y0QiTER7QjqECB1S56fTqMToySh/5oTQlNJqqvydSHCiVBJ7pDLAeqnlvIv7ndWLtX7gpE1GsqSCzRX7MkQ7RJALUZ5ISzRNDMJHM3IrIEEtMtAmqYEJw5l9eJM2zimNXnNtqqXaVxZGHAziEMjhwDjW4gTo0gICEZ3iFN+vRerHerY9Za87KZvbhD6zPH0kckGc=</latexit>

Assume

We’re going to assume local hidden-variable theories

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit> b

<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>



CHSH game

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit> b

<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

�
<latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit><latexit sha1_base64="/JI5iynvNWOEKZjLq6ujHWhdsHw=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1GXRjcsK9gFtKJPJpB06mYSZG6GEfoQbF4q49Xvc+TdO2yy09cDA4ZxzmXtPkEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pmCTTjLdZIhPdC6jhUijeRoGS91LNaRxI3g0md3O/+8S1EYl6xGnK/ZiOlIgEo2il7kDaaEiH1Zpbdxcg68QrSA0KtIbVr0GYsCzmCpmkxvQ9N0U/pxoFk3xWGWSGp5RN6Ij3LVU05sbPF+vOyIVVQhIl2j6FZKH+nshpbMw0Dmwypjg2q95c/M/rZxjd+LlQaYZcseVHUSYJJmR+OwmF5gzl1BLKtLC7EjammjK0DVVsCd7qyeukc1X33Lr3cF1r3hZ1lOEMzuESPGhAE+6hBW1gMIFneIU3J3VenHfnYxktOcXMKfyB8/kDPMWPfQ==</latexit>

First, let’s assume Alice and Bob’s strategies are deterministic

Local hidden-variables tells us that a(x,�), b(y,�)
<latexit sha1_base64="tao8HCwyHLwLM5pul7NTJGGt3TI=">AAACBXicbVDLSgMxFL1TX7W+Rl3qIliECqXMiKDLohuXFewD2qFkMpk2NPMgyYjD0I0bf8WNC0Xc+g/u/BvTdkBtPRA4OeceknvcmDOpLOvLKCwtr6yuFddLG5tb2zvm7l5LRokgtEkiHomOiyXlLKRNxRSnnVhQHLictt3R1cRv31EhWRTeqjSmToAHIfMZwUpLffMQV+6rqMd1wsMnVeRW0p9r3yxbNWsKtEjsnJQhR6Nvfva8iCQBDRXhWMqubcXKybBQjHA6LvUSSWNMRnhAu5qGOKDSyaZbjNGxVjzkR0KfUKGp+juR4UDKNHD1ZIDVUM57E/E/r5so/8LJWBgnioZk9pCfcKQiNKkEeUxQoniqCSaC6b8iMsQCE6WLK+kS7PmVF0nrtGZbNfvmrFy/zOsowgEcQQVsOIc6XEMDmkDgAZ7gBV6NR+PZeDPeZ6MFI8/swx8YH982TJZ3</latexit><latexit sha1_base64="tao8HCwyHLwLM5pul7NTJGGt3TI=">AAACBXicbVDLSgMxFL1TX7W+Rl3qIliECqXMiKDLohuXFewD2qFkMpk2NPMgyYjD0I0bf8WNC0Xc+g/u/BvTdkBtPRA4OeceknvcmDOpLOvLKCwtr6yuFddLG5tb2zvm7l5LRokgtEkiHomOiyXlLKRNxRSnnVhQHLictt3R1cRv31EhWRTeqjSmToAHIfMZwUpLffMQV+6rqMd1wsMnVeRW0p9r3yxbNWsKtEjsnJQhR6Nvfva8iCQBDRXhWMqubcXKybBQjHA6LvUSSWNMRnhAu5qGOKDSyaZbjNGxVjzkR0KfUKGp+juR4UDKNHD1ZIDVUM57E/E/r5so/8LJWBgnioZk9pCfcKQiNKkEeUxQoniqCSaC6b8iMsQCE6WLK+kS7PmVF0nrtGZbNfvmrFy/zOsowgEcQQVsOIc6XEMDmkDgAZ7gBV6NR+PZeDPeZ6MFI8/swx8YH982TJZ3</latexit><latexit sha1_base64="tao8HCwyHLwLM5pul7NTJGGt3TI=">AAACBXicbVDLSgMxFL1TX7W+Rl3qIliECqXMiKDLohuXFewD2qFkMpk2NPMgyYjD0I0bf8WNC0Xc+g/u/BvTdkBtPRA4OeceknvcmDOpLOvLKCwtr6yuFddLG5tb2zvm7l5LRokgtEkiHomOiyXlLKRNxRSnnVhQHLictt3R1cRv31EhWRTeqjSmToAHIfMZwUpLffMQV+6rqMd1wsMnVeRW0p9r3yxbNWsKtEjsnJQhR6Nvfva8iCQBDRXhWMqubcXKybBQjHA6LvUSSWNMRnhAu5qGOKDSyaZbjNGxVjzkR0KfUKGp+juR4UDKNHD1ZIDVUM57E/E/r5so/8LJWBgnioZk9pCfcKQiNKkEeUxQoniqCSaC6b8iMsQCE6WLK+kS7PmVF0nrtGZbNfvmrFy/zOsowgEcQQVsOIc6XEMDmkDgAZ7gBV6NR+PZeDPeZ6MFI8/swx8YH982TJZ3</latexit><latexit sha1_base64="tao8HCwyHLwLM5pul7NTJGGt3TI=">AAACBXicbVDLSgMxFL1TX7W+Rl3qIliECqXMiKDLohuXFewD2qFkMpk2NPMgyYjD0I0bf8WNC0Xc+g/u/BvTdkBtPRA4OeceknvcmDOpLOvLKCwtr6yuFddLG5tb2zvm7l5LRokgtEkiHomOiyXlLKRNxRSnnVhQHLictt3R1cRv31EhWRTeqjSmToAHIfMZwUpLffMQV+6rqMd1wsMnVeRW0p9r3yxbNWsKtEjsnJQhR6Nvfva8iCQBDRXhWMqubcXKybBQjHA6LvUSSWNMRnhAu5qGOKDSyaZbjNGxVjzkR0KfUKGp+juR4UDKNHD1ZIDVUM57E/E/r5so/8LJWBgnioZk9pCfcKQiNKkEeUxQoniqCSaC6b8iMsQCE6WLK+kS7PmVF0nrtGZbNfvmrFy/zOsowgEcQQVsOIc6XEMDmkDgAZ7gBV6NR+PZeDPeZ6MFI8/swx8YH982TJZ3</latexit>

Alice and Bob’s outcomes can only depend on their inputs 
and the hidden variable(s) (pre-shared information)

a� b = x · y
<latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="gfwilS/yKcRs7OZvlHJVVxxd1M8=">AAAB9HicbZA7T8MwFIVvyquUAoGBhcWiQmKqEhZYkJBYGItEH1ITVY7jtFYdO7IdRBQ68FdYGECI38LGv8F9DNByJEufzrF1r0+UcaaN5307lbX1jc2t6nZtp767t+8e1Dta5orQNpFcql6ENeVM0LZhhtNepihOI0670fhmmncfqNJMintTZDRM8VCwhBFsrDVwjzAKZMZzjSJ0hR5RQGJpUDFwG17Tmwmtgr+ABizUGrhfQSxJnlJhCMda930vM2GJlWGE00ktyDXNMBnjIe1bFDilOixn+0/QqXVilEhljzBo5v5+UeJU6yKN7M0Um5Fezqbmf1k/N8llWDKR5YYKMh+U5BwZiaZloJgpSgwvLGCimN0VkRFWmBhbWc2W4C9/eRU6503fa/p3HlThGE7gDHy4gGu4hRa0gcATvMAbvDvPzqvzMa+r4ix6O4Q/cj5/AJ3Mk2M=</latexit><latexit sha1_base64="gfwilS/yKcRs7OZvlHJVVxxd1M8=">AAAB9HicbZA7T8MwFIVvyquUAoGBhcWiQmKqEhZYkJBYGItEH1ITVY7jtFYdO7IdRBQ68FdYGECI38LGv8F9DNByJEufzrF1r0+UcaaN5307lbX1jc2t6nZtp767t+8e1Dta5orQNpFcql6ENeVM0LZhhtNepihOI0670fhmmncfqNJMintTZDRM8VCwhBFsrDVwjzAKZMZzjSJ0hR5RQGJpUDFwG17Tmwmtgr+ABizUGrhfQSxJnlJhCMda930vM2GJlWGE00ktyDXNMBnjIe1bFDilOixn+0/QqXVilEhljzBo5v5+UeJU6yKN7M0Um5Fezqbmf1k/N8llWDKR5YYKMh+U5BwZiaZloJgpSgwvLGCimN0VkRFWmBhbWc2W4C9/eRU6503fa/p3HlThGE7gDHy4gGu4hRa0gcATvMAbvDvPzqvzMa+r4ix6O4Q/cj5/AJ3Mk2M=</latexit><latexit sha1_base64="tgCFzYdREbCZdEGgFvHEkrG2YJg=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FQSL3oRil48VrCt0ISy2WzapZts2J2IIfbgX/HiQRGv/g1v/hu3bQ7a+mDg8d4MM/OCVHANjvNtVZaWV1bXquu1jc2t7R17d6+jZaYoa1MppLoLiGaCJ6wNHAS7SxUjcSBYNxhdTfzuPVOay+QW8pT5MRkkPOKUgJH69gHBnkxFpnGAL/AD9mgoAed9u+40nCnwInFLUkclWn37ywslzWKWABVE657rpOAXRAGngo1rXqZZSuiIDFjP0ITETPvF9P4xPjZKiCOpTCWAp+rviYLEWudxYDpjAkM9703E/7xeBtG5X/AkzYAldLYoygQGiSdh4JArRkHkhhCquLkV0yFRhIKJrGZCcOdfXiSd04brNNwbp968LOOookN0hE6Qi85QE12jFmojih7RM3pFb9aT9WK9Wx+z1opVzuyjP7A+fwADGpTJ</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit>



