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2-Message Oblivious Transfer

µ0, µ1
<latexit sha1_base64="Sa2NGVhZqMIxq1AWTMjPwTbTCns=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4kDIjgi4LbnRXwT6gHUomzbSheQzJHaEM/Qw3LhRx69e482/MtLPQ1gMJh3Pu5d57okRwC77/7ZXW1jc2t8rblZ3dvf2D6uFR2+rUUNaiWmjTjYhlgivWAg6CdRPDiIwE60ST29zvPDFjuVaPME1YKMlI8ZhTAk7q9WU68C/yPxhUa37dnwOvkqAgNVSgOah+9YeappIpoIJY2wv8BMKMGOBUsFmln1qWEDohI9ZzVBHJbJjNV57hM6cMcayNewrwXP3dkRFp7VRGrlISGNtlLxf/83opxDdhxlWSAlN0MShOBQaN8/vxkBtGQUwdIdRwtyumY2IIBZdSxYUQLJ+8StqX9cCvBw9XtcZ9EUcZnaBTdI4CdI0a6A41UQtRpNEzekVvHngv3rv3sSgteUXPMfoD7/MHcWWQtg==</latexit><latexit sha1_base64="Sa2NGVhZqMIxq1AWTMjPwTbTCns=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4kDIjgi4LbnRXwT6gHUomzbSheQzJHaEM/Qw3LhRx69e482/MtLPQ1gMJh3Pu5d57okRwC77/7ZXW1jc2t8rblZ3dvf2D6uFR2+rUUNaiWmjTjYhlgivWAg6CdRPDiIwE60ST29zvPDFjuVaPME1YKMlI8ZhTAk7q9WU68C/yPxhUa37dnwOvkqAgNVSgOah+9YeappIpoIJY2wv8BMKMGOBUsFmln1qWEDohI9ZzVBHJbJjNV57hM6cMcayNewrwXP3dkRFp7VRGrlISGNtlLxf/83opxDdhxlWSAlN0MShOBQaN8/vxkBtGQUwdIdRwtyumY2IIBZdSxYUQLJ+8StqX9cCvBw9XtcZ9EUcZnaBTdI4CdI0a6A41UQtRpNEzekVvHngv3rv3sSgteUXPMfoD7/MHcWWQtg==</latexit><latexit sha1_base64="Sa2NGVhZqMIxq1AWTMjPwTbTCns=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4kDIjgi4LbnRXwT6gHUomzbSheQzJHaEM/Qw3LhRx69e482/MtLPQ1gMJh3Pu5d57okRwC77/7ZXW1jc2t8rblZ3dvf2D6uFR2+rUUNaiWmjTjYhlgivWAg6CdRPDiIwE60ST29zvPDFjuVaPME1YKMlI8ZhTAk7q9WU68C/yPxhUa37dnwOvkqAgNVSgOah+9YeappIpoIJY2wv8BMKMGOBUsFmln1qWEDohI9ZzVBHJbJjNV57hM6cMcayNewrwXP3dkRFp7VRGrlISGNtlLxf/83opxDdhxlWSAlN0MShOBQaN8/vxkBtGQUwdIdRwtyumY2IIBZdSxYUQLJ+8StqX9cCvBw9XtcZ9EUcZnaBTdI4CdI0a6A41UQtRpNEzekVvHngv3rv3sSgteUXPMfoD7/MHcWWQtg==</latexit><latexit sha1_base64="Sa2NGVhZqMIxq1AWTMjPwTbTCns=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4kDIjgi4LbnRXwT6gHUomzbSheQzJHaEM/Qw3LhRx69e482/MtLPQ1gMJh3Pu5d57okRwC77/7ZXW1jc2t8rblZ3dvf2D6uFR2+rUUNaiWmjTjYhlgivWAg6CdRPDiIwE60ST29zvPDFjuVaPME1YKMlI8ZhTAk7q9WU68C/yPxhUa37dnwOvkqAgNVSgOah+9YeappIpoIJY2wv8BMKMGOBUsFmln1qWEDohI9ZzVBHJbJjNV57hM6cMcayNewrwXP3dkRFp7VRGrlISGNtlLxf/83opxDdhxlWSAlN0MShOBQaN8/vxkBtGQUwdIdRwtyumY2IIBZdSxYUQLJ+8StqX9cCvBw9XtcZ9EUcZnaBTdI4CdI0a6A41UQtRpNEzekVvHngv3rv3sSgteUXPMfoD7/MHcWWQtg==</latexit>

�
<latexit sha1_base64="6KnxSB9S00dveb+3jUArMWcw0sg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgRW8VbC20oWy2k3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEphyPO+ndLa+sbmVnm7srO7t39QPTxqmyTTHFs8kYnuhMygFApbJEhiJ9XI4lDiYzi+mfmPT6iNSNQDTVIMYjZUIhKckZVavRCJ9as1r+7N4a4SvyA1KNDsV796g4RnMSrikhnT9b2UgpxpElzitNLLDKaMj9kQu5YqFqMJ8vmxU/fMKgM3SrQtRe5c/T2Rs9iYSRzazpjRyCx7M/E/r5tRdB3kQqUZoeKLRVEmXUrc2efuQGjkJCeWMK6FvdXlI6YZJ5tPxYbgL7+8StoXdd+r+/eXtcZdEUcZTuAUzsGHK2jALTShBRwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPH8Xxjqs=</latexit><latexit sha1_base64="6KnxSB9S00dveb+3jUArMWcw0sg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgRW8VbC20oWy2k3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEphyPO+ndLa+sbmVnm7srO7t39QPTxqmyTTHFs8kYnuhMygFApbJEhiJ9XI4lDiYzi+mfmPT6iNSNQDTVIMYjZUIhKckZVavRCJ9as1r+7N4a4SvyA1KNDsV796g4RnMSrikhnT9b2UgpxpElzitNLLDKaMj9kQu5YqFqMJ8vmxU/fMKgM3SrQtRe5c/T2Rs9iYSRzazpjRyCx7M/E/r5tRdB3kQqUZoeKLRVEmXUrc2efuQGjkJCeWMK6FvdXlI6YZJ5tPxYbgL7+8StoXdd+r+/eXtcZdEUcZTuAUzsGHK2jALTShBRwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPH8Xxjqs=</latexit><latexit sha1_base64="6KnxSB9S00dveb+3jUArMWcw0sg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgRW8VbC20oWy2k3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEphyPO+ndLa+sbmVnm7srO7t39QPTxqmyTTHFs8kYnuhMygFApbJEhiJ9XI4lDiYzi+mfmPT6iNSNQDTVIMYjZUIhKckZVavRCJ9as1r+7N4a4SvyA1KNDsV796g4RnMSrikhnT9b2UgpxpElzitNLLDKaMj9kQu5YqFqMJ8vmxU/fMKgM3SrQtRe5c/T2Rs9iYSRzazpjRyCx7M/E/r5tRdB3kQqUZoeKLRVEmXUrc2efuQGjkJCeWMK6FvdXlI6YZJ5tPxYbgL7+8StoXdd+r+/eXtcZdEUcZTuAUzsGHK2jALTShBRwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPH8Xxjqs=</latexit><latexit sha1_base64="6KnxSB9S00dveb+3jUArMWcw0sg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgRW8VbC20oWy2k3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEphyPO+ndLa+sbmVnm7srO7t39QPTxqmyTTHFs8kYnuhMygFApbJEhiJ9XI4lDiYzi+mfmPT6iNSNQDTVIMYjZUIhKckZVavRCJ9as1r+7N4a4SvyA1KNDsV796g4RnMSrikhnT9b2UgpxpElzitNLLDKaMj9kQu5YqFqMJ8vmxU/fMKgM3SrQtRe5c/T2Rs9iYSRzazpjRyCx7M/E/r5tRdB3kQqUZoeKLRVEmXUrc2efuQGjkJCeWMK6FvdXlI6YZJ5tPxYbgL7+8StoXdd+r+/eXtcZdEUcZTuAUzsGHK2jALTShBRwEPMMrvDnKeXHenY9Fa8kpZo7hD5zPH8Xxjqs=</latexit>

OT1
<latexit sha1_base64="2xNlJRkM2rdDL3XMAy8pQ3D0eeM=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh4LXvRkhbYW2qVk07dtaDa7JtlCWfo7vHhQxKs/xpv/xnTbg7YOBIaZ93iTCRLBtXHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFcMmi0Ws2gHVKLjEpuFGYDtRSKNA4GMwupn5j2NUmseyYSYJ+hEdSB5yRo2V/G5EzVCH2X1j2vN65YpbdXOQVeItSAUWqPfKX91+zNIIpWGCat3x3MT4GVWGM4HTUjfVmFA2ogPsWCpphNrP8tBTcmaVPgljZZ80JFd/b2Q00noSBXYyD7nszcT/vE5qwms/4zJJDUo2PxSmgpiYzBogfa6QGTGxhDLFbVbChlRRZmxPJVuCt/zlVdK6qHpu1Xu4rNTuFnUU4QRO4Rw8uIIa3EIdmsDgCZ7hFd6csfPivDsf89GCs9g5hj9wPn8AsPWSDQ==</latexit><latexit sha1_base64="2xNlJRkM2rdDL3XMAy8pQ3D0eeM=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh4LXvRkhbYW2qVk07dtaDa7JtlCWfo7vHhQxKs/xpv/xnTbg7YOBIaZ93iTCRLBtXHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFcMmi0Ws2gHVKLjEpuFGYDtRSKNA4GMwupn5j2NUmseyYSYJ+hEdSB5yRo2V/G5EzVCH2X1j2vN65YpbdXOQVeItSAUWqPfKX91+zNIIpWGCat3x3MT4GVWGM4HTUjfVmFA2ogPsWCpphNrP8tBTcmaVPgljZZ80JFd/b2Q00noSBXYyD7nszcT/vE5qwms/4zJJDUo2PxSmgpiYzBogfa6QGTGxhDLFbVbChlRRZmxPJVuCt/zlVdK6qHpu1Xu4rNTuFnUU4QRO4Rw8uIIa3EIdmsDgCZ7hFd6csfPivDsf89GCs9g5hj9wPn8AsPWSDQ==</latexit><latexit sha1_base64="2xNlJRkM2rdDL3XMAy8pQ3D0eeM=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh4LXvRkhbYW2qVk07dtaDa7JtlCWfo7vHhQxKs/xpv/xnTbg7YOBIaZ93iTCRLBtXHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFcMmi0Ws2gHVKLjEpuFGYDtRSKNA4GMwupn5j2NUmseyYSYJ+hEdSB5yRo2V/G5EzVCH2X1j2vN65YpbdXOQVeItSAUWqPfKX91+zNIIpWGCat3x3MT4GVWGM4HTUjfVmFA2ogPsWCpphNrP8tBTcmaVPgljZZ80JFd/b2Q00noSBXYyD7nszcT/vE5qwms/4zJJDUo2PxSmgpiYzBogfa6QGTGxhDLFbVbChlRRZmxPJVuCt/zlVdK6qHpu1Xu4rNTuFnUU4QRO4Rw8uIIa3EIdmsDgCZ7hFd6csfPivDsf89GCs9g5hj9wPn8AsPWSDQ==</latexit><latexit sha1_base64="2xNlJRkM2rdDL3XMAy8pQ3D0eeM=">AAAB9HicbVBNSwMxFHxbv2r9qnr0EiyCp7Irgh4LXvRkhbYW2qVk07dtaDa7JtlCWfo7vHhQxKs/xpv/xnTbg7YOBIaZ93iTCRLBtXHdb6ewtr6xuVXcLu3s7u0flA+PWjpOFcMmi0Ws2gHVKLjEpuFGYDtRSKNA4GMwupn5j2NUmseyYSYJ+hEdSB5yRo2V/G5EzVCH2X1j2vN65YpbdXOQVeItSAUWqPfKX91+zNIIpWGCat3x3MT4GVWGM4HTUjfVmFA2ogPsWCpphNrP8tBTcmaVPgljZZ80JFd/b2Q00noSBXYyD7nszcT/vE5qwms/4zJJDUo2PxSmgpiYzBogfa6QGTGxhDLFbVbChlRRZmxPJVuCt/zlVdK6qHpu1Xu4rNTuFnUU4QRO4Rw8uIIa3EIdmsDgCZ7hFd6csfPivDsf89GCs9g5hj9wPn8AsPWSDQ==</latexit>