CHSH game

a� b = x · y
<latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="gfwilS/yKcRs7OZvlHJVVxxd1M8=">AAAB9HicbZA7T8MwFIVvyquUAoGBhcWiQmKqEhZYkJBYGItEH1ITVY7jtFYdO7IdRBQ68FdYGECI38LGv8F9DNByJEufzrF1r0+UcaaN5307lbX1jc2t6nZtp767t+8e1Dta5orQNpFcql6ENeVM0LZhhtNepihOI0670fhmmncfqNJMintTZDRM8VCwhBFsrDVwjzAKZMZzjSJ0hR5RQGJpUDFwG17Tmwmtgr+ABizUGrhfQSxJnlJhCMda930vM2GJlWGE00ktyDXNMBnjIe1bFDilOixn+0/QqXVilEhljzBo5v5+UeJU6yKN7M0Um5Fezqbmf1k/N8llWDKR5YYKMh+U5BwZiaZloJgpSgwvLGCimN0VkRFWmBhbWc2W4C9/eRU6503fa/p3HlThGE7gDHy4gGu4hRa0gcATvMAbvDvPzqvzMa+r4ix6O4Q/cj5/AJ3Mk2M=</latexit><latexit sha1_base64="gfwilS/yKcRs7OZvlHJVVxxd1M8=">AAAB9HicbZA7T8MwFIVvyquUAoGBhcWiQmKqEhZYkJBYGItEH1ITVY7jtFYdO7IdRBQ68FdYGECI38LGv8F9DNByJEufzrF1r0+UcaaN5307lbX1jc2t6nZtp767t+8e1Dta5orQNpFcql6ENeVM0LZhhtNepihOI0670fhmmncfqNJMintTZDRM8VCwhBFsrDVwjzAKZMZzjSJ0hR5RQGJpUDFwG17Tmwmtgr+ABizUGrhfQSxJnlJhCMda930vM2GJlWGE00ktyDXNMBnjIe1bFDilOixn+0/QqXVilEhljzBo5v5+UeJU6yKN7M0Um5Fezqbmf1k/N8llWDKR5YYKMh+U5BwZiaZloJgpSgwvLGCimN0VkRFWmBhbWc2W4C9/eRU6503fa/p3HlThGE7gDHy4gGu4hRa0gcATvMAbvDvPzqvzMa+r4ix6O4Q/cj5/AJ3Mk2M=</latexit><latexit sha1_base64="tgCFzYdREbCZdEGgFvHEkrG2YJg=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tF8FQSL3oRil48VrCt0ISy2WzapZts2J2IIfbgX/HiQRGv/g1v/hu3bQ7a+mDg8d4MM/OCVHANjvNtVZaWV1bXquu1jc2t7R17d6+jZaYoa1MppLoLiGaCJ6wNHAS7SxUjcSBYNxhdTfzuPVOay+QW8pT5MRkkPOKUgJH69gHBnkxFpnGAL/AD9mgoAed9u+40nCnwInFLUkclWn37ywslzWKWABVE657rpOAXRAGngo1rXqZZSuiIDFjP0ITETPvF9P4xPjZKiCOpTCWAp+rviYLEWudxYDpjAkM9703E/7xeBtG5X/AkzYAldLYoygQGiSdh4JArRkHkhhCquLkV0yFRhIKJrGZCcOdfXiSd04brNNwbp968LOOookN0hE6Qi85QE12jFmojih7RM3pFb9aT9WK9Wx+z1opVzuyjP7A+fwADGpTJ</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit><latexit sha1_base64="6kqUuW5y93S8fQZYrvrpEzjz6Do=">AAAB/3icbVBNS8NAEJ3Ur1q/ooIXL4tF8FQSEfQiFL14rGA/oAlls9m0SzfZsLsRS+zBv+LFgyJe/Rve/Ddu2xy09cHA470ZZuYFKWdKO863VVpaXlldK69XNja3tnfs3b2WEpkktEkEF7ITYEU5S2hTM81pJ5UUxwGn7WB4PfHb91QqJpI7PUqpH+N+wiJGsDZSzz7AyBMpzxQK0CV6QB4JhUajnl11as4UaJG4BalCgUbP/vJCQbKYJppwrFTXdVLt51hqRjgdV7xM0RSTIe7TrqEJjqny8+n9Y3RslBBFQppKNJqqvydyHCs1igPTGWM9UPPeRPzP62Y6uvBzlqSZpgmZLYoyjrRAkzBQyCQlmo8MwUQycysiAywx0SayignBnX95kbROa65Tc2/PqvWrIo4yHMIRnIAL51CHG2hAEwg8wjO8wpv1ZL1Y79bHrLVkFTP78AfW5w8EWpTN</latexit>

a(0,�) = 0
<latexit sha1_base64="IaDpvwh5/D+6zhWRnd3ribeF7oA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l6PE+pFeCBYyAjWRurbZVx1TlGPm0SAT9AVcvp2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaC/DUjPC6aTUSxVNMBnhAe0aKnBElZfNTp+gY6MEKIyleUKjmfo7keFIqXHkm8kI66Fa9Kbif1431eGllzGRpJoKMl8UphzpGE17QAGTlGg+NgQTycytiAyxxESbtkqmBHfxy8ukdVZznZp7d16pX+d1FOEQjqAKLlxAHW6hAU0g8AjP8Apv1pP1Yr1bH/PRgpVnDuAPrM8fFLyR7Q==</latexit><latexit sha1_base64="IaDpvwh5/D+6zhWRnd3ribeF7oA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l6PE+pFeCBYyAjWRurbZVx1TlGPm0SAT9AVcvp2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaC/DUjPC6aTUSxVNMBnhAe0aKnBElZfNTp+gY6MEKIyleUKjmfo7keFIqXHkm8kI66Fa9Kbif1431eGllzGRpJoKMl8UphzpGE17QAGTlGg+NgQTycytiAyxxESbtkqmBHfxy8ukdVZznZp7d16pX+d1FOEQjqAKLlxAHW6hAU0g8AjP8Apv1pP1Yr1bH/PRgpVnDuAPrM8fFLyR7Q==</latexit><latexit sha1_base64="IaDpvwh5/D+6zhWRnd3ribeF7oA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l6PE+pFeCBYyAjWRurbZVx1TlGPm0SAT9AVcvp2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaC/DUjPC6aTUSxVNMBnhAe0aKnBElZfNTp+gY6MEKIyleUKjmfo7keFIqXHkm8kI66Fa9Kbif1431eGllzGRpJoKMl8UphzpGE17QAGTlGg+NgQTycytiAyxxESbtkqmBHfxy8ukdVZznZp7d16pX+d1FOEQjqAKLlxAHW6hAU0g8AjP8Apv1pP1Yr1bH/PRgpVnDuAPrM8fFLyR7Q==</latexit><latexit sha1_base64="IaDpvwh5/D+6zhWRnd3ribeF7oA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l6PE+pFeCBYyAjWRurbZVx1TlGPm0SAT9AVcvp2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaC/DUjPC6aTUSxVNMBnhAe0aKnBElZfNTp+gY6MEKIyleUKjmfo7keFIqXHkm8kI66Fa9Kbif1431eGllzGRpJoKMl8UphzpGE17QAGTlGg+NgQTycytiAyxxESbtkqmBHfxy8ukdVZznZp7d16pX+d1FOEQjqAKLlxAHW6hAU0g8AjP8Apv1pP1Yr1bH/PRgpVnDuAPrM8fFLyR7Q==</latexit>