OT2
<latexit sha1_base64="GVc6DcnnFDtFBlcwNPgynn8wfB8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWaKoMuCG11ZoS9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YTmehrQcCh3Pu5Z4cPxZcG8f5RoWNza3tneJuaW//4PCofHzS1lGiKGvRSESq6xPNBJesZbgRrBsrRkJfsI4/uV34nSlTmkeyaWYx80IykjzglBgref2QmLEO0ofmfFAblCtO1cmA14mbkwrkaAzKX/1hRJOQSUMF0brnOrHxUqIMp4LNS/1Es5jQCRmxnqWShEx7aRZ6ji+sMsRBpOyTBmfq742UhFrPQt9OZiFXvYX4n9dLTHDjpVzGiWGSLg8FicAmwosG8JArRo2YWUKo4jYrpmOiCDW2p5ItwV398jpp16quU3Ufryr1+7yOIpzBOVyCC9dQhztoQAsoPMEzvMIbmqIX9I4+lqMFlO+cwh+gzx+yeZIO</latexit><latexit sha1_base64="GVc6DcnnFDtFBlcwNPgynn8wfB8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWaKoMuCG11ZoS9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YTmehrQcCh3Pu5Z4cPxZcG8f5RoWNza3tneJuaW//4PCofHzS1lGiKGvRSESq6xPNBJesZbgRrBsrRkJfsI4/uV34nSlTmkeyaWYx80IykjzglBgref2QmLEO0ofmfFAblCtO1cmA14mbkwrkaAzKX/1hRJOQSUMF0brnOrHxUqIMp4LNS/1Es5jQCRmxnqWShEx7aRZ6ji+sMsRBpOyTBmfq742UhFrPQt9OZiFXvYX4n9dLTHDjpVzGiWGSLg8FicAmwosG8JArRo2YWUKo4jYrpmOiCDW2p5ItwV398jpp16quU3Ufryr1+7yOIpzBOVyCC9dQhztoQAsoPMEzvMIbmqIX9I4+lqMFlO+cwh+gzx+yeZIO</latexit><latexit sha1_base64="GVc6DcnnFDtFBlcwNPgynn8wfB8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWaKoMuCG11ZoS9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YTmehrQcCh3Pu5Z4cPxZcG8f5RoWNza3tneJuaW//4PCofHzS1lGiKGvRSESq6xPNBJesZbgRrBsrRkJfsI4/uV34nSlTmkeyaWYx80IykjzglBgref2QmLEO0ofmfFAblCtO1cmA14mbkwrkaAzKX/1hRJOQSUMF0brnOrHxUqIMp4LNS/1Es5jQCRmxnqWShEx7aRZ6ji+sMsRBpOyTBmfq742UhFrPQt9OZiFXvYX4n9dLTHDjpVzGiWGSLg8FicAmwosG8JArRo2YWUKo4jYrpmOiCDW2p5ItwV398jpp16quU3Ufryr1+7yOIpzBOVyCC9dQhztoQAsoPMEzvMIbmqIX9I4+lqMFlO+cwh+gzx+yeZIO</latexit><latexit sha1_base64="GVc6DcnnFDtFBlcwNPgynn8wfB8=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWaKoMuCG11ZoS9oh5JJM21oJjMmmUIZ+h1uXCji1o9x59+YTmehrQcCh3Pu5Z4cPxZcG8f5RoWNza3tneJuaW//4PCofHzS1lGiKGvRSESq6xPNBJesZbgRrBsrRkJfsI4/uV34nSlTmkeyaWYx80IykjzglBgref2QmLEO0ofmfFAblCtO1cmA14mbkwrkaAzKX/1hRJOQSUMF0brnOrHxUqIMp4LNS/1Es5jQCRmxnqWShEx7aRZ6ji+sMsRBpOyTBmfq742UhFrPQt9OZiFXvYX4n9dLTHDjpVzGiWGSLg8FicAmwosG8JArRo2YWUKo4jYrpmOiCDW2p5ItwV398jpp16quU3Ufryr1+7yOIpzBOVyCC9dQhztoQAsoPMEzvMIbmqIX9I4+lqMFlO+cwh+gzx+yeZIO</latexit>

µ�
<latexit sha1_base64="OE3KXLUJeix4a7TWj47v896qBS8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgRW8V7Ic0oWy2m3bp7ibsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KBXcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNkmmKWvRRCS6GxHDBFeshRwF66aaERkJ1onGNzO/88S04Yl6wEnKQkmGisecErTSYyCzfhAxJP1qzat7c7irxC9IDQo0+9WvYJDQTDKFVBBjer6XYpgTjZwKNq0EmWEpoWMyZD1LFZHMhPn84Kl7ZpWBGyfalkJ3rv6eyIk0ZiIj2ykJjsyyNxP/83oZxtdhzlWaIVN0sSjOhIuJO/veHXDNKIqJJYRqbm916YhoQtFmVLEh+Msvr5L2Rd336v79Za1xV8RRhhM4hXPw4QoacAtNaAEFCc/wCm+Odl6cd+dj0Vpyiplj+APn8wfWQpBw</latexit><latexit sha1_base64="OE3KXLUJeix4a7TWj47v896qBS8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgRW8V7Ic0oWy2m3bp7ibsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KBXcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNkmmKWvRRCS6GxHDBFeshRwF66aaERkJ1onGNzO/88S04Yl6wEnKQkmGisecErTSYyCzfhAxJP1qzat7c7irxC9IDQo0+9WvYJDQTDKFVBBjer6XYpgTjZwKNq0EmWEpoWMyZD1LFZHMhPn84Kl7ZpWBGyfalkJ3rv6eyIk0ZiIj2ykJjsyyNxP/83oZxtdhzlWaIVN0sSjOhIuJO/veHXDNKIqJJYRqbm916YhoQtFmVLEh+Msvr5L2Rd336v79Za1xV8RRhhM4hXPw4QoacAtNaAEFCc/wCm+Odl6cd+dj0Vpyiplj+APn8wfWQpBw</latexit><latexit sha1_base64="OE3KXLUJeix4a7TWj47v896qBS8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgRW8V7Ic0oWy2m3bp7ibsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KBXcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNkmmKWvRRCS6GxHDBFeshRwF66aaERkJ1onGNzO/88S04Yl6wEnKQkmGisecErTSYyCzfhAxJP1qzat7c7irxC9IDQo0+9WvYJDQTDKFVBBjer6XYpgTjZwKNq0EmWEpoWMyZD1LFZHMhPn84Kl7ZpWBGyfalkJ3rv6eyIk0ZiIj2ykJjsyyNxP/83oZxtdhzlWaIVN0sSjOhIuJO/veHXDNKIqJJYRqbm916YhoQtFmVLEh+Msvr5L2Rd336v79Za1xV8RRhhM4hXPw4QoacAtNaAEFCc/wCm+Odl6cd+dj0Vpyiplj+APn8wfWQpBw</latexit><latexit sha1_base64="OE3KXLUJeix4a7TWj47v896qBS8=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHgRW8V7Ic0oWy2m3bp7ibsToQS+iu8eFDEqz/Hm//GbZuDtj4YeLw3w8y8KBXcoOd9O6W19Y3NrfJ2ZWd3b/+genjUNkmmKWvRRCS6GxHDBFeshRwF66aaERkJ1onGNzO/88S04Yl6wEnKQkmGisecErTSYyCzfhAxJP1qzat7c7irxC9IDQo0+9WvYJDQTDKFVBBjer6XYpgTjZwKNq0EmWEpoWMyZD1LFZHMhPn84Kl7ZpWBGyfalkJ3rv6eyIk0ZiIj2ykJjsyyNxP/83oZxtdhzlWaIVN0sSjOhIuJO/veHXDNKIqJJYRqbm916YhoQtFmVLEh+Msvr5L2Rd336v79Za1xV8RRhhM4hXPw4QoacAtNaAEFCc/wCm+Odl6cd+dj0Vpyiplj+APn8wfWQpBw</latexit>



2-Message Oblivious Transfer: Security

• Computational Receiver Security (best-possible): ot1 computationally 
hides choice bit 𝛽


• Statistical Sender Security: There exists an unbounded extractor OTExt 
such that Sender(ot1,𝝁0,𝝁1) ≈s Sender(ot1,𝝁𝛽’,𝝁𝛽’) where 𝛽’ = OTExt(ot1)



Maliciously Secure 2-round OT

• Useful primitive: 2-message WI proofs [BGI+17,JKKR17,KKS18], 
maliciously circuit-private FHE [GHV10,OPP14],…


• First instantiation: [NP01,AIR01] from DDH


• Also known from Hash-Proof Systems (e.g. QR/DCR) [Kal05,HK12,…]


• 0/1-nature of number-theoretic languages in these constructions is 
essential



Discrete Gaussians on ℤm

Pr[X = x] =
⇢s(x)

⇢s(Zm)
<latexit sha1_base64="ef2vkaKKHx38ZnF2VCfTaaar+uc=">AAACHHicbZDLSsNAFIYn9VbrLerSzWAR2k1JVNCNUHDjsgV7wSSGyXTSDp1cmJlISwj4Gm58FTcuFHHjQvBtnLQVtPXADB//f4Y55/diRoU0jC+tsLS8srpWXC9tbG5t7+i7e20RJRyTFo5YxLseEoTRkLQklYx0Y05Q4DHS8YaXud+5I1zQKLyW45g4AeqH1KcYSSW5+ond4FYXXsCRoy7b5winNh9ErqiMqtkP2gGSA89Lb7LboJq5etmoGZOCi2DOoAxm1XD1D7sX4SQgocQMCWGZRiydFHFJMSNZyU4EiREeoj6xFIYoIMJJJ8tl8EgpPehHXJ1Qwon6+0WKAiHGgac68ynFvJeL/3lWIv1zJ6VhnEgS4ulHfsKgjGCeFOxRTrBkYwUIc6pmhXiAVEBS5VlSIZjzKy9C+7hmGjWzeVquN++ncRTBATgEFWCCM1AHV6ABWgCDB/AEXsCr9qg9a2/a+7S1oM0i3Ad/Svv8Bsmpoa8=</latexit><latexit sha1_base64="ef2vkaKKHx38ZnF2VCfTaaar+uc=">AAACHHicbZDLSsNAFIYn9VbrLerSzWAR2k1JVNCNUHDjsgV7wSSGyXTSDp1cmJlISwj4Gm58FTcuFHHjQvBtnLQVtPXADB//f4Y55/diRoU0jC+tsLS8srpWXC9tbG5t7+i7e20RJRyTFo5YxLseEoTRkLQklYx0Y05Q4DHS8YaXud+5I1zQKLyW45g4AeqH1KcYSSW5+ond4FYXXsCRoy7b5winNh9ErqiMqtkP2gGSA89Lb7LboJq5etmoGZOCi2DOoAxm1XD1D7sX4SQgocQMCWGZRiydFHFJMSNZyU4EiREeoj6xFIYoIMJJJ8tl8EgpPehHXJ1Qwon6+0WKAiHGgac68ynFvJeL/3lWIv1zJ6VhnEgS4ulHfsKgjGCeFOxRTrBkYwUIc6pmhXiAVEBS5VlSIZjzKy9C+7hmGjWzeVquN++ncRTBATgEFWCCM1AHV6ABWgCDB/AEXsCr9qg9a2/a+7S1oM0i3Ad/Svv8Bsmpoa8=</latexit><latexit sha1_base64="ef2vkaKKHx38ZnF2VCfTaaar+uc=">AAACHHicbZDLSsNAFIYn9VbrLerSzWAR2k1JVNCNUHDjsgV7wSSGyXTSDp1cmJlISwj4Gm58FTcuFHHjQvBtnLQVtPXADB//f4Y55/diRoU0jC+tsLS8srpWXC9tbG5t7+i7e20RJRyTFo5YxLseEoTRkLQklYx0Y05Q4DHS8YaXud+5I1zQKLyW45g4AeqH1KcYSSW5+ond4FYXXsCRoy7b5winNh9ErqiMqtkP2gGSA89Lb7LboJq5etmoGZOCi2DOoAxm1XD1D7sX4SQgocQMCWGZRiydFHFJMSNZyU4EiREeoj6xFIYoIMJJJ8tl8EgpPehHXJ1Qwon6+0WKAiHGgac68ynFvJeL/3lWIv1zJ6VhnEgS4ulHfsKgjGCeFOxRTrBkYwUIc6pmhXiAVEBS5VlSIZjzKy9C+7hmGjWzeVquN++ncRTBATgEFWCCM1AHV6ABWgCDB/AEXsCr9qg9a2/a+7S1oM0i3Ad/Svv8Bsmpoa8=</latexit><latexit sha1_base64="ef2vkaKKHx38ZnF2VCfTaaar+uc=">AAACHHicbZDLSsNAFIYn9VbrLerSzWAR2k1JVNCNUHDjsgV7wSSGyXTSDp1cmJlISwj4Gm58FTcuFHHjQvBtnLQVtPXADB//f4Y55/diRoU0jC+tsLS8srpWXC9tbG5t7+i7e20RJRyTFo5YxLseEoTRkLQklYx0Y05Q4DHS8YaXud+5I1zQKLyW45g4AeqH1KcYSSW5+ond4FYXXsCRoy7b5winNh9ErqiMqtkP2gGSA89Lb7LboJq5etmoGZOCi2DOoAxm1XD1D7sX4SQgocQMCWGZRiydFHFJMSNZyU4EiREeoj6xFIYoIMJJJ8tl8EgpPehHXJ1Qwon6+0WKAiHGgac68ynFvJeL/3lWIv1zJ6VhnEgS4ulHfsKgjGCeFOxRTrBkYwUIc6pmhXiAVEBS5VlSIZjzKy9C+7hmGjWzeVquN++ncRTBATgEFWCCM1AHV6ABWgCDB/AEXsCr9qg9a2/a+7S1oM0i3Ad/Svv8Bsmpoa8=</latexit>

X ⇠ DZm,s
<latexit sha1_base64="nDrDP0A/IeTiOj/6OB2OQZCsNCE=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LunDZgn1gE8NkOmmHzkzCzEQoIejCX3HjQhG3foU7/8ZJ24W2HrhwOOde7r0nTBhV2nG+rYXFpeWV1dJaeX1jc2vb3tltqTiVmDRxzGLZCZEijArS1FQz0kkkQTxkpB0OLwu/fU+korG40aOE+Bz1BY0oRtpIgb3fgZ6iHF4FmceRHoRhdpvf8ROVB3bFqTpjwHniTkkFTFEP7C+vF+OUE6ExQ0p1XSfRfoakppiRvOyliiQID1GfdA0ViBPlZ+MXcnhklB6MYmlKaDhWf09kiCs14qHpLM5Us14h/ud1Ux1d+BkVSaqJwJNFUcqgjmGRB+xRSbBmI0MQltTcCvEASYS1Sa1sQnBnX54nrdOq61Tdxlml1nicxFECB+AQHAMXnIMauAZ10AQYPIBn8ArerCfrxXq3PiatC9Y0wj3wB9bnD+mfl5I=</latexit><latexit sha1_base64="nDrDP0A/IeTiOj/6OB2OQZCsNCE=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LunDZgn1gE8NkOmmHzkzCzEQoIejCX3HjQhG3foU7/8ZJ24W2HrhwOOde7r0nTBhV2nG+rYXFpeWV1dJaeX1jc2vb3tltqTiVmDRxzGLZCZEijArS1FQz0kkkQTxkpB0OLwu/fU+korG40aOE+Bz1BY0oRtpIgb3fgZ6iHF4FmceRHoRhdpvf8ROVB3bFqTpjwHniTkkFTFEP7C+vF+OUE6ExQ0p1XSfRfoakppiRvOyliiQID1GfdA0ViBPlZ+MXcnhklB6MYmlKaDhWf09kiCs14qHpLM5Us14h/ud1Ux1d+BkVSaqJwJNFUcqgjmGRB+xRSbBmI0MQltTcCvEASYS1Sa1sQnBnX54nrdOq61Tdxlml1nicxFECB+AQHAMXnIMauAZ10AQYPIBn8ArerCfrxXq3PiatC9Y0wj3wB9bnD+mfl5I=</latexit><latexit sha1_base64="nDrDP0A/IeTiOj/6OB2OQZCsNCE=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LunDZgn1gE8NkOmmHzkzCzEQoIejCX3HjQhG3foU7/8ZJ24W2HrhwOOde7r0nTBhV2nG+rYXFpeWV1dJaeX1jc2vb3tltqTiVmDRxzGLZCZEijArS1FQz0kkkQTxkpB0OLwu/fU+korG40aOE+Bz1BY0oRtpIgb3fgZ6iHF4FmceRHoRhdpvf8ROVB3bFqTpjwHniTkkFTFEP7C+vF+OUE6ExQ0p1XSfRfoakppiRvOyliiQID1GfdA0ViBPlZ+MXcnhklB6MYmlKaDhWf09kiCs14qHpLM5Us14h/ud1Ux1d+BkVSaqJwJNFUcqgjmGRB+xRSbBmI0MQltTcCvEASYS1Sa1sQnBnX54nrdOq61Tdxlml1nicxFECB+AQHAMXnIMauAZ10AQYPIBn8ArerCfrxXq3PiatC9Y0wj3wB9bnD+mfl5I=</latexit><latexit sha1_base64="nDrDP0A/IeTiOj/6OB2OQZCsNCE=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgQkoigi4LunDZgn1gE8NkOmmHzkzCzEQoIejCX3HjQhG3foU7/8ZJ24W2HrhwOOde7r0nTBhV2nG+rYXFpeWV1dJaeX1jc2vb3tltqTiVmDRxzGLZCZEijArS1FQz0kkkQTxkpB0OLwu/fU+korG40aOE+Bz1BY0oRtpIgb3fgZ6iHF4FmceRHoRhdpvf8ROVB3bFqTpjwHniTkkFTFEP7C+vF+OUE6ExQ0p1XSfRfoakppiRvOyliiQID1GfdA0ViBPlZ+MXcnhklB6MYmlKaDhWf09kiCs14qHpLM5Us14h/ud1Ux1d+BkVSaqJwJNFUcqgjmGRB+xRSbBmI0MQltTcCvEASYS1Sa1sQnBnX54nrdOq61Tdxlml1nicxFECB+AQHAMXnIMauAZ10AQYPIBn8ArerCfrxXq3PiatC9Y0wj3wB9bnD+mfl5I=</latexit>