Say b(y,�) = 0
<latexit sha1_base64="36PST2vhbQpnJQL4iJRYcrow+l4=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKqP0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l5nCfUiPBAsZARrI/Xtsl/NTlGPm0SAT9AVcvp2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaG+MpWaE00mplyqaYDLCA9o1VOCIKm88O32Cjo0SoDCW5gmNZurvxBhHSmWRbyYjrIdq0ZuK/3ndVIeX3piJJNVUkPmiMOVIx2jaAwqYpETzzBBMJDO3IjLEEhNt2iqZEtzFLy+T1lnNdWru3Xmlfp3XUYRDOIIquHABdbiFBjSBwCM8wyu8WU/Wi/VufcxHC1aeOYA/sD5/AIjykjc=</latexit><latexit sha1_base64="36PST2vhbQpnJQL4iJRYcrow+l4=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKqP0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l5nCfUiPBAsZARrI/Xtsl/NTlGPm0SAT9AVcvp2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaG+MpWaE00mplyqaYDLCA9o1VOCIKm88O32Cjo0SoDCW5gmNZurvxBhHSmWRbyYjrIdq0ZuK/3ndVIeX3piJJNVUkPmiMOVIx2jaAwqYpETzzBBMJDO3IjLEEhNt2iqZEtzFLy+T1lnNdWru3Xmlfp3XUYRDOIIquHABdbiFBjSBwCM8wyu8WU/Wi/VufcxHC1aeOYA/sD5/AIjykjc=</latexit><latexit sha1_base64="36PST2vhbQpnJQL4iJRYcrow+l4=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKqP0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l5nCfUiPBAsZARrI/Xtsl/NTlGPm0SAT9AVcvp2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaG+MpWaE00mplyqaYDLCA9o1VOCIKm88O32Cjo0SoDCW5gmNZurvxBhHSmWRbyYjrIdq0ZuK/3ndVIeX3piJJNVUkPmiMOVIx2jaAwqYpETzzBBMJDO3IjLEEhNt2iqZEtzFLy+T1lnNdWru3Xmlfp3XUYRDOIIquHABdbiFBjSBwCM8wyu8WU/Wi/VufcxHC1aeOYA/sD5/AIjykjc=</latexit><latexit sha1_base64="36PST2vhbQpnJQL4iJRYcrow+l4=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKqP0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l5nCfUiPBAsZARrI/Xtsl/NTlGPm0SAT9AVcvp2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaG+MpWaE00mplyqaYDLCA9o1VOCIKm88O32Cjo0SoDCW5gmNZurvxBhHSmWRbyYjrIdq0ZuK/3ndVIeX3piJJNVUkPmiMOVIx2jaAwqYpETzzBBMJDO3IjLEEhNt2iqZEtzFLy+T1lnNdWru3Xmlfp3XUYRDOIIquHABdbiFBjSBwCM8wyu8WU/Wi/VufcxHC1aeOYA/sD5/AIjykjc=</latexit>

then

But then 1� b(y,�) = y
<latexit sha1_base64="tBOK9OT+e7nOErDOmeApcA5Dhg8=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpQZEXQjFN24rGAf0BlKJpNpQzPJkGSEYSi48VfcuFDErT/hzr8xbWehrQcCh3Pu4eaeIGFUacf5tkpLyyura+X1ysbm1vaOvbvXViKVmLSwYEJ2A6QIo5y0NNWMdBNJUBww0glGNxO/80CkooLf6ywhfowGnEYUI22kvn3gQk8kLFUwqGWn0GMmGqITeAWzvl116s4UcJG4BamCAs2+/eWFAqcx4RozpFTPdRLt50hqihkZV7xUkQThERqQnqEcxUT5+fSGMTw2SggjIc3jGk7V34kcxUplcWAmY6SHat6biP95vVRHl35OeZJqwvFsUZQyqAWcFAJDKgnWLDMEYUnNXyEeIomwNrVVTAnu/MmLpH1Wd526e3debVwXdZTBITgCNeCCC9AAt6AJWgCDR/AMXsGb9WS9WO/Wx2y0ZBWZffAH1ucPEJ6V2g==</latexit><latexit sha1_base64="tBOK9OT+e7nOErDOmeApcA5Dhg8=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpQZEXQjFN24rGAf0BlKJpNpQzPJkGSEYSi48VfcuFDErT/hzr8xbWehrQcCh3Pu4eaeIGFUacf5tkpLyyura+X1ysbm1vaOvbvXViKVmLSwYEJ2A6QIo5y0NNWMdBNJUBww0glGNxO/80CkooLf6ywhfowGnEYUI22kvn3gQk8kLFUwqGWn0GMmGqITeAWzvl116s4UcJG4BamCAs2+/eWFAqcx4RozpFTPdRLt50hqihkZV7xUkQThERqQnqEcxUT5+fSGMTw2SggjIc3jGk7V34kcxUplcWAmY6SHat6biP95vVRHl35OeZJqwvFsUZQyqAWcFAJDKgnWLDMEYUnNXyEeIomwNrVVTAnu/MmLpH1Wd526e3debVwXdZTBITgCNeCCC9AAt6AJWgCDR/AMXsGb9WS9WO/Wx2y0ZBWZffAH1ucPEJ6V2g==</latexit><latexit sha1_base64="tBOK9OT+e7nOErDOmeApcA5Dhg8=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpQZEXQjFN24rGAf0BlKJpNpQzPJkGSEYSi48VfcuFDErT/hzr8xbWehrQcCh3Pu4eaeIGFUacf5tkpLyyura+X1ysbm1vaOvbvXViKVmLSwYEJ2A6QIo5y0NNWMdBNJUBww0glGNxO/80CkooLf6ywhfowGnEYUI22kvn3gQk8kLFUwqGWn0GMmGqITeAWzvl116s4UcJG4BamCAs2+/eWFAqcx4RozpFTPdRLt50hqihkZV7xUkQThERqQnqEcxUT5+fSGMTw2SggjIc3jGk7V34kcxUplcWAmY6SHat6biP95vVRHl35OeZJqwvFsUZQyqAWcFAJDKgnWLDMEYUnNXyEeIomwNrVVTAnu/MmLpH1Wd526e3debVwXdZTBITgCNeCCC9AAt6AJWgCDR/AMXsGb9WS9WO/Wx2y0ZBWZffAH1ucPEJ6V2g==</latexit><latexit sha1_base64="tBOK9OT+e7nOErDOmeApcA5Dhg8=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpQZEXQjFN24rGAf0BlKJpNpQzPJkGSEYSi48VfcuFDErT/hzr8xbWehrQcCh3Pu4eaeIGFUacf5tkpLyyura+X1ysbm1vaOvbvXViKVmLSwYEJ2A6QIo5y0NNWMdBNJUBww0glGNxO/80CkooLf6ywhfowGnEYUI22kvn3gQk8kLFUwqGWn0GMmGqITeAWzvl116s4UcJG4BamCAs2+/eWFAqcx4RozpFTPdRLt50hqihkZV7xUkQThERqQnqEcxUT5+fSGMTw2SggjIc3jGk7V34kcxUplcWAmY6SHat6biP95vVRHl35OeZJqwvFsUZQyqAWcFAJDKgnWLDMEYUnNXyEeIomwNrVVTAnu/MmLpH1Wd526e3debVwXdZTBITgCNeCCC9AAt6AJWgCDR/AMXsGb9WS9WO/Wx2y0ZBWZffAH1ucPEJ6V2g==</latexit>

Which doesn’t work when y=0

a(0,�) = 1
<latexit sha1_base64="EU2On6IfibkKT6Pz78oFXfAB28w=">AAAB+nicbVDLSsNAFJ3UV62vVJduBotQQUoigm6EohuXFewD2lBuJpN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fFBUc4EbWqmOe0kkkLkc9r2RzdTv/1ApWKxuNfjhHoRDAQLGQFtpL5dhqpzinvcJAI4wVfY7dsVp+bMgJeJm5MKytHo21+9ICZpRIUmHJTquk6ivQykZoTTSamXKpoAGcGAdg0VEFHlZbPTJ/jYKAEOY2me0Him/k5kECk1jnwzGYEeqkVvKv7ndVMdXnoZE0mqqSDzRWHKsY7xtAccMEmJ5mNDgEhmbsVkCBKINm2VTAnu4peXSeus5jo19+68Ur/O6yiiQ3SEqshFF6iOblEDNRFBj+gZvaI368l6sd6tj/lowcozB+gPrM8fFkCR7g==</latexit><latexit sha1_base64="EU2On6IfibkKT6Pz78oFXfAB28w=">AAAB+nicbVDLSsNAFJ3UV62vVJduBotQQUoigm6EohuXFewD2lBuJpN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fFBUc4EbWqmOe0kkkLkc9r2RzdTv/1ApWKxuNfjhHoRDAQLGQFtpL5dhqpzinvcJAI4wVfY7dsVp+bMgJeJm5MKytHo21+9ICZpRIUmHJTquk6ivQykZoTTSamXKpoAGcGAdg0VEFHlZbPTJ/jYKAEOY2me0Him/k5kECk1jnwzGYEeqkVvKv7ndVMdXnoZE0mqqSDzRWHKsY7xtAccMEmJ5mNDgEhmbsVkCBKINm2VTAnu4peXSeus5jo19+68Ur/O6yiiQ3SEqshFF6iOblEDNRFBj+gZvaI368l6sd6tj/lowcozB+gPrM8fFkCR7g==</latexit><latexit sha1_base64="EU2On6IfibkKT6Pz78oFXfAB28w=">AAAB+nicbVDLSsNAFJ3UV62vVJduBotQQUoigm6EohuXFewD2lBuJpN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fFBUc4EbWqmOe0kkkLkc9r2RzdTv/1ApWKxuNfjhHoRDAQLGQFtpL5dhqpzinvcJAI4wVfY7dsVp+bMgJeJm5MKytHo21+9ICZpRIUmHJTquk6ivQykZoTTSamXKpoAGcGAdg0VEFHlZbPTJ/jYKAEOY2me0Him/k5kECk1jnwzGYEeqkVvKv7ndVMdXnoZE0mqqSDzRWHKsY7xtAccMEmJ5mNDgEhmbsVkCBKINm2VTAnu4peXSeus5jo19+68Ur/O6yiiQ3SEqshFF6iOblEDNRFBj+gZvaI368l6sd6tj/lowcozB+gPrM8fFkCR7g==</latexit><latexit sha1_base64="EU2On6IfibkKT6Pz78oFXfAB28w=">AAAB+nicbVDLSsNAFJ3UV62vVJduBotQQUoigm6EohuXFewD2lBuJpN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fFBUc4EbWqmOe0kkkLkc9r2RzdTv/1ApWKxuNfjhHoRDAQLGQFtpL5dhqpzinvcJAI4wVfY7dsVp+bMgJeJm5MKytHo21+9ICZpRIUmHJTquk6ivQykZoTTSamXKpoAGcGAdg0VEFHlZbPTJ/jYKAEOY2me0Him/k5kECk1jnwzGYEeqkVvKv7ndVMdXnoZE0mqqSDzRWHKsY7xtAccMEmJ5mNDgEhmbsVkCBKINm2VTAnu4peXSeus5jo19+68Ur/O6yiiQ3SEqshFF6iOblEDNRFBj+gZvaI368l6sd6tj/lowcozB+gPrM8fFkCR7g==</latexit>

Say b(y,�) = 1
<latexit sha1_base64="hg73ELJnhtiA4r3hdjIXBPEd4T8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKqP0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l5nCfUiPBAsZARrI/Xtsl/NTlGPm0SAT9AVcvt2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaG+MpWaE00mplyqaYDLCA9o1VOCIKm88O32Cjo0SoDCW5gmNZurvxBhHSmWRbyYjrIdq0ZuK/3ndVIeX3piJJNVUkPmiMOVIx2jaAwqYpETzzBBMJDO3IjLEEhNt2iqZEtzFLy+T1lnNdWru3Xmlfp3XUYRDOIIquHABdbiFBjSBwCM8wyu8WU/Wi/VufcxHC1aeOYA/sD5/AIp2kjg=</latexit><latexit sha1_base64="hg73ELJnhtiA4r3hdjIXBPEd4T8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKqP0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l5nCfUiPBAsZARrI/Xtsl/NTlGPm0SAT9AVcvt2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaG+MpWaE00mplyqaYDLCA9o1VOCIKm88O32Cjo0SoDCW5gmNZurvxBhHSmWRbyYjrIdq0ZuK/3ndVIeX3piJJNVUkPmiMOVIx2jaAwqYpETzzBBMJDO3IjLEEhNt2iqZEtzFLy+T1lnNdWru3Xmlfp3XUYRDOIIquHABdbiFBjSBwCM8wyu8WU/Wi/VufcxHC1aeOYA/sD5/AIp2kjg=</latexit><latexit sha1_base64="hg73ELJnhtiA4r3hdjIXBPEd4T8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKqP0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l5nCfUiPBAsZARrI/Xtsl/NTlGPm0SAT9AVcvt2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaG+MpWaE00mplyqaYDLCA9o1VOCIKm88O32Cjo0SoDCW5gmNZurvxBhHSmWRbyYjrIdq0ZuK/3ndVIeX3piJJNVUkPmiMOVIx2jaAwqYpETzzBBMJDO3IjLEEhNt2iqZEtzFLy+T1lnNdWru3Xmlfp3XUYRDOIIquHABdbiFBjSBwCM8wyu8WU/Wi/VufcxHC1aeOYA/sD5/AIp2kjg=</latexit><latexit sha1_base64="hg73ELJnhtiA4r3hdjIXBPEd4T8=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBahgpREBN0IRTcuK9gHtKFMJpN26GQSZiZKqP0UNy4UceuXuPNvnLZZaOuBgcM593DvHD/hTGnH+bYKK6tr6xvFzdLW9s7unl3eb6k4lYQ2Scxj2fGxopwJ2tRMc9pJJMWRz2nbH91M/fYDlYrF4l5nCfUiPBAsZARrI/Xtsl/NTlGPm0SAT9AVcvt2xak5M6Bl4uakAjkaffurF8QkjajQhGOluq6TaG+MpWaE00mplyqaYDLCA9o1VOCIKm88O32Cjo0SoDCW5gmNZurvxBhHSmWRbyYjrIdq0ZuK/3ndVIeX3piJJNVUkPmiMOVIx2jaAwqYpETzzBBMJDO3IjLEEhNt2iqZEtzFLy+T1lnNdWru3Xmlfp3XUYRDOIIquHABdbiFBjSBwCM8wyu8WU/Wi/VufcxHC1aeOYA/sD5/AIp2kjg=</latexit>

then

Same problem!

There is no deterministic local hidden variable strategy 
that achieves better than 3/4 win-rate



CHSH game

What about a probabilistic strategy?
Any probabilistic strategy can be viewed as a 

probabilistic mixture of deterministic strategies!

Wlog, the randomness comes from the  
hidden variables alone

Pr(a, b|x, y) =
X

�

Pr(a|x,�)Pr(b|y,�)Pr(�)
<latexit sha1_base64="nM4a1EFyKuhuEHBfUu+iHCuLTCw="></latexit><latexit sha1_base64="nM4a1EFyKuhuEHBfUu+iHCuLTCw="></latexit><latexit sha1_base64="nM4a1EFyKuhuEHBfUu+iHCuLTCw="></latexit><latexit sha1_base64="nM4a1EFyKuhuEHBfUu+iHCuLTCw="></latexit>

X

�

Pr(�) = 1
<latexit sha1_base64="WcxM18mj73s+AwJACW1NLWOeBJ0=">AAACB3icbVDLSsNAFL3xWesr6lKQwSLUTUlE0I1QdOOygn1AE8JkMm2HTiZhZiKU0J0bf8WNC0Xc+gvu/BunbRbaemDgcM493LknTDlT2nG+raXlldW19dJGeXNre2fX3ttvqSSThDZJwhPZCbGinAna1Exz2kklxXHIaTsc3kz89gOViiXiXo9S6se4L1iPEayNFNhHnsriIPe4iUR4jBqyWvBTdIXcwK44NWcKtEjcglSgQCOwv7woIVlMhSYcK9V1nVT7OZaaEU7HZS9TNMVkiPu0a6jAMVV+Pr1jjE6MEqFeIs0TGk3V34kcx0qN4tBMxlgP1Lw3Ef/zupnuXfo5E2mmqSCzRb2MI52gSSkoYpISzUeGYCKZ+SsiAywx0aa6sinBnT95kbTOaq5Tc+/OK/Xroo4SHMIxVMGFC6jDLTSgCQQe4Rle4c16sl6sd+tjNrpkFZkD+APr8wdBYpg6</latexit><latexit sha1_base64="WcxM18mj73s+AwJACW1NLWOeBJ0=">AAACB3icbVDLSsNAFL3xWesr6lKQwSLUTUlE0I1QdOOygn1AE8JkMm2HTiZhZiKU0J0bf8WNC0Xc+gvu/BunbRbaemDgcM493LknTDlT2nG+raXlldW19dJGeXNre2fX3ttvqSSThDZJwhPZCbGinAna1Exz2kklxXHIaTsc3kz89gOViiXiXo9S6se4L1iPEayNFNhHnsriIPe4iUR4jBqyWvBTdIXcwK44NWcKtEjcglSgQCOwv7woIVlMhSYcK9V1nVT7OZaaEU7HZS9TNMVkiPu0a6jAMVV+Pr1jjE6MEqFeIs0TGk3V34kcx0qN4tBMxlgP1Lw3Ef/zupnuXfo5E2mmqSCzRb2MI52gSSkoYpISzUeGYCKZ+SsiAywx0aa6sinBnT95kbTOaq5Tc+/OK/Xroo4SHMIxVMGFC6jDLTSgCQQe4Rle4c16sl6sd+tjNrpkFZkD+APr8wdBYpg6</latexit><latexit sha1_base64="WcxM18mj73s+AwJACW1NLWOeBJ0=">AAACB3icbVDLSsNAFL3xWesr6lKQwSLUTUlE0I1QdOOygn1AE8JkMm2HTiZhZiKU0J0bf8WNC0Xc+gvu/BunbRbaemDgcM493LknTDlT2nG+raXlldW19dJGeXNre2fX3ttvqSSThDZJwhPZCbGinAna1Exz2kklxXHIaTsc3kz89gOViiXiXo9S6se4L1iPEayNFNhHnsriIPe4iUR4jBqyWvBTdIXcwK44NWcKtEjcglSgQCOwv7woIVlMhSYcK9V1nVT7OZaaEU7HZS9TNMVkiPu0a6jAMVV+Pr1jjE6MEqFeIs0TGk3V34kcx0qN4tBMxlgP1Lw3Ef/zupnuXfo5E2mmqSCzRb2MI52gSSkoYpISzUeGYCKZ+SsiAywx0aa6sinBnT95kbTOaq5Tc+/OK/Xroo4SHMIxVMGFC6jDLTSgCQQe4Rle4c16sl6sd+tjNrpkFZkD+APr8wdBYpg6</latexit><latexit sha1_base64="WcxM18mj73s+AwJACW1NLWOeBJ0=">AAACB3icbVDLSsNAFL3xWesr6lKQwSLUTUlE0I1QdOOygn1AE8JkMm2HTiZhZiKU0J0bf8WNC0Xc+gvu/BunbRbaemDgcM493LknTDlT2nG+raXlldW19dJGeXNre2fX3ttvqSSThDZJwhPZCbGinAna1Exz2kklxXHIaTsc3kz89gOViiXiXo9S6se4L1iPEayNFNhHnsriIPe4iUR4jBqyWvBTdIXcwK44NWcKtEjcglSgQCOwv7woIVlMhSYcK9V1nVT7OZaaEU7HZS9TNMVkiPu0a6jAMVV+Pr1jjE6MEqFeIs0TGk3V34kcx0qN4tBMxlgP1Lw3Ef/zupnuXfo5E2mmqSCzRb2MI52gSSkoYpISzUeGYCKZ+SsiAywx0aa6sinBnT95kbTOaq5Tc+/OK/Xroo4SHMIxVMGFC6jDLTSgCQQe4Rle4c16sl6sd+tjNrpkFZkD+APr8wdBYpg6</latexit>