⇢s(x) = e�⇡· kxk2

s2
<latexit sha1_base64="HSMFsDyJec3osGKdvB9/Ws+Uhfo=">AAACF3icbZDLSgMxFIYzXmu9VV26CRahLiwzRdCNUHDjsgV7gU47ZDKZNjSTDElGWqYFH8KNr+LGhSJudefbmF4W2nog4ef/zyE5nx8zqrRtf1srq2vrG5uZrez2zu7efu7gsK5EIjGpYcGEbPpIEUY5qWmqGWnGkqDIZ6Th928meeOeSEUFv9PDmLQj1OU0pBhpY3m5oit7wlOFwRm8hqSTnrsxhS4OhIZuKBFO3dHAHXVK41SZa+zl8nbRnhZcFs5c5MG8Kl7uyw0ETiLCNWZIqZZjx7qdIqkpZmScdRNFYoT7qEtaRnIUEdVOp3uN4alxAhgKaQ7XcOr+nkhRpNQw8k1nhHRPLWYT87+slejwqp1SHieacDx7KEwY1AJOIMGASoI1GxqBsKTmrxD3kMGhDcqsgeAsrrws6qWiYxed6kW+XH2Y4ciAY3ACCsABl6AMbkEF1AAGj+AZvII368l6sd6tj1nrijVHeAT+lPX5Ayshn8k=</latexit><latexit sha1_base64="HSMFsDyJec3osGKdvB9/Ws+Uhfo=">AAACF3icbZDLSgMxFIYzXmu9VV26CRahLiwzRdCNUHDjsgV7gU47ZDKZNjSTDElGWqYFH8KNr+LGhSJudefbmF4W2nog4ef/zyE5nx8zqrRtf1srq2vrG5uZrez2zu7efu7gsK5EIjGpYcGEbPpIEUY5qWmqGWnGkqDIZ6Th928meeOeSEUFv9PDmLQj1OU0pBhpY3m5oit7wlOFwRm8hqSTnrsxhS4OhIZuKBFO3dHAHXVK41SZa+zl8nbRnhZcFs5c5MG8Kl7uyw0ETiLCNWZIqZZjx7qdIqkpZmScdRNFYoT7qEtaRnIUEdVOp3uN4alxAhgKaQ7XcOr+nkhRpNQw8k1nhHRPLWYT87+slejwqp1SHieacDx7KEwY1AJOIMGASoI1GxqBsKTmrxD3kMGhDcqsgeAsrrws6qWiYxed6kW+XH2Y4ciAY3ACCsABl6AMbkEF1AAGj+AZvII368l6sd6tj1nrijVHeAT+lPX5Ayshn8k=</latexit><latexit sha1_base64="HSMFsDyJec3osGKdvB9/Ws+Uhfo=">AAACF3icbZDLSgMxFIYzXmu9VV26CRahLiwzRdCNUHDjsgV7gU47ZDKZNjSTDElGWqYFH8KNr+LGhSJudefbmF4W2nog4ef/zyE5nx8zqrRtf1srq2vrG5uZrez2zu7efu7gsK5EIjGpYcGEbPpIEUY5qWmqGWnGkqDIZ6Th928meeOeSEUFv9PDmLQj1OU0pBhpY3m5oit7wlOFwRm8hqSTnrsxhS4OhIZuKBFO3dHAHXVK41SZa+zl8nbRnhZcFs5c5MG8Kl7uyw0ETiLCNWZIqZZjx7qdIqkpZmScdRNFYoT7qEtaRnIUEdVOp3uN4alxAhgKaQ7XcOr+nkhRpNQw8k1nhHRPLWYT87+slejwqp1SHieacDx7KEwY1AJOIMGASoI1GxqBsKTmrxD3kMGhDcqsgeAsrrws6qWiYxed6kW+XH2Y4ciAY3ACCsABl6AMbkEF1AAGj+AZvII368l6sd6tj1nrijVHeAT+lPX5Ayshn8k=</latexit><latexit sha1_base64="HSMFsDyJec3osGKdvB9/Ws+Uhfo=">AAACF3icbZDLSgMxFIYzXmu9VV26CRahLiwzRdCNUHDjsgV7gU47ZDKZNjSTDElGWqYFH8KNr+LGhSJudefbmF4W2nog4ef/zyE5nx8zqrRtf1srq2vrG5uZrez2zu7efu7gsK5EIjGpYcGEbPpIEUY5qWmqGWnGkqDIZ6Th928meeOeSEUFv9PDmLQj1OU0pBhpY3m5oit7wlOFwRm8hqSTnrsxhS4OhIZuKBFO3dHAHXVK41SZa+zl8nbRnhZcFs5c5MG8Kl7uyw0ETiLCNWZIqZZjx7qdIqkpZmScdRNFYoT7qEtaRnIUEdVOp3uN4alxAhgKaQ7XcOr+nkhRpNQw8k1nhHRPLWYT87+slejwqp1SHieacDx7KEwY1AJOIMGASoI1GxqBsKTmrxD3kMGhDcqsgeAsrrws6qWiYxed6kW+XH2Y4ciAY3ACCsABl6AMbkEF1AAGj+AZvII368l6sd6tj1nrijVHeAT+lPX5Ayshn8k=</latexit>

has pmf

(stolen from MR04)



Learning With Errors

A
<latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit>A

<latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit>

sA+ e
<latexit sha1_base64="t3lQI7zOs+hVl3bXQH+E9pAhqJg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMeIF48JmAckS5id9CZjZmeWmVkhhICf4MWDIl79H2/+jZPHQRMLGoqqbrq7olRwY33/21tZXVvf2Mxt5bd3dvf2CweHdaMyzbDGlFC6GVGDgkusWW4FNlONNIkENqLB7cRvPKI2XMl7O0wxTGhP8pgzap1UNzfknGCnUPRL/hRkmQRzUoQ5Kp3CV7urWJagtExQY1qBn9pwRLXlTOA4384MppQNaA9bjkqaoAlH02vH5NQpXRIr7UpaMlV/T4xoYswwiVxnQm3fLHoT8T+vldn4OhxxmWYWJZstijNBrCKT10mXa2RWDB2hTHN3K2F9qimzLqC8CyFYfHmZ1C9KgV8KqpfFcvVpFkcOjuEEziCAKyjDHVSgBgwe4Ble4c1T3ov37n3MWle8eYRH8Afe5w9juo7J</latexit><latexit sha1_base64="t3lQI7zOs+hVl3bXQH+E9pAhqJg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMeIF48JmAckS5id9CZjZmeWmVkhhICf4MWDIl79H2/+jZPHQRMLGoqqbrq7olRwY33/21tZXVvf2Mxt5bd3dvf2CweHdaMyzbDGlFC6GVGDgkusWW4FNlONNIkENqLB7cRvPKI2XMl7O0wxTGhP8pgzap1UNzfknGCnUPRL/hRkmQRzUoQ5Kp3CV7urWJagtExQY1qBn9pwRLXlTOA4384MppQNaA9bjkqaoAlH02vH5NQpXRIr7UpaMlV/T4xoYswwiVxnQm3fLHoT8T+vldn4OhxxmWYWJZstijNBrCKT10mXa2RWDB2hTHN3K2F9qimzLqC8CyFYfHmZ1C9KgV8KqpfFcvVpFkcOjuEEziCAKyjDHVSgBgwe4Ble4c1T3ov37n3MWle8eYRH8Afe5w9juo7J</latexit><latexit sha1_base64="t3lQI7zOs+hVl3bXQH+E9pAhqJg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMeIF48JmAckS5id9CZjZmeWmVkhhICf4MWDIl79H2/+jZPHQRMLGoqqbrq7olRwY33/21tZXVvf2Mxt5bd3dvf2CweHdaMyzbDGlFC6GVGDgkusWW4FNlONNIkENqLB7cRvPKI2XMl7O0wxTGhP8pgzap1UNzfknGCnUPRL/hRkmQRzUoQ5Kp3CV7urWJagtExQY1qBn9pwRLXlTOA4384MppQNaA9bjkqaoAlH02vH5NQpXRIr7UpaMlV/T4xoYswwiVxnQm3fLHoT8T+vldn4OhxxmWYWJZstijNBrCKT10mXa2RWDB2hTHN3K2F9qimzLqC8CyFYfHmZ1C9KgV8KqpfFcvVpFkcOjuEEziCAKyjDHVSgBgwe4Ble4c1T3ov37n3MWle8eYRH8Afe5w9juo7J</latexit><latexit sha1_base64="t3lQI7zOs+hVl3bXQH+E9pAhqJg=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBAEIeyKoMeIF48JmAckS5id9CZjZmeWmVkhhICf4MWDIl79H2/+jZPHQRMLGoqqbrq7olRwY33/21tZXVvf2Mxt5bd3dvf2CweHdaMyzbDGlFC6GVGDgkusWW4FNlONNIkENqLB7cRvPKI2XMl7O0wxTGhP8pgzap1UNzfknGCnUPRL/hRkmQRzUoQ5Kp3CV7urWJagtExQY1qBn9pwRLXlTOA4384MppQNaA9bjkqaoAlH02vH5NQpXRIr7UpaMlV/T4xoYswwiVxnQm3fLHoT8T+vldn4OhxxmWYWJZstijNBrCKT10mXa2RWDB2hTHN3K2F9qimzLqC8CyFYfHmZ1C9KgV8KqpfFcvVpFkcOjuEEziCAKyjDHVSgBgwe4Ble4c1T3ov37n3MWle8eYRH8Afe5w9juo7J</latexit>

u
<latexit sha1_base64="tTaNSmwW1aQg+JWrCp9MAXl0phk=">AAAB6HicbVDJSgNBEK1xjXGLevTSGARPYUYEPQa8eEzALJAMoadTk7Tp6Rl6EcIQ8O7FgyJe/SRv/o2d5aCJDwoe71VRVS/KBNfG97+9tfWNza3twk5xd2//4LB0dNzUqVUMGywVqWpHVKPgEhuGG4HtTCFNIoGtaHQ79VuPqDRP5b0ZZxgmdCB5zBk1TqrbXqnsV/wZyCoJFqQMC9R6pa9uP2U2QWmYoFp3Aj8zYU6V4UzgpNi1GjPKRnSAHUclTVCH+ezQCTl3Sp/EqXIlDZmpvydymmg9TiLXmVAz1MveVPzP61gT34Q5l5k1KNl8UWwFMSmZfk36XCEzYuwIZYq7WwkbUkWZcdkUXQjB8surpHlZCfxKUL8qV+tP8zgKcApncAEBXEMV7qAGDWCA8Ayv8OY9eC/eu/cxb13zFhGewB94nz8MP42I</latexit><latexit sha1_base64="tTaNSmwW1aQg+JWrCp9MAXl0phk=">AAAB6HicbVDJSgNBEK1xjXGLevTSGARPYUYEPQa8eEzALJAMoadTk7Tp6Rl6EcIQ8O7FgyJe/SRv/o2d5aCJDwoe71VRVS/KBNfG97+9tfWNza3twk5xd2//4LB0dNzUqVUMGywVqWpHVKPgEhuGG4HtTCFNIoGtaHQ79VuPqDRP5b0ZZxgmdCB5zBk1TqrbXqnsV/wZyCoJFqQMC9R6pa9uP2U2QWmYoFp3Aj8zYU6V4UzgpNi1GjPKRnSAHUclTVCH+ezQCTl3Sp/EqXIlDZmpvydymmg9TiLXmVAz1MveVPzP61gT34Q5l5k1KNl8UWwFMSmZfk36XCEzYuwIZYq7WwkbUkWZcdkUXQjB8surpHlZCfxKUL8qV+tP8zgKcApncAEBXEMV7qAGDWCA8Ayv8OY9eC/eu/cxb13zFhGewB94nz8MP42I</latexit><latexit sha1_base64="tTaNSmwW1aQg+JWrCp9MAXl0phk=">AAAB6HicbVDJSgNBEK1xjXGLevTSGARPYUYEPQa8eEzALJAMoadTk7Tp6Rl6EcIQ8O7FgyJe/SRv/o2d5aCJDwoe71VRVS/KBNfG97+9tfWNza3twk5xd2//4LB0dNzUqVUMGywVqWpHVKPgEhuGG4HtTCFNIoGtaHQ79VuPqDRP5b0ZZxgmdCB5zBk1TqrbXqnsV/wZyCoJFqQMC9R6pa9uP2U2QWmYoFp3Aj8zYU6V4UzgpNi1GjPKRnSAHUclTVCH+ezQCTl3Sp/EqXIlDZmpvydymmg9TiLXmVAz1MveVPzP61gT34Q5l5k1KNl8UWwFMSmZfk36XCEzYuwIZYq7WwkbUkWZcdkUXQjB8surpHlZCfxKUL8qV+tP8zgKcApncAEBXEMV7qAGDWCA8Ayv8OY9eC/eu/cxb13zFhGewB94nz8MP42I</latexit><latexit sha1_base64="tTaNSmwW1aQg+JWrCp9MAXl0phk=">AAAB6HicbVDJSgNBEK1xjXGLevTSGARPYUYEPQa8eEzALJAMoadTk7Tp6Rl6EcIQ8O7FgyJe/SRv/o2d5aCJDwoe71VRVS/KBNfG97+9tfWNza3twk5xd2//4LB0dNzUqVUMGywVqWpHVKPgEhuGG4HtTCFNIoGtaHQ79VuPqDRP5b0ZZxgmdCB5zBk1TqrbXqnsV/wZyCoJFqQMC9R6pa9uP2U2QWmYoFp3Aj8zYU6V4UzgpNi1GjPKRnSAHUclTVCH+ezQCTl3Sp/EqXIlDZmpvydymmg9TiLXmVAz1MveVPzP61gT34Q5l5k1KNl8UWwFMSmZfk36XCEzYuwIZYq7WwkbUkWZcdkUXQjB8surpHlZCfxKUL8qV+tP8zgKcApncAEBXEMV7qAGDWCA8Ayv8OY9eC/eu/cxb13zFhGewB94nz8MP42I</latexit>