Pr(a|x,�) = 1, when a = a(x,�)
<latexit sha1_base64="mpXxSnRJS/GPa7AWg3wgSc5Oo3Q=">AAACIHicbVBNaxRBEO1JTFxXk6zx6KVwEVYIy4wI8RII8eJxBfcDdoelpqc226SnZ+iuSbKM+1Ny8a948aCI3syvSe/HYU180PB47xXV9ZJCK8dh+DfY2n60s/u49qT+9Nne/kHj+WHP5aWV1JW5zu0gQUdaGeqyYk2DwhJmiaZ+cvFh4fcvyTqVm888KyjO8NyoiZLIXho3jju2hfAFro9gpP1Yim/gBCIYMV1zdQRXUzIwB/QitjZC40YzbIdLwEMSrUlTrNEZN/6M0lyWGRmWGp0bRmHBcYWWldQ0r49KRwXKCzynoacGM3JxtTxwDq+9ksIkt/4ZhqW6OVFh5twsS3wyQ566+95C/J83LHnyPq6UKUomI1eLJqUGzmHRFqTKkmQ98wSlVf6vIKdoUbLvtO5LiO6f/JD03rajsB19etc8PVvXURMvxSvREpE4Fqfio+iIrpDiRnwTP8TP4GvwPfgV/F5Ft4L1zAvxD4LbO+Xhn7g=</latexit><latexit sha1_base64="mpXxSnRJS/GPa7AWg3wgSc5Oo3Q=">AAACIHicbVBNaxRBEO1JTFxXk6zx6KVwEVYIy4wI8RII8eJxBfcDdoelpqc226SnZ+iuSbKM+1Ny8a948aCI3syvSe/HYU180PB47xXV9ZJCK8dh+DfY2n60s/u49qT+9Nne/kHj+WHP5aWV1JW5zu0gQUdaGeqyYk2DwhJmiaZ+cvFh4fcvyTqVm888KyjO8NyoiZLIXho3jju2hfAFro9gpP1Yim/gBCIYMV1zdQRXUzIwB/QitjZC40YzbIdLwEMSrUlTrNEZN/6M0lyWGRmWGp0bRmHBcYWWldQ0r49KRwXKCzynoacGM3JxtTxwDq+9ksIkt/4ZhqW6OVFh5twsS3wyQ566+95C/J83LHnyPq6UKUomI1eLJqUGzmHRFqTKkmQ98wSlVf6vIKdoUbLvtO5LiO6f/JD03rajsB19etc8PVvXURMvxSvREpE4Fqfio+iIrpDiRnwTP8TP4GvwPfgV/F5Ft4L1zAvxD4LbO+Xhn7g=</latexit><latexit sha1_base64="mpXxSnRJS/GPa7AWg3wgSc5Oo3Q=">AAACIHicbVBNaxRBEO1JTFxXk6zx6KVwEVYIy4wI8RII8eJxBfcDdoelpqc226SnZ+iuSbKM+1Ny8a948aCI3syvSe/HYU180PB47xXV9ZJCK8dh+DfY2n60s/u49qT+9Nne/kHj+WHP5aWV1JW5zu0gQUdaGeqyYk2DwhJmiaZ+cvFh4fcvyTqVm888KyjO8NyoiZLIXho3jju2hfAFro9gpP1Yim/gBCIYMV1zdQRXUzIwB/QitjZC40YzbIdLwEMSrUlTrNEZN/6M0lyWGRmWGp0bRmHBcYWWldQ0r49KRwXKCzynoacGM3JxtTxwDq+9ksIkt/4ZhqW6OVFh5twsS3wyQ566+95C/J83LHnyPq6UKUomI1eLJqUGzmHRFqTKkmQ98wSlVf6vIKdoUbLvtO5LiO6f/JD03rajsB19etc8PVvXURMvxSvREpE4Fqfio+iIrpDiRnwTP8TP4GvwPfgV/F5Ft4L1zAvxD4LbO+Xhn7g=</latexit><latexit sha1_base64="mpXxSnRJS/GPa7AWg3wgSc5Oo3Q=">AAACIHicbVBNaxRBEO1JTFxXk6zx6KVwEVYIy4wI8RII8eJxBfcDdoelpqc226SnZ+iuSbKM+1Ny8a948aCI3syvSe/HYU180PB47xXV9ZJCK8dh+DfY2n60s/u49qT+9Nne/kHj+WHP5aWV1JW5zu0gQUdaGeqyYk2DwhJmiaZ+cvFh4fcvyTqVm888KyjO8NyoiZLIXho3jju2hfAFro9gpP1Yim/gBCIYMV1zdQRXUzIwB/QitjZC40YzbIdLwEMSrUlTrNEZN/6M0lyWGRmWGp0bRmHBcYWWldQ0r49KRwXKCzynoacGM3JxtTxwDq+9ksIkt/4ZhqW6OVFh5twsS3wyQ566+95C/J83LHnyPq6UKUomI1eLJqUGzmHRFqTKkmQ98wSlVf6vIKdoUbLvtO5LiO6f/JD03rajsB19etc8PVvXURMvxSvREpE4Fqfio+iIrpDiRnwTP8TP4GvwPfgV/F5Ft4L1zAvxD4LbO+Xhn7g=</latexit>

Pr(b|y,�) = 1, when b = b(y,�)
<latexit sha1_base64="tLozllZDLmBkXOBIDz4HAQw18DY=">AAACIHicbVDLSgNBEJz1bXxFPXppDEIECbsixIsgevEYwUQhCWF20jGDs7PLTK8a1nyKF3/FiwdF9KZf4+Rx8FUwUFRV09MVJkpa8v0Pb2Jyanpmdm4+t7C4tLySX12r2Tg1AqsiVrG5CLlFJTVWSZLCi8Qgj0KF5+HV8cA/v0ZjZazPqJdgM+KXWnak4OSkVr5cMcUQ7qC3Aw3lxtp8Gw4ggAbhLWU7cNNFDX0InRgWv4Va+YJf8oeAvyQYkwIbo9LKvzfasUgj1CQUt7Ye+Ak1M25ICoX9XCO1mHBxxS+x7qjmEdpmNjywD1tOaUMnNu5pgqH6fSLjkbW9KHTJiFPX/vYG4n9ePaXOfjOTOkkJtRgt6qQKKIZBW9CWBgWpniNcGOn+CqLLDRfkOs25EoLfJ/8ltd1S4JeC073C4dG4jjm2wTZZkQWszA7ZCauwKhPsnj2yZ/biPXhP3qv3NopOeOOZdfYD3ucX7f2fvQ==</latexit><latexit sha1_base64="tLozllZDLmBkXOBIDz4HAQw18DY=">AAACIHicbVDLSgNBEJz1bXxFPXppDEIECbsixIsgevEYwUQhCWF20jGDs7PLTK8a1nyKF3/FiwdF9KZf4+Rx8FUwUFRV09MVJkpa8v0Pb2Jyanpmdm4+t7C4tLySX12r2Tg1AqsiVrG5CLlFJTVWSZLCi8Qgj0KF5+HV8cA/v0ZjZazPqJdgM+KXWnak4OSkVr5cMcUQ7qC3Aw3lxtp8Gw4ggAbhLWU7cNNFDX0InRgWv4Va+YJf8oeAvyQYkwIbo9LKvzfasUgj1CQUt7Ye+Ak1M25ICoX9XCO1mHBxxS+x7qjmEdpmNjywD1tOaUMnNu5pgqH6fSLjkbW9KHTJiFPX/vYG4n9ePaXOfjOTOkkJtRgt6qQKKIZBW9CWBgWpniNcGOn+CqLLDRfkOs25EoLfJ/8ltd1S4JeC073C4dG4jjm2wTZZkQWszA7ZCauwKhPsnj2yZ/biPXhP3qv3NopOeOOZdfYD3ucX7f2fvQ==</latexit><latexit sha1_base64="tLozllZDLmBkXOBIDz4HAQw18DY=">AAACIHicbVDLSgNBEJz1bXxFPXppDEIECbsixIsgevEYwUQhCWF20jGDs7PLTK8a1nyKF3/FiwdF9KZf4+Rx8FUwUFRV09MVJkpa8v0Pb2Jyanpmdm4+t7C4tLySX12r2Tg1AqsiVrG5CLlFJTVWSZLCi8Qgj0KF5+HV8cA/v0ZjZazPqJdgM+KXWnak4OSkVr5cMcUQ7qC3Aw3lxtp8Gw4ggAbhLWU7cNNFDX0InRgWv4Va+YJf8oeAvyQYkwIbo9LKvzfasUgj1CQUt7Ye+Ak1M25ICoX9XCO1mHBxxS+x7qjmEdpmNjywD1tOaUMnNu5pgqH6fSLjkbW9KHTJiFPX/vYG4n9ePaXOfjOTOkkJtRgt6qQKKIZBW9CWBgWpniNcGOn+CqLLDRfkOs25EoLfJ/8ltd1S4JeC073C4dG4jjm2wTZZkQWszA7ZCauwKhPsnj2yZ/biPXhP3qv3NopOeOOZdfYD3ucX7f2fvQ==</latexit><latexit sha1_base64="tLozllZDLmBkXOBIDz4HAQw18DY=">AAACIHicbVDLSgNBEJz1bXxFPXppDEIECbsixIsgevEYwUQhCWF20jGDs7PLTK8a1nyKF3/FiwdF9KZf4+Rx8FUwUFRV09MVJkpa8v0Pb2Jyanpmdm4+t7C4tLySX12r2Tg1AqsiVrG5CLlFJTVWSZLCi8Qgj0KF5+HV8cA/v0ZjZazPqJdgM+KXWnak4OSkVr5cMcUQ7qC3Aw3lxtp8Gw4ggAbhLWU7cNNFDX0InRgWv4Va+YJf8oeAvyQYkwIbo9LKvzfasUgj1CQUt7Ye+Ak1M25ICoX9XCO1mHBxxS+x7qjmEdpmNjywD1tOaUMnNu5pgqH6fSLjkbW9KHTJiFPX/vYG4n9ePaXOfjOTOkkJtRgt6qQKKIZBW9CWBgWpniNcGOn+CqLLDRfkOs25EoLfJ/8ltd1S4JeC073C4dG4jjm2wTZZkQWszA7ZCauwKhPsnj2yZ/biPXhP3qv3NopOeOOZdfYD3ucX7f2fvQ==</latexit>



CHSH game

It follows that we cannot obtain a higher win-rate than 3/4
in a local hidden-variable theory

A similar result was shown by John Bell prior to the CHSH game



CHSH game

Now suppose Alice and Bob share a Bell state to begin with

For x = 0, Alice measures      and reports outcome

For x = 1, Alice measures      and reports outcome

For y = 0, Bob measures       and reports outcome

For y = 1, Bob measures       and reports outcome

X
<latexit sha1_base64="hf6hOeTjseL13iz+i/MO/ptaY5E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R2UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtbmM3A==</latexit><latexit sha1_base64="hf6hOeTjseL13iz+i/MO/ptaY5E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R2UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtbmM3A==</latexit><latexit sha1_base64="hf6hOeTjseL13iz+i/MO/ptaY5E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R2UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtbmM3A==</latexit><latexit sha1_base64="hf6hOeTjseL13iz+i/MO/ptaY5E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2R2UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtbmM3A==</latexit>

Z
<latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit><latexit sha1_base64="GVcMqvlue25tqa0uw4YcPnBW1rQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae2oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOiXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBuMGM3g==</latexit>

H+
<latexit sha1_base64="Uqx1Dp7+qLb8WYXl2NpyA5ErVEM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXnqsaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mkmCfkSHkoecUWOlh3r/ol+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCW/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsuq5Ve/+qlK7zeMowgmcwjl4cA01qEMDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8we5aY1q</latexit><latexit sha1_base64="Uqx1Dp7+qLb8WYXl2NpyA5ErVEM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXnqsaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mkmCfkSHkoecUWOlh3r/ol+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCW/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsuq5Ve/+qlK7zeMowgmcwjl4cA01qEMDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8we5aY1q</latexit><latexit sha1_base64="Uqx1Dp7+qLb8WYXl2NpyA5ErVEM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXnqsaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mkmCfkSHkoecUWOlh3r/ol+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCW/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsuq5Ve/+qlK7zeMowgmcwjl4cA01qEMDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8we5aY1q</latexit><latexit sha1_base64="Uqx1Dp7+qLb8WYXl2NpyA5ErVEM=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh6LXnqsaD+gDWWznbRLN5uwuxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GdzO//YRK81g+mkmCfkSHkoecUWOlh3r/ol+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCW/8jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsuq5Ve/+qlK7zeMowgmcwjl4cA01qEMDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8we5aY1q</latexit>

H�<latexit sha1_base64="D5sOJmHfC8aRF9PszkvuREenq+w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLz1WtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzSRBP6JDyUPOqLHSQ71/0S9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhDd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1WfXcqnd/Vand5nEU4QRO4Rw8uIYa1KEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QO8cY1s</latexit><latexit sha1_base64="D5sOJmHfC8aRF9PszkvuREenq+w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLz1WtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzSRBP6JDyUPOqLHSQ71/0S9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhDd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1WfXcqnd/Vand5nEU4QRO4Rw8uIYa1KEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QO8cY1s</latexit><latexit sha1_base64="D5sOJmHfC8aRF9PszkvuREenq+w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLz1WtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzSRBP6JDyUPOqLHSQ71/0S9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhDd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1WfXcqnd/Vand5nEU4QRO4Rw8uIYa1KEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QO8cY1s</latexit><latexit sha1_base64="D5sOJmHfC8aRF9PszkvuREenq+w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLz1WtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzSRBP6JDyUPOqLHSQ71/0S9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhDd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1WfXcqnd/Vand5nEU4QRO4Rw8uIYa1KEBTWAwhGd4hTdHOC/Ou/OxaC04+cwx/IHz+QO8cY1s</latexit>