⇡c
<latexit sha1_base64="EjATF5l7sVayTnKXAheK1oGllLs=">AAAB8HicbVDJSgNBEK2JW4xb1KOXxiB4CjMi6DHgxWMCZpFkCD2dnqRJb3T3iCEE/AcvHhTx6ud482/sLAdNfFDweK+KqnqJ5sy6MPwOcmvrG5tb+e3Czu7e/kHx8KhhVWYIrRPFlWkl2FLOJK075jhtaUOxSDhtJsObqd98oMYyJe/cSNNY4L5kKSPYeem+g7U26rFLusVSWA5nQKskWpASLFDtFr86PUUyQaUjHFvbjkLt4jE2jhFOJ4VOZqnGZIj7tO2pxILaeDw7eILOvNJDqTK+pEMz9ffEGAtrRyLxnQK7gV32puJ/Xjtz6XU8ZlJnjkoyX5RmHDmFpt+jHjOUOD7yBBPD/K2IDLDBxPmMCj6EaPnlVdK4KEdhOapdliq1p3kceTiBUziHCK6gArdQhToQEPAMr/AWmOAleA8+5q25YBHhMfxB8PkDNDiRGw==</latexit><latexit sha1_base64="EjATF5l7sVayTnKXAheK1oGllLs=">AAAB8HicbVDJSgNBEK2JW4xb1KOXxiB4CjMi6DHgxWMCZpFkCD2dnqRJb3T3iCEE/AcvHhTx6ud482/sLAdNfFDweK+KqnqJ5sy6MPwOcmvrG5tb+e3Czu7e/kHx8KhhVWYIrRPFlWkl2FLOJK075jhtaUOxSDhtJsObqd98oMYyJe/cSNNY4L5kKSPYeem+g7U26rFLusVSWA5nQKskWpASLFDtFr86PUUyQaUjHFvbjkLt4jE2jhFOJ4VOZqnGZIj7tO2pxILaeDw7eILOvNJDqTK+pEMz9ffEGAtrRyLxnQK7gV32puJ/Xjtz6XU8ZlJnjkoyX5RmHDmFpt+jHjOUOD7yBBPD/K2IDLDBxPmMCj6EaPnlVdK4KEdhOapdliq1p3kceTiBUziHCK6gArdQhToQEPAMr/AWmOAleA8+5q25YBHhMfxB8PkDNDiRGw==</latexit><latexit sha1_base64="EjATF5l7sVayTnKXAheK1oGllLs=">AAAB8HicbVDJSgNBEK2JW4xb1KOXxiB4CjMi6DHgxWMCZpFkCD2dnqRJb3T3iCEE/AcvHhTx6ud482/sLAdNfFDweK+KqnqJ5sy6MPwOcmvrG5tb+e3Czu7e/kHx8KhhVWYIrRPFlWkl2FLOJK075jhtaUOxSDhtJsObqd98oMYyJe/cSNNY4L5kKSPYeem+g7U26rFLusVSWA5nQKskWpASLFDtFr86PUUyQaUjHFvbjkLt4jE2jhFOJ4VOZqnGZIj7tO2pxILaeDw7eILOvNJDqTK+pEMz9ffEGAtrRyLxnQK7gV32puJ/Xjtz6XU8ZlJnjkoyX5RmHDmFpt+jHjOUOD7yBBPD/K2IDLDBxPmMCj6EaPnlVdK4KEdhOapdliq1p3kceTiBUziHCK6gArdQhToQEPAMr/AWmOAleA8+5q25YBHhMfxB8PkDNDiRGw==</latexit><latexit sha1_base64="EjATF5l7sVayTnKXAheK1oGllLs=">AAAB8HicbVDJSgNBEK2JW4xb1KOXxiB4CjMi6DHgxWMCZpFkCD2dnqRJb3T3iCEE/AcvHhTx6ud482/sLAdNfFDweK+KqnqJ5sy6MPwOcmvrG5tb+e3Czu7e/kHx8KhhVWYIrRPFlWkl2FLOJK075jhtaUOxSDhtJsObqd98oMYyJe/cSNNY4L5kKSPYeem+g7U26rFLusVSWA5nQKskWpASLFDtFr86PUUyQaUjHFvbjkLt4jE2jhFOJ4VOZqnGZIj7tO2pxILaeDw7eILOvNJDqTK+pEMz9ffEGAtrRyLxnQK7gV32puJ/Xjtz6XU8ZlJnjkoyX5RmHDmFpt+jHjOUOD7yBBPD/K2IDLDBxPmMCj6EaPnlVdK4KEdhOapdliq1p3kceTiBUziHCK6gArdQhToQEPAMr/AWmOAleA8+5q25YBHhMfxB8PkDNDiRGw==</latexit>

A $ Zn⇥m
q

<latexit sha1_base64="BnDKFlVtmLAzFGGd/iqcD2GBMMk=">AAACDXicbVA9SwNBEN2LXzF+RS1tFhPBKtyJoGXExjIB84G5eOxt9pIle3vn7pwQjgNrG/+KjYUitvZ2/hs3H4UmPhh4vDfDzDw/FlyDbX9buaXlldW1/HphY3Nre6e4u9fUUaIoa9BIRKrtE80El6wBHARrx4qR0Bes5Q8vx37rninNI3kNo5h1Q9KXPOCUgJG8YvkCu30G2nPL2A0JDHw/vcm8u9tUYhd4yDQOM69Ysiv2BHiRODNSQjPUvOKX24toEjIJVBCtO44dQzclCjgVLCu4iWYxoUPSZx1DJTF7uunkmwwfGaWHg0iZkoAn6u+JlIRaj0LfdI4P1vPeWPzP6yQQnHdTLuMEmKTTRUEiMER4HA3uccUoiJEhhCpubsV0QBShYAIsmBCc+ZcXSfOk4tgVp35aqtYfpnHk0QE6RMfIQWeoiq5QDTUQRY/oGb2iN+vJerHerY9pa86aRbiP/sD6/AHqK5vs</latexit><latexit sha1_base64="BnDKFlVtmLAzFGGd/iqcD2GBMMk=">AAACDXicbVA9SwNBEN2LXzF+RS1tFhPBKtyJoGXExjIB84G5eOxt9pIle3vn7pwQjgNrG/+KjYUitvZ2/hs3H4UmPhh4vDfDzDw/FlyDbX9buaXlldW1/HphY3Nre6e4u9fUUaIoa9BIRKrtE80El6wBHARrx4qR0Bes5Q8vx37rninNI3kNo5h1Q9KXPOCUgJG8YvkCu30G2nPL2A0JDHw/vcm8u9tUYhd4yDQOM69Ysiv2BHiRODNSQjPUvOKX24toEjIJVBCtO44dQzclCjgVLCu4iWYxoUPSZx1DJTF7uunkmwwfGaWHg0iZkoAn6u+JlIRaj0LfdI4P1vPeWPzP6yQQnHdTLuMEmKTTRUEiMER4HA3uccUoiJEhhCpubsV0QBShYAIsmBCc+ZcXSfOk4tgVp35aqtYfpnHk0QE6RMfIQWeoiq5QDTUQRY/oGb2iN+vJerHerY9pa86aRbiP/sD6/AHqK5vs</latexit><latexit sha1_base64="BnDKFlVtmLAzFGGd/iqcD2GBMMk=">AAACDXicbVA9SwNBEN2LXzF+RS1tFhPBKtyJoGXExjIB84G5eOxt9pIle3vn7pwQjgNrG/+KjYUitvZ2/hs3H4UmPhh4vDfDzDw/FlyDbX9buaXlldW1/HphY3Nre6e4u9fUUaIoa9BIRKrtE80El6wBHARrx4qR0Bes5Q8vx37rninNI3kNo5h1Q9KXPOCUgJG8YvkCu30G2nPL2A0JDHw/vcm8u9tUYhd4yDQOM69Ysiv2BHiRODNSQjPUvOKX24toEjIJVBCtO44dQzclCjgVLCu4iWYxoUPSZx1DJTF7uunkmwwfGaWHg0iZkoAn6u+JlIRaj0LfdI4P1vPeWPzP6yQQnHdTLuMEmKTTRUEiMER4HA3uccUoiJEhhCpubsV0QBShYAIsmBCc+ZcXSfOk4tgVp35aqtYfpnHk0QE6RMfIQWeoiq5QDTUQRY/oGb2iN+vJerHerY9pa86aRbiP/sD6/AHqK5vs</latexit><latexit sha1_base64="BnDKFlVtmLAzFGGd/iqcD2GBMMk=">AAACDXicbVA9SwNBEN2LXzF+RS1tFhPBKtyJoGXExjIB84G5eOxt9pIle3vn7pwQjgNrG/+KjYUitvZ2/hs3H4UmPhh4vDfDzDw/FlyDbX9buaXlldW1/HphY3Nre6e4u9fUUaIoa9BIRKrtE80El6wBHARrx4qR0Bes5Q8vx37rninNI3kNo5h1Q9KXPOCUgJG8YvkCu30G2nPL2A0JDHw/vcm8u9tUYhd4yDQOM69Ysiv2BHiRODNSQjPUvOKX24toEjIJVBCtO44dQzclCjgVLCu4iWYxoUPSZx1DJTF7uunkmwwfGaWHg0iZkoAn6u+JlIRaj0LfdI4P1vPeWPzP6yQQnHdTLuMEmKTTRUEiMER4HA3uccUoiJEhhCpubsV0QBShYAIsmBCc+ZcXSfOk4tgVp35aqtYfpnHk0QE6RMfIQWeoiq5QDTUQRY/oGb2iN+vJerHerY9pa86aRbiP/sD6/AHqK5vs</latexit>