CHSH game

In this case, it can be shown that

Pr(win) = cos2(⇡/8) ⇡ 0.85 > 3/4
<latexit sha1_base64="xHp7fEx332O2Hjjq0nuS1ghg854=">AAACEnicbVDLTgIxFO3gC/E16tJNIzGBDcwgRjYaohuXmMgjASSdUqCh0zZtRyWEb3Djr7hxoTFuXbnzbyyPhYInucnJOffm3nsCyag2nvftxJaWV1bX4uuJjc2t7R13d6+iRaQwKWPBhKoFSBNGOSkbahipSUVQGDBSDfqXY796R5Smgt+YgSTNEHU57VCMjJVabrqkUveUp+EZxELf5lINSbOFNGwgKZV4gF6mcALP4XE233KTXsabAC4Sf0aSYIZSy/1qtAWOQsINZkjruu9J0xwiZShmZJRoRJpIhPuoS+qWchQS3RxOXhrBI6u0YUcoW9zAifp7YohCrQdhYDtDZHp63huL/3n1yHQKzSHlMjKE4+miTsSgEXCcD2xTRbBhA0sQVtTeCnEPKYSNTTFhQ/DnX14klVzG9zL+dT5ZvJjFEQcH4BCkgA9OQRFcgRIoAwwewTN4BW/Ok/PivDsf09aYM5vZB3/gfP4AMDCZ+g==</latexit><latexit sha1_base64="xHp7fEx332O2Hjjq0nuS1ghg854=">AAACEnicbVDLTgIxFO3gC/E16tJNIzGBDcwgRjYaohuXmMgjASSdUqCh0zZtRyWEb3Djr7hxoTFuXbnzbyyPhYInucnJOffm3nsCyag2nvftxJaWV1bX4uuJjc2t7R13d6+iRaQwKWPBhKoFSBNGOSkbahipSUVQGDBSDfqXY796R5Smgt+YgSTNEHU57VCMjJVabrqkUveUp+EZxELf5lINSbOFNGwgKZV4gF6mcALP4XE233KTXsabAC4Sf0aSYIZSy/1qtAWOQsINZkjruu9J0xwiZShmZJRoRJpIhPuoS+qWchQS3RxOXhrBI6u0YUcoW9zAifp7YohCrQdhYDtDZHp63huL/3n1yHQKzSHlMjKE4+miTsSgEXCcD2xTRbBhA0sQVtTeCnEPKYSNTTFhQ/DnX14klVzG9zL+dT5ZvJjFEQcH4BCkgA9OQRFcgRIoAwwewTN4BW/Ok/PivDsf09aYM5vZB3/gfP4AMDCZ+g==</latexit><latexit sha1_base64="xHp7fEx332O2Hjjq0nuS1ghg854=">AAACEnicbVDLTgIxFO3gC/E16tJNIzGBDcwgRjYaohuXmMgjASSdUqCh0zZtRyWEb3Djr7hxoTFuXbnzbyyPhYInucnJOffm3nsCyag2nvftxJaWV1bX4uuJjc2t7R13d6+iRaQwKWPBhKoFSBNGOSkbahipSUVQGDBSDfqXY796R5Smgt+YgSTNEHU57VCMjJVabrqkUveUp+EZxELf5lINSbOFNGwgKZV4gF6mcALP4XE233KTXsabAC4Sf0aSYIZSy/1qtAWOQsINZkjruu9J0xwiZShmZJRoRJpIhPuoS+qWchQS3RxOXhrBI6u0YUcoW9zAifp7YohCrQdhYDtDZHp63huL/3n1yHQKzSHlMjKE4+miTsSgEXCcD2xTRbBhA0sQVtTeCnEPKYSNTTFhQ/DnX14klVzG9zL+dT5ZvJjFEQcH4BCkgA9OQRFcgRIoAwwewTN4BW/Ok/PivDsf09aYM5vZB3/gfP4AMDCZ+g==</latexit><latexit sha1_base64="xHp7fEx332O2Hjjq0nuS1ghg854=">AAACEnicbVDLTgIxFO3gC/E16tJNIzGBDcwgRjYaohuXmMgjASSdUqCh0zZtRyWEb3Djr7hxoTFuXbnzbyyPhYInucnJOffm3nsCyag2nvftxJaWV1bX4uuJjc2t7R13d6+iRaQwKWPBhKoFSBNGOSkbahipSUVQGDBSDfqXY796R5Smgt+YgSTNEHU57VCMjJVabrqkUveUp+EZxELf5lINSbOFNGwgKZV4gF6mcALP4XE233KTXsabAC4Sf0aSYIZSy/1qtAWOQsINZkjruu9J0xwiZShmZJRoRJpIhPuoS+qWchQS3RxOXhrBI6u0YUcoW9zAifp7YohCrQdhYDtDZHp63huL/3n1yHQKzSHlMjKE4+miTsSgEXCcD2xTRbBhA0sQVtTeCnEPKYSNTTFhQ/DnX14klVzG9zL+dT5ZvJjFEQcH4BCkgA9OQRFcgRIoAwwewTN4BW/Ok/PivDsf09aYM5vZB3/gfP4AMDCZ+g==</latexit>

This has been observed experimentally!

QM is not a local hidden-variable theory

Maybe QM is incomplete, but it is definitely non-local!



Bell’s theorem

"It is the requirement of locality [...]  
that creates the essential difficulty"

No theory of local hidden variables can reproduce the 
predictions of QM

“Moreover, a hidden variable 
interpretation of elementary quantum 

theory has been explicitly constructed. 
That particular interpretation has indeed 

a grossly non-local structure.”



CHSH game

But wait, there’s more!

Can be shown that cos2(⇡/8)
<latexit sha1_base64="4et5cCIHcYmWp0TUq16vPf+cm9Q=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS90tgj0WvXisYD+gu5Zsmm1Ds9mQZIWy9G948aCIV/+MN/+NabsHbX0w8Hhvhpl5oeRMG9f9dtbWNza3tgs7xd29/YPD0tFxWyepIrRFEp6obog15UzQlmGG065UFMchp51wfDvzO09UaZaIBzORNIjxULCIEWys5JNEP9YqvmSX9Yt+qexW3TnQKvFyUoYczX7pyx8kJI2pMIRjrXueK02QYWUY4XRa9FNNJSZjPKQ9SwWOqQ6y+c1TdG6VAYoSZUsYNFd/T2Q41noSh7Yzxmakl72Z+J/XS01UDzImZGqoIItFUcqRSdAsADRgihLDJ5Zgopi9FZERVpgYG1PRhuAtv7xK2rWq51a9+6ty4yaPowCncAYV8OAaGnAHTWgBAQnP8ApvTuq8OO/Ox6J1zclnTuAPnM8fkEGQtA==</latexit><latexit sha1_base64="4et5cCIHcYmWp0TUq16vPf+cm9Q=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS90tgj0WvXisYD+gu5Zsmm1Ds9mQZIWy9G948aCIV/+MN/+NabsHbX0w8Hhvhpl5oeRMG9f9dtbWNza3tgs7xd29/YPD0tFxWyepIrRFEp6obog15UzQlmGG065UFMchp51wfDvzO09UaZaIBzORNIjxULCIEWys5JNEP9YqvmSX9Yt+qexW3TnQKvFyUoYczX7pyx8kJI2pMIRjrXueK02QYWUY4XRa9FNNJSZjPKQ9SwWOqQ6y+c1TdG6VAYoSZUsYNFd/T2Q41noSh7Yzxmakl72Z+J/XS01UDzImZGqoIItFUcqRSdAsADRgihLDJ5Zgopi9FZERVpgYG1PRhuAtv7xK2rWq51a9+6ty4yaPowCncAYV8OAaGnAHTWgBAQnP8ApvTuq8OO/Ox6J1zclnTuAPnM8fkEGQtA==</latexit><latexit sha1_base64="4et5cCIHcYmWp0TUq16vPf+cm9Q=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS90tgj0WvXisYD+gu5Zsmm1Ds9mQZIWy9G948aCIV/+MN/+NabsHbX0w8Hhvhpl5oeRMG9f9dtbWNza3tgs7xd29/YPD0tFxWyepIrRFEp6obog15UzQlmGG065UFMchp51wfDvzO09UaZaIBzORNIjxULCIEWys5JNEP9YqvmSX9Yt+qexW3TnQKvFyUoYczX7pyx8kJI2pMIRjrXueK02QYWUY4XRa9FNNJSZjPKQ9SwWOqQ6y+c1TdG6VAYoSZUsYNFd/T2Q41noSh7Yzxmakl72Z+J/XS01UDzImZGqoIItFUcqRSdAsADRgihLDJ5Zgopi9FZERVpgYG1PRhuAtv7xK2rWq51a9+6ty4yaPowCncAYV8OAaGnAHTWgBAQnP8ApvTuq8OO/Ox6J1zclnTuAPnM8fkEGQtA==</latexit><latexit sha1_base64="4et5cCIHcYmWp0TUq16vPf+cm9Q=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS90tgj0WvXisYD+gu5Zsmm1Ds9mQZIWy9G948aCIV/+MN/+NabsHbX0w8Hhvhpl5oeRMG9f9dtbWNza3tgs7xd29/YPD0tFxWyepIrRFEp6obog15UzQlmGG065UFMchp51wfDvzO09UaZaIBzORNIjxULCIEWys5JNEP9YqvmSX9Yt+qexW3TnQKvFyUoYczX7pyx8kJI2pMIRjrXueK02QYWUY4XRa9FNNJSZjPKQ9SwWOqQ6y+c1TdG6VAYoSZUsYNFd/T2Q41noSh7Yzxmakl72Z+J/XS01UDzImZGqoIItFUcqRSdAsADRgihLDJ5Zgopi9FZERVpgYG1PRhuAtv7xK2rWq51a9+6ty4yaPowCncAYV8OAaGnAHTWgBAQnP8ApvTuq8OO/Ox6J1zclnTuAPnM8fkEGQtA==</latexit>

is optimal for quantum mechanics!

Can also be shown that the strategy we looked at 
is the only one that achieves the optimum 

(up to local changes of basis)

What can be concluded from this?

If we know that Alice and Bob are separated by a great distance 
and they’re winning the CHSH game with the optimal win-rate 

then we know exactly what they’re doing!

Device independence



Device independence

??

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit> b

<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

By just looking at correlations of their inputs and outputs 
Alice and Bob can determine whp what their boxes are doing



Device independence

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit> b

<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

By just looking at correlations of their inputs and outputs 
Alice and Bob can determine whp what their boxes are doing

Can an attacker be correlated with their systems?



Device independence

x
<latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit><latexit sha1_base64="f2yzimwbR/Dgjzp6tZ360fHRqNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N2IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB5jmM/A==</latexit>

y
<latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit><latexit sha1_base64="l29WxoUb9DEbvmhLG7jHtZ0OU24=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68diC/YA2lM120q7dbMLuRgihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5m/mdJ1Sax/LBZAn6ER1JHnJGjZWa2aBSdWvuHGSVeAWpQoHGoPLVH8YsjVAaJqjWPc9NjJ9TZTgTOC33U40JZRM6wp6lkkao/Xx+6JScW2VIwljZkobM1d8TOY20zqLAdkbUjPWyNxP/83qpCW/8nMskNSjZYlGYCmJiMvuaDLlCZkRmCWWK21sJG1NFmbHZlG0I3vLLq6R9WfPcmte8qtZvizhKcApncAEeXEMd7qEBLWCA8Ayv8OY8Oi/Ou/OxaF1zipkT+APn8wfnvYz9</latexit>

a
<latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit><latexit sha1_base64="b7/vCs5ze5KtVd66W3yyALYBfbk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipSQflilt1FyDrxMtJBXI0BuWv/jBmaYTSMEG17nluYvyMKsOZwFmpn2pMKJvQEfYslTRC7WeLQ2fkwipDEsbKljRkof6eyGik9TQKbGdEzVivenPxP6+XmvDGz7hMUoOSLReFqSAmJvOvyZArZEZMLaFMcXsrYWOqKDM2m5INwVt9eZ20r6qeW/Wa15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh84nz/DXYzl</latexit> b

<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

No! This is not possible!



Monogamy of entanglement

Bell states cannot be correlated (even classically) 
with other states

More generally, states that saturate the CHSH game 
are maximally entangled

Maximal entanglement is monogamous

If 2 systems are maximally correlated (non-locally) 
they cannot be correlated with a third system

How do we use this for cryptography?



Ekert’s protocol

The E91 protocol

Alice and Bob share Bell states 
(the states can be distributed by a third party)

Alice chooses randomly to measure either:X,Z,H+
<latexit sha1_base64="Ac+sw/d4yyQWq5UWoB6bEy6ck4Y=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRZBsJTdIuix6KXHCvZD26Vk02wbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H49uZ336iSrNI3ptJTH2Bh5KFjGBjpYdOGT2WUb1/0S+W3Io7B1olXkZKkKHRL371BhFJBJWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhNd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLAheMsvr5JWteK5Fe/uslS7yeLIwwmcwjl4cAU1qEMDmkBAwDO8wpujnBfn3flYtOacbOYY/sD5/AGS0o7w</latexit><latexit sha1_base64="Ac+sw/d4yyQWq5UWoB6bEy6ck4Y=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRZBsJTdIuix6KXHCvZD26Vk02wbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H49uZ336iSrNI3ptJTH2Bh5KFjGBjpYdOGT2WUb1/0S+W3Io7B1olXkZKkKHRL371BhFJBJWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhNd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLAheMsvr5JWteK5Fe/uslS7yeLIwwmcwjl4cAU1qEMDmkBAwDO8wpujnBfn3flYtOacbOYY/sD5/AGS0o7w</latexit><latexit sha1_base64="Ac+sw/d4yyQWq5UWoB6bEy6ck4Y=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRZBsJTdIuix6KXHCvZD26Vk02wbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H49uZ336iSrNI3ptJTH2Bh5KFjGBjpYdOGT2WUb1/0S+W3Io7B1olXkZKkKHRL371BhFJBJWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhNd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLAheMsvr5JWteK5Fe/uslS7yeLIwwmcwjl4cAU1qEMDmkBAwDO8wpujnBfn3flYtOacbOYY/sD5/AGS0o7w</latexit><latexit sha1_base64="Ac+sw/d4yyQWq5UWoB6bEy6ck4Y=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRZBsJTdIuix6KXHCvZD26Vk02wbmmSXJCuUpb/CiwdFvPpzvPlvTNs9aOuDgcd7M8zMC2LOtHHdbye3tr6xuZXfLuzs7u0fFA+PWjpKFKFNEvFIdQKsKWeSNg0znHZiRbEIOG0H49uZ336iSrNI3ptJTH2Bh5KFjGBjpYdOGT2WUb1/0S+W3Io7B1olXkZKkKHRL371BhFJBJWGcKx113Nj46dYGUY4nRZ6iaYxJmM8pF1LJRZU++n84Ck6s8oAhZGyJQ2aq78nUiy0nojAdgpsRnrZm4n/ed3EhNd+ymScGCrJYlGYcGQiNPseDZiixPCJJZgoZm9FZIQVJsZmVLAheMsvr5JWteK5Fe/uslS7yeLIwwmcwjl4cAU1qEMDmkBAwDO8wpujnBfn3flYtOacbOYY/sD5/AGS0o7w</latexit>

Bob chooses randomly to measure either:X,H+, H�
<latexit sha1_base64="mDPJHkWWbf93qD0enQb1mWFdU+g=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBEEtcyIoMuimy4r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64GEwzn3cu89YcKZNq777aysrq1vbJa2yts7u3v7lYPDtpapIrRFJJeqG2JNORO0ZZjhtJsoiuOQ0044vs/9zhNVmknxaCYJDWI8FCxiBBsr+d0L1Oif599lv1J1a+4MaJl4BalCgWa/8tUbSJLGVBjCsda+5yYmyLAyjHA6LfdSTRNMxnhIfUsFjqkOstnKU3RqlQGKpLJPGDRTf3dkONZ6Eoe2MsZmpBe9XPzP81MT3QYZE0lqqCDzQVHKkZEovx8NmKLE8IklmChmd0VkhBUmxqZUtiF4iycvk/ZVzXNr3sN1tX5XxFGCYziBM/DgBurQgCa0gICEZ3iFN8c4L8678zEvXXGKniP4A+fzB5pCj34=</latexit><latexit sha1_base64="mDPJHkWWbf93qD0enQb1mWFdU+g=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBEEtcyIoMuimy4r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64GEwzn3cu89YcKZNq777aysrq1vbJa2yts7u3v7lYPDtpapIrRFJJeqG2JNORO0ZZjhtJsoiuOQ0044vs/9zhNVmknxaCYJDWI8FCxiBBsr+d0L1Oif599lv1J1a+4MaJl4BalCgWa/8tUbSJLGVBjCsda+5yYmyLAyjHA6LfdSTRNMxnhIfUsFjqkOstnKU3RqlQGKpLJPGDRTf3dkONZ6Eoe2MsZmpBe9XPzP81MT3QYZE0lqqCDzQVHKkZEovx8NmKLE8IklmChmd0VkhBUmxqZUtiF4iycvk/ZVzXNr3sN1tX5XxFGCYziBM/DgBurQgCa0gICEZ3iFN8c4L8678zEvXXGKniP4A+fzB5pCj34=</latexit><latexit sha1_base64="mDPJHkWWbf93qD0enQb1mWFdU+g=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBEEtcyIoMuimy4r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64GEwzn3cu89YcKZNq777aysrq1vbJa2yts7u3v7lYPDtpapIrRFJJeqG2JNORO0ZZjhtJsoiuOQ0044vs/9zhNVmknxaCYJDWI8FCxiBBsr+d0L1Oif599lv1J1a+4MaJl4BalCgWa/8tUbSJLGVBjCsda+5yYmyLAyjHA6LfdSTRNMxnhIfUsFjqkOstnKU3RqlQGKpLJPGDRTf3dkONZ6Eoe2MsZmpBe9XPzP81MT3QYZE0lqqCDzQVHKkZEovx8NmKLE8IklmChmd0VkhBUmxqZUtiF4iycvk/ZVzXNr3sN1tX5XxFGCYziBM/DgBurQgCa0gICEZ3iFN8c4L8678zEvXXGKniP4A+fzB5pCj34=</latexit><latexit sha1_base64="mDPJHkWWbf93qD0enQb1mWFdU+g=">AAAB8nicbVDLSgMxFL3js9ZX1aWbYBEEtcyIoMuimy4r2AdMh5JJM21oJhmSjFCGfoYbF4q49Wvc+Tdm2llo64GEwzn3cu89YcKZNq777aysrq1vbJa2yts7u3v7lYPDtpapIrRFJJeqG2JNORO0ZZjhtJsoiuOQ0044vs/9zhNVmknxaCYJDWI8FCxiBBsr+d0L1Oif599lv1J1a+4MaJl4BalCgWa/8tUbSJLGVBjCsda+5yYmyLAyjHA6LfdSTRNMxnhIfUsFjqkOstnKU3RqlQGKpLJPGDRTf3dkONZ6Eoe2MsZmpBe9XPzP81MT3QYZE0lqqCDzQVHKkZEovx8NmKLE8IklmChmd0VkhBUmxqZUtiF4iycvk/ZVzXNr3sN1tX5XxFGCYziBM/DgBurQgCa0gICEZ3iFN8c4L8678zEvXXGKniP4A+fzB5pCj34=</latexit>

They announce the observables, but not the outcomes
When observables match, do as in BB84, otherwise CHSH 

(or discard)



Ekert’s protocol

The E91 protocol

Essentially, Alice and Bob are using CHSH to test that 
they indeed share Bell states and these are measured correctly

If so, they trust the remaining measurement outcomes and 
proceed as in BB84

The non-local correlations allow them to test their devices!



Some final remarks

What if devices store classical outcomes and transmit 
them later?

This is one of the caveats to device-independence 
(solutions include isolating devices or destroying them after use)

Device-independence proofs are notoriously difficult!

The same setup can be used to implement device-independent 
randomness generation

Different types of device independence 
(measurement device-independence, one-sided device 

independence etc)
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