where

s $ Zn
q

<latexit sha1_base64="Ej5mKVB8OrZmdCVCjQB6lt12HtA=">AAACBHicbVBNS8NAEN34WetX1GMvi1XwVBIR9Fjw4rEF+4FNDZvttF262cTdjVBCQC/+FS8eFPHqj/Dmv3HT9qCtDwYe780wMy+IOVPacb6tpeWV1bX1wkZxc2t7Z9fe22+qKJEUGjTikWwHRAFnAhqaaQ7tWAIJAw6tYHSZ+617kIpF4lqPY+iGZCBYn1GijeTbJYW9AWjle0fYC4keBkF6k/l3t6nIfLvsVJwJ8CJxZ6SMZqj59pfXi2gSgtCUE6U6rhPrbkqkZpRDVvQSBTGhIzKAjqGChKC66eSJDB8bpYf7kTQlNJ6ovydSEio1DgPTmd+p5r1c/M/rJLp/0U2ZiBMNgk4X9ROOdYTzRHCPSaCajw0hVDJzK6ZDIgnVJreiCcGdf3mRNE8rrlNx62flav1hGkcBldAhOkEuOkdVdIVqqIEoekTP6BW9WU/Wi/VufUxbl6xZhAfoD6zPH7g7mJk=</latexit><latexit sha1_base64="Ej5mKVB8OrZmdCVCjQB6lt12HtA=">AAACBHicbVBNS8NAEN34WetX1GMvi1XwVBIR9Fjw4rEF+4FNDZvttF262cTdjVBCQC/+FS8eFPHqj/Dmv3HT9qCtDwYe780wMy+IOVPacb6tpeWV1bX1wkZxc2t7Z9fe22+qKJEUGjTikWwHRAFnAhqaaQ7tWAIJAw6tYHSZ+617kIpF4lqPY+iGZCBYn1GijeTbJYW9AWjle0fYC4keBkF6k/l3t6nIfLvsVJwJ8CJxZ6SMZqj59pfXi2gSgtCUE6U6rhPrbkqkZpRDVvQSBTGhIzKAjqGChKC66eSJDB8bpYf7kTQlNJ6ovydSEio1DgPTmd+p5r1c/M/rJLp/0U2ZiBMNgk4X9ROOdYTzRHCPSaCajw0hVDJzK6ZDIgnVJreiCcGdf3mRNE8rrlNx62flav1hGkcBldAhOkEuOkdVdIVqqIEoekTP6BW9WU/Wi/VufUxbl6xZhAfoD6zPH7g7mJk=</latexit><latexit sha1_base64="Ej5mKVB8OrZmdCVCjQB6lt12HtA=">AAACBHicbVBNS8NAEN34WetX1GMvi1XwVBIR9Fjw4rEF+4FNDZvttF262cTdjVBCQC/+FS8eFPHqj/Dmv3HT9qCtDwYe780wMy+IOVPacb6tpeWV1bX1wkZxc2t7Z9fe22+qKJEUGjTikWwHRAFnAhqaaQ7tWAIJAw6tYHSZ+617kIpF4lqPY+iGZCBYn1GijeTbJYW9AWjle0fYC4keBkF6k/l3t6nIfLvsVJwJ8CJxZ6SMZqj59pfXi2gSgtCUE6U6rhPrbkqkZpRDVvQSBTGhIzKAjqGChKC66eSJDB8bpYf7kTQlNJ6ovydSEio1DgPTmd+p5r1c/M/rJLp/0U2ZiBMNgk4X9ROOdYTzRHCPSaCajw0hVDJzK6ZDIgnVJreiCcGdf3mRNE8rrlNx62flav1hGkcBldAhOkEuOkdVdIVqqIEoekTP6BW9WU/Wi/VufUxbl6xZhAfoD6zPH7g7mJk=</latexit><latexit sha1_base64="Ej5mKVB8OrZmdCVCjQB6lt12HtA=">AAACBHicbVBNS8NAEN34WetX1GMvi1XwVBIR9Fjw4rEF+4FNDZvttF262cTdjVBCQC/+FS8eFPHqj/Dmv3HT9qCtDwYe780wMy+IOVPacb6tpeWV1bX1wkZxc2t7Z9fe22+qKJEUGjTikWwHRAFnAhqaaQ7tWAIJAw6tYHSZ+617kIpF4lqPY+iGZCBYn1GijeTbJYW9AWjle0fYC4keBkF6k/l3t6nIfLvsVJwJ8CJxZ6SMZqj59pfXi2gSgtCUE6U6rhPrbkqkZpRDVvQSBTGhIzKAjqGChKC66eSJDB8bpYf7kTQlNJ6ovydSEio1DgPTmd+p5r1c/M/rJLp/0U2ZiBMNgk4X9ROOdYTzRHCPSaCajw0hVDJzK6ZDIgnVJreiCcGdf3mRNE8rrlNx62flav1hGkcBldAhOkEuOkdVdIVqqIEoekTP6BW9WU/Wi/VufUxbl6xZhAfoD6zPH7g7mJk=</latexit>

u $ Zm
q

<latexit sha1_base64="/j6Ai8bEbXj73KD05xE+1K5QNQA=">AAACBHicbVDLSsNAFJ34rPUVddnNYBVclUQEXRbcuGzBPrCJYTKdtENnJnFmIpQQ0I2/4saFIm79CHf+jZO2C209cOFwzr3ce0+YMKq043xbS8srq2vrpY3y5tb2zq69t99WcSoxaeGYxbIbIkUYFaSlqWakm0iCeMhIJxxdFn7nnkhFY3GtxwnxORoIGlGMtJECu5JCb0C0Crwj6HGkh2GY3eTB3W3G88CuOjVnArhI3Bmpghkagf3l9WOcciI0Zkipnusk2s+Q1BQzkpe9VJEE4REakJ6hAnGi/GzyRA6PjdKHUSxNCQ0n6u+JDHGlxjw0ncWdat4rxP+8XqqjCz+jIkk1EXi6KEoZ1DEsEoF9KgnWbGwIwpKaWyEeIomwNrmVTQju/MuLpH1ac52a2zyr1psP0zhKoAIOwQlwwTmogyvQAC2AwSN4Bq/gzXqyXqx362PaumTNIjwAf2B9/gC58pia</latexit><latexit sha1_base64="/j6Ai8bEbXj73KD05xE+1K5QNQA=">AAACBHicbVDLSsNAFJ34rPUVddnNYBVclUQEXRbcuGzBPrCJYTKdtENnJnFmIpQQ0I2/4saFIm79CHf+jZO2C209cOFwzr3ce0+YMKq043xbS8srq2vrpY3y5tb2zq69t99WcSoxaeGYxbIbIkUYFaSlqWakm0iCeMhIJxxdFn7nnkhFY3GtxwnxORoIGlGMtJECu5JCb0C0Crwj6HGkh2GY3eTB3W3G88CuOjVnArhI3Bmpghkagf3l9WOcciI0Zkipnusk2s+Q1BQzkpe9VJEE4REakJ6hAnGi/GzyRA6PjdKHUSxNCQ0n6u+JDHGlxjw0ncWdat4rxP+8XqqjCz+jIkk1EXi6KEoZ1DEsEoF9KgnWbGwIwpKaWyEeIomwNrmVTQju/MuLpH1ac52a2zyr1psP0zhKoAIOwQlwwTmogyvQAC2AwSN4Bq/gzXqyXqx362PaumTNIjwAf2B9/gC58pia</latexit><latexit sha1_base64="/j6Ai8bEbXj73KD05xE+1K5QNQA=">AAACBHicbVDLSsNAFJ34rPUVddnNYBVclUQEXRbcuGzBPrCJYTKdtENnJnFmIpQQ0I2/4saFIm79CHf+jZO2C209cOFwzr3ce0+YMKq043xbS8srq2vrpY3y5tb2zq69t99WcSoxaeGYxbIbIkUYFaSlqWakm0iCeMhIJxxdFn7nnkhFY3GtxwnxORoIGlGMtJECu5JCb0C0Crwj6HGkh2GY3eTB3W3G88CuOjVnArhI3Bmpghkagf3l9WOcciI0Zkipnusk2s+Q1BQzkpe9VJEE4REakJ6hAnGi/GzyRA6PjdKHUSxNCQ0n6u+JDHGlxjw0ncWdat4rxP+8XqqjCz+jIkk1EXi6KEoZ1DEsEoF9KgnWbGwIwpKaWyEeIomwNrmVTQju/MuLpH1ac52a2zyr1psP0zhKoAIOwQlwwTmogyvQAC2AwSN4Bq/gzXqyXqx362PaumTNIjwAf2B9/gC58pia</latexit><latexit sha1_base64="/j6Ai8bEbXj73KD05xE+1K5QNQA=">AAACBHicbVDLSsNAFJ34rPUVddnNYBVclUQEXRbcuGzBPrCJYTKdtENnJnFmIpQQ0I2/4saFIm79CHf+jZO2C209cOFwzr3ce0+YMKq043xbS8srq2vrpY3y5tb2zq69t99WcSoxaeGYxbIbIkUYFaSlqWakm0iCeMhIJxxdFn7nnkhFY3GtxwnxORoIGlGMtJECu5JCb0C0Crwj6HGkh2GY3eTB3W3G88CuOjVnArhI3Bmpghkagf3l9WOcciI0Zkipnusk2s+Q1BQzkpe9VJEE4REakJ6hAnGi/GzyRA6PjdKHUSxNCQ0n6u+JDHGlxjw0ncWdat4rxP+8XqqjCz+jIkk1EXi6KEoZ1DEsEoF9KgnWbGwIwpKaWyEeIomwNrmVTQju/MuLpH1ac52a2zyr1psP0zhKoAIOwQlwwTmogyvQAC2AwSN4Bq/gzXqyXqx362PaumTNIjwAf2B9/gC58pia</latexit>

e $ �
<latexit sha1_base64="9UbkAQOKeTOZOZCRsUtkVC+wD+Q=">AAAB+HicbZBLSwMxFIUz9VXro6Mu3QSr4KrMiKDLghuXLdhW6AxDJr3ThmYeJHeEOhT8H25cKOLWn+LOf2P6WGjrgcDHOTfk5oSZFBod59sqra1vbG6Vtys7u3v7VfvgsKPTXHFo81Sm6j5kGqRIoI0CJdxnClgcSuiGo5tp3n0ApUWa3OE4Az9mg0REgjM0VmBXgXoDQB14p9TjQxHYNafuzERXwV1AjSzUDOwvr5/yPIYEuWRa91wnQ79gCgWXMKl4uYaM8REbQM9gwmLQfjFbfELPjNOnUarMSZDO3N83ChZrPY5DMxkzHOrlbGr+l/VyjK79QiRZjpDw+UNRLimmdNoC7QsFHOXYAONKmF0pHzLFOJquKqYEd/nLq9C5qLtO3W1d1hqtp3kdZXJMTsg5cckVaZBb0iRtwklOnskrebMerRfr3fqYj5asRYVH5I+szx/FGZLz</latexit><latexit sha1_base64="9UbkAQOKeTOZOZCRsUtkVC+wD+Q=">AAAB+HicbZBLSwMxFIUz9VXro6Mu3QSr4KrMiKDLghuXLdhW6AxDJr3ThmYeJHeEOhT8H25cKOLWn+LOf2P6WGjrgcDHOTfk5oSZFBod59sqra1vbG6Vtys7u3v7VfvgsKPTXHFo81Sm6j5kGqRIoI0CJdxnClgcSuiGo5tp3n0ApUWa3OE4Az9mg0REgjM0VmBXgXoDQB14p9TjQxHYNafuzERXwV1AjSzUDOwvr5/yPIYEuWRa91wnQ79gCgWXMKl4uYaM8REbQM9gwmLQfjFbfELPjNOnUarMSZDO3N83ChZrPY5DMxkzHOrlbGr+l/VyjK79QiRZjpDw+UNRLimmdNoC7QsFHOXYAONKmF0pHzLFOJquKqYEd/nLq9C5qLtO3W1d1hqtp3kdZXJMTsg5cckVaZBb0iRtwklOnskrebMerRfr3fqYj5asRYVH5I+szx/FGZLz</latexit><latexit sha1_base64="9UbkAQOKeTOZOZCRsUtkVC+wD+Q=">AAAB+HicbZBLSwMxFIUz9VXro6Mu3QSr4KrMiKDLghuXLdhW6AxDJr3ThmYeJHeEOhT8H25cKOLWn+LOf2P6WGjrgcDHOTfk5oSZFBod59sqra1vbG6Vtys7u3v7VfvgsKPTXHFo81Sm6j5kGqRIoI0CJdxnClgcSuiGo5tp3n0ApUWa3OE4Az9mg0REgjM0VmBXgXoDQB14p9TjQxHYNafuzERXwV1AjSzUDOwvr5/yPIYEuWRa91wnQ79gCgWXMKl4uYaM8REbQM9gwmLQfjFbfELPjNOnUarMSZDO3N83ChZrPY5DMxkzHOrlbGr+l/VyjK79QiRZjpDw+UNRLimmdNoC7QsFHOXYAONKmF0pHzLFOJquKqYEd/nLq9C5qLtO3W1d1hqtp3kdZXJMTsg5cckVaZBb0iRtwklOnskrebMerRfr3fqYj5asRYVH5I+szx/FGZLz</latexit><latexit sha1_base64="9UbkAQOKeTOZOZCRsUtkVC+wD+Q=">AAAB+HicbZBLSwMxFIUz9VXro6Mu3QSr4KrMiKDLghuXLdhW6AxDJr3ThmYeJHeEOhT8H25cKOLWn+LOf2P6WGjrgcDHOTfk5oSZFBod59sqra1vbG6Vtys7u3v7VfvgsKPTXHFo81Sm6j5kGqRIoI0CJdxnClgcSuiGo5tp3n0ApUWa3OE4Az9mg0REgjM0VmBXgXoDQB14p9TjQxHYNafuzERXwV1AjSzUDOwvr5/yPIYEuWRa91wnQ79gCgWXMKl4uYaM8REbQM9gwmLQfjFbfELPjNOnUarMSZDO3N83ChZrPY5DMxkzHOrlbGr+l/VyjK79QiRZjpDw+UNRLimmdNoC7QsFHOXYAONKmF0pHzLFOJquKqYEd/nLq9C5qLtO3W1d1hqtp3kdZXJMTsg5cckVaZBb0iRtwklOnskrebMerRfr3fqYj5asRYVH5I+szx/FGZLz</latexit>

𝜒 is B-bounded



Primal Regev Encryption, GPV08 version

pk sk

a0 = sA+ e
<latexit sha1_base64="5Roo5Bo+Q0VDyIzocK+hyNhRQnA=">AAAB83icbZBLSwMxFIXv1Fetr6pLN8EiCkKZEUE3QsWNyxbsA9qhZNI7bWgmMyQZoQwFf4UbF4q49c+489+YPhbaeiDwcc4NuTlBIrg2rvvt5FZW19Y38puFre2d3b3i/kFDx6liWGexiFUroBoFl1g33AhsJQppFAhsBsO7Sd58RKV5LB/MKEE/on3JQ86osVaHnpIbosktOSfYLZbcsjsVWQZvDiWYq9otfnV6MUsjlIYJqnXbcxPjZ1QZzgSOC51UY0LZkPaxbVHSCLWfTXcekxPr9EgYK3ukIVP3942MRlqPosBORtQM9GI2Mf/L2qkJr/2MyyQ1KNnsoTAVxMRkUgDpcYXMiJEFyhS3uxI2oIoyY2sq2BK8xS8vQ+Oi7Lllr3ZZqtSeZnXk4QiO4Qw8uIIK3EMV6sAggWd4hTcndV6cd+djNppz5hUewh85nz8IWZAq</latexit><latexit sha1_base64="5Roo5Bo+Q0VDyIzocK+hyNhRQnA=">AAAB83icbZBLSwMxFIXv1Fetr6pLN8EiCkKZEUE3QsWNyxbsA9qhZNI7bWgmMyQZoQwFf4UbF4q49c+489+YPhbaeiDwcc4NuTlBIrg2rvvt5FZW19Y38puFre2d3b3i/kFDx6liWGexiFUroBoFl1g33AhsJQppFAhsBsO7Sd58RKV5LB/MKEE/on3JQ86osVaHnpIbosktOSfYLZbcsjsVWQZvDiWYq9otfnV6MUsjlIYJqnXbcxPjZ1QZzgSOC51UY0LZkPaxbVHSCLWfTXcekxPr9EgYK3ukIVP3942MRlqPosBORtQM9GI2Mf/L2qkJr/2MyyQ1KNnsoTAVxMRkUgDpcYXMiJEFyhS3uxI2oIoyY2sq2BK8xS8vQ+Oi7Lllr3ZZqtSeZnXk4QiO4Qw8uIIK3EMV6sAggWd4hTcndV6cd+djNppz5hUewh85nz8IWZAq</latexit><latexit sha1_base64="5Roo5Bo+Q0VDyIzocK+hyNhRQnA=">AAAB83icbZBLSwMxFIXv1Fetr6pLN8EiCkKZEUE3QsWNyxbsA9qhZNI7bWgmMyQZoQwFf4UbF4q49c+489+YPhbaeiDwcc4NuTlBIrg2rvvt5FZW19Y38puFre2d3b3i/kFDx6liWGexiFUroBoFl1g33AhsJQppFAhsBsO7Sd58RKV5LB/MKEE/on3JQ86osVaHnpIbosktOSfYLZbcsjsVWQZvDiWYq9otfnV6MUsjlIYJqnXbcxPjZ1QZzgSOC51UY0LZkPaxbVHSCLWfTXcekxPr9EgYK3ukIVP3942MRlqPosBORtQM9GI2Mf/L2qkJr/2MyyQ1KNnsoTAVxMRkUgDpcYXMiJEFyhS3uxI2oIoyY2sq2BK8xS8vQ+Oi7Lllr3ZZqtSeZnXk4QiO4Qw8uIIK3EMV6sAggWd4hTcndV6cd+djNppz5hUewh85nz8IWZAq</latexit><latexit sha1_base64="5Roo5Bo+Q0VDyIzocK+hyNhRQnA=">AAAB83icbZBLSwMxFIXv1Fetr6pLN8EiCkKZEUE3QsWNyxbsA9qhZNI7bWgmMyQZoQwFf4UbF4q49c+489+YPhbaeiDwcc4NuTlBIrg2rvvt5FZW19Y38puFre2d3b3i/kFDx6liWGexiFUroBoFl1g33AhsJQppFAhsBsO7Sd58RKV5LB/MKEE/on3JQ86osVaHnpIbosktOSfYLZbcsjsVWQZvDiWYq9otfnV6MUsjlIYJqnXbcxPjZ1QZzgSOC51UY0LZkPaxbVHSCLWfTXcekxPr9EgYK3ukIVP3942MRlqPosBORtQM9GI2Mf/L2qkJr/2MyyQ1KNnsoTAVxMRkUgDpcYXMiJEFyhS3uxI2oIoyY2sq2BK8xS8vQ+Oi7Lllr3ZZqtSeZnXk4QiO4Qw8uIIK3EMV6sAggWd4hTcndV6cd+djNppz5hUewh85nz8IWZAq</latexit>

A0
<latexit sha1_base64="gEsyIKPC2P/qbgdxcMCwbUw/xrc=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPoKexKQI8RLx4TMQ9IljA76U2GzM4uM7NCWAJ+gBcPinj1j7z5N04eB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791iMqzWP5YMYJ+hEdSB5yRo2V7m/Oe8WSW3ZnIKvEW5ASLFDrFb+6/ZilEUrDBNW647mJ8TOqDGcCJ4VuqjGhbEQH2LFU0gi1n80unZAzq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73sTcX/vE5qwms/4zJJDUo2XxSmgpiYTN8mfa6QGTG2hDLF7a2EDamizNhwCjYEb/nlVdK8LHtu2atXStX60zyOPJzAKVyAB1dQhTuoQQMYhPAMr/DmjJwX5935mLfmnEWEx/AHzucPHbCNhQ==</latexit><latexit sha1_base64="gEsyIKPC2P/qbgdxcMCwbUw/xrc=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPoKexKQI8RLx4TMQ9IljA76U2GzM4uM7NCWAJ+gBcPinj1j7z5N04eB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791iMqzWP5YMYJ+hEdSB5yRo2V7m/Oe8WSW3ZnIKvEW5ASLFDrFb+6/ZilEUrDBNW647mJ8TOqDGcCJ4VuqjGhbEQH2LFU0gi1n80unZAzq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73sTcX/vE5qwms/4zJJDUo2XxSmgpiYTN8mfa6QGTG2hDLF7a2EDamizNhwCjYEb/nlVdK8LHtu2atXStX60zyOPJzAKVyAB1dQhTuoQQMYhPAMr/DmjJwX5935mLfmnEWEx/AHzucPHbCNhQ==</latexit><latexit sha1_base64="gEsyIKPC2P/qbgdxcMCwbUw/xrc=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPoKexKQI8RLx4TMQ9IljA76U2GzM4uM7NCWAJ+gBcPinj1j7z5N04eB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791iMqzWP5YMYJ+hEdSB5yRo2V7m/Oe8WSW3ZnIKvEW5ASLFDrFb+6/ZilEUrDBNW647mJ8TOqDGcCJ4VuqjGhbEQH2LFU0gi1n80unZAzq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73sTcX/vE5qwms/4zJJDUo2XxSmgpiYTN8mfa6QGTG2hDLF7a2EDamizNhwCjYEb/nlVdK8LHtu2atXStX60zyOPJzAKVyAB1dQhTuoQQMYhPAMr/DmjJwX5935mLfmnEWEx/AHzucPHbCNhQ==</latexit><latexit sha1_base64="gEsyIKPC2P/qbgdxcMCwbUw/xrc=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPoKexKQI8RLx4TMQ9IljA76U2GzM4uM7NCWAJ+gBcPinj1j7z5N04eB00saCiquunuChLBtXHdbye3tr6xuZXfLuzs7u0fFA+PmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791iMqzWP5YMYJ+hEdSB5yRo2V7m/Oe8WSW3ZnIKvEW5ASLFDrFb+6/ZilEUrDBNW647mJ8TOqDGcCJ4VuqjGhbEQH2LFU0gi1n80unZAzq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73sTcX/vE5qwms/4zJJDUo2XxSmgpiYTN8mfa6QGTG2hDLF7a2EDamizNhwCjYEb/nlVdK8LHtu2atXStX60zyOPJzAKVyAB1dQhTuoQQMYhPAMr/DmjJwX5935mLfmnEWEx/AHzucPHbCNhQ==</latexit>

A =
<latexit sha1_base64="q8ItCvTnGMvnXvrmEaRbSqBxsqU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEC9CxIvHBM0DkiXMTmaTIbOzy0yvEJaAP+DFgyJe/SJv/o2Tx0ETCxqKqm66u4JECoOu++3k1tY3Nrfy24Wd3b39g+LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd+q1Hro2I1QOOE+5HdKBEKBhFK93fkOteseSW3RnIKvEWpAQL1HrFr24/ZmnEFTJJjel4boJ+RjUKJvmk0E0NTygb0QHvWKpoxI2fzU6dkDOr9EkYa1sKyUz9PZHRyJhxFNjOiOLQLHtT8T+vk2J45WdCJSlyxeaLwlQSjMn0b9IXmjOUY0so08LeStiQasrQplOwIXjLL6+S5kXZc8te/bJUrT/N48jDCZzCOXhQgSrcQQ0awGAAz/AKb450Xpx352PemnMWER7DHzifP5TPjcU=</latexit><latexit sha1_base64="q8ItCvTnGMvnXvrmEaRbSqBxsqU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEC9CxIvHBM0DkiXMTmaTIbOzy0yvEJaAP+DFgyJe/SJv/o2Tx0ETCxqKqm66u4JECoOu++3k1tY3Nrfy24Wd3b39g+LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd+q1Hro2I1QOOE+5HdKBEKBhFK93fkOteseSW3RnIKvEWpAQL1HrFr24/ZmnEFTJJjel4boJ+RjUKJvmk0E0NTygb0QHvWKpoxI2fzU6dkDOr9EkYa1sKyUz9PZHRyJhxFNjOiOLQLHtT8T+vk2J45WdCJSlyxeaLwlQSjMn0b9IXmjOUY0so08LeStiQasrQplOwIXjLL6+S5kXZc8te/bJUrT/N48jDCZzCOXhQgSrcQQ0awGAAz/AKb450Xpx352PemnMWER7DHzifP5TPjcU=</latexit><latexit sha1_base64="q8ItCvTnGMvnXvrmEaRbSqBxsqU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEC9CxIvHBM0DkiXMTmaTIbOzy0yvEJaAP+DFgyJe/SJv/o2Tx0ETCxqKqm66u4JECoOu++3k1tY3Nrfy24Wd3b39g+LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd+q1Hro2I1QOOE+5HdKBEKBhFK93fkOteseSW3RnIKvEWpAQL1HrFr24/ZmnEFTJJjel4boJ+RjUKJvmk0E0NTygb0QHvWKpoxI2fzU6dkDOr9EkYa1sKyUz9PZHRyJhxFNjOiOLQLHtT8T+vk2J45WdCJSlyxeaLwlQSjMn0b9IXmjOUY0so08LeStiQasrQplOwIXjLL6+S5kXZc8te/bJUrT/N48jDCZzCOXhQgSrcQQ0awGAAz/AKb450Xpx352PemnMWER7DHzifP5TPjcU=</latexit><latexit sha1_base64="q8ItCvTnGMvnXvrmEaRbSqBxsqU=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEC9CxIvHBM0DkiXMTmaTIbOzy0yvEJaAP+DFgyJe/SJv/o2Tx0ETCxqKqm66u4JECoOu++3k1tY3Nrfy24Wd3b39g+LhUdPEqWa8wWIZ63ZADZdC8QYKlLydaE6jQPJWMLqd+q1Hro2I1QOOE+5HdKBEKBhFK93fkOteseSW3RnIKvEWpAQL1HrFr24/ZmnEFTJJjel4boJ+RjUKJvmk0E0NTygb0QHvWKpoxI2fzU6dkDOr9EkYa1sKyUz9PZHRyJhxFNjOiOLQLHtT8T+vk2J45WdCJSlyxeaLwlQSjMn0b9IXmjOUY0so08LeStiQasrQplOwIXjLL6+S5kXZc8te/bJUrT/N48jDCZzCOXhQgSrcQQ0awGAAz/AKb450Xpx352PemnMWER7DHzifP5TPjcU=</latexit>

Enc A
<latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit>

x
<latexit sha1_base64="8dLHuk97llJTKlqUZpkUi91XTMg=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgY5mA+YDkCHubuWTN3t6xuyeGI2BvY6GIrT/Jzn/jXpJCEx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4JvfbD6g0j+WdmSToR3QoecgZNVZqPPbLFbfqzkBWibcgFVig3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHTolZ1YZkDBWtqQhM/X3REYjrSdRYDsjakZ62cvF/7xuasJrP+MySQ1KNl8UpoKYmORfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVQ9t+o1Liu1xtM8jiKcwCmcgwdXUINbqEMTGCA8wyu8OffOi/PufMxbC84iwmP4A+fzBxDLjYs=</latexit><latexit sha1_base64="8dLHuk97llJTKlqUZpkUi91XTMg=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgY5mA+YDkCHubuWTN3t6xuyeGI2BvY6GIrT/Jzn/jXpJCEx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4JvfbD6g0j+WdmSToR3QoecgZNVZqPPbLFbfqzkBWibcgFVig3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHTolZ1YZkDBWtqQhM/X3REYjrSdRYDsjakZ62cvF/7xuasJrP+MySQ1KNl8UpoKYmORfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVQ9t+o1Liu1xtM8jiKcwCmcgwdXUINbqEMTGCA8wyu8OffOi/PufMxbC84iwmP4A+fzBxDLjYs=</latexit><latexit sha1_base64="8dLHuk97llJTKlqUZpkUi91XTMg=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgY5mA+YDkCHubuWTN3t6xuyeGI2BvY6GIrT/Jzn/jXpJCEx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4JvfbD6g0j+WdmSToR3QoecgZNVZqPPbLFbfqzkBWibcgFVig3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHTolZ1YZkDBWtqQhM/X3REYjrSdRYDsjakZ62cvF/7xuasJrP+MySQ1KNl8UpoKYmORfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVQ9t+o1Liu1xtM8jiKcwCmcgwdXUINbqEMTGCA8wyu8OffOi/PufMxbC84iwmP4A+fzBxDLjYs=</latexit><latexit sha1_base64="8dLHuk97llJTKlqUZpkUi91XTMg=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJgY5mA+YDkCHubuWTN3t6xuyeGI2BvY6GIrT/Jzn/jXpJCEx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4JvfbD6g0j+WdmSToR3QoecgZNVZqPPbLFbfqzkBWibcgFVig3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHTolZ1YZkDBWtqQhM/X3REYjrSdRYDsjakZ62cvF/7xuasJrP+MySQ1KNl8UpoKYmORfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVQ9t+o1Liu1xtM8jiKcwCmcgwdXUINbqEMTGCA8wyu8OffOi/PufMxbC84iwmP4A+fzBxDLjYs=</latexit>c 

<latexit sha1_base64="vbqs2WdNvn6sjCmw/bxVG9U73RM=">AAAB7nicbVDJSgNBEK2JW4xb1KOXxiB4CjMi6DHgxWMCZoFkCD2dmqRJz0J3jRCGgL/gxYMiXv0eb/6NneWgiQ8KHu9VUVUvSJU05LrfTmFjc2t7p7hb2ts/ODwqH5+0TJJpgU2RqER3Am5QyRibJElhJ9XIo0BhOxjfzfz2I2ojk/iBJin6ER/GMpSCk5XagvWGSKZfrrhVdw62TrwlqcAS9X75qzdIRBZhTEJxY7qem5Kfc01SKJyWepnBlIsxH2LX0phHaPx8fu6UXVhlwMJE24qJzdXfEzmPjJlEge2MOI3MqjcT//O6GYW3fi7jNCOMxWJRmClGCZv9zgZSoyA1sYQLLe2tTIy45oJsQiUbgrf68jppXVU9t+o1riu1xtMijiKcwTlcggc3UIN7qEMTBIzhGV7hzUmdF+fd+Vi0FpxlhKfwB87nDyS6j+E=</latexit><latexit sha1_base64="vbqs2WdNvn6sjCmw/bxVG9U73RM=">AAAB7nicbVDJSgNBEK2JW4xb1KOXxiB4CjMi6DHgxWMCZoFkCD2dmqRJz0J3jRCGgL/gxYMiXv0eb/6NneWgiQ8KHu9VUVUvSJU05LrfTmFjc2t7p7hb2ts/ODwqH5+0TJJpgU2RqER3Am5QyRibJElhJ9XIo0BhOxjfzfz2I2ojk/iBJin6ER/GMpSCk5XagvWGSKZfrrhVdw62TrwlqcAS9X75qzdIRBZhTEJxY7qem5Kfc01SKJyWepnBlIsxH2LX0phHaPx8fu6UXVhlwMJE24qJzdXfEzmPjJlEge2MOI3MqjcT//O6GYW3fi7jNCOMxWJRmClGCZv9zgZSoyA1sYQLLe2tTIy45oJsQiUbgrf68jppXVU9t+o1riu1xtMijiKcwTlcggc3UIN7qEMTBIzhGV7hzUmdF+fd+Vi0FpxlhKfwB87nDyS6j+E=</latexit><latexit sha1_base64="vbqs2WdNvn6sjCmw/bxVG9U73RM=">AAAB7nicbVDJSgNBEK2JW4xb1KOXxiB4CjMi6DHgxWMCZoFkCD2dmqRJz0J3jRCGgL/gxYMiXv0eb/6NneWgiQ8KHu9VUVUvSJU05LrfTmFjc2t7p7hb2ts/ODwqH5+0TJJpgU2RqER3Am5QyRibJElhJ9XIo0BhOxjfzfz2I2ojk/iBJin6ER/GMpSCk5XagvWGSKZfrrhVdw62TrwlqcAS9X75qzdIRBZhTEJxY7qem5Kfc01SKJyWepnBlIsxH2LX0phHaPx8fu6UXVhlwMJE24qJzdXfEzmPjJlEge2MOI3MqjcT//O6GYW3fi7jNCOMxWJRmClGCZv9zgZSoyA1sYQLLe2tTIy45oJsQiUbgrf68jppXVU9t+o1riu1xtMijiKcwTlcggc3UIN7qEMTBIzhGV7hzUmdF+fd+Vi0FpxlhKfwB87nDyS6j+E=</latexit><latexit sha1_base64="vbqs2WdNvn6sjCmw/bxVG9U73RM=">AAAB7nicbVDJSgNBEK2JW4xb1KOXxiB4CjMi6DHgxWMCZoFkCD2dmqRJz0J3jRCGgL/gxYMiXv0eb/6NneWgiQ8KHu9VUVUvSJU05LrfTmFjc2t7p7hb2ts/ODwqH5+0TJJpgU2RqER3Am5QyRibJElhJ9XIo0BhOxjfzfz2I2ojk/iBJin6ER/GMpSCk5XagvWGSKZfrrhVdw62TrwlqcAS9X75qzdIRBZhTEJxY7qem5Kfc01SKJyWepnBlIsxH2LX0phHaPx8fu6UXVhlwMJE24qJzdXfEzmPjJlEge2MOI3MqjcT//O6GYW3fi7jNCOMxWJRmClGCZv9zgZSoyA1sYQLLe2tTIy45oJsQiUbgrf68jppXVU9t+o1riu1xtMijiKcwTlcggc3UIN7qEMTBIzhGV7hzUmdF+fd+Vi0FpxlhKfwB87nDyS6j+E=</latexit>

+
<latexit sha1_base64="Ol2OlQIoChLNS3Xl+RATBCHMy/Q=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh4LXjw2YD+gDWWznbRrN5uwuxFKKHj34kERr/4kb/4btx8HbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRUyeZYthgiUhUO6QaBZfYMNwIbKcKaRwKbIWj26nfekSleSLvzTjFIKYDySPOqLGSf9ErV9yqOwNZJd6CVGCBeq/81e0nLItRGiao1h3PTU2QU2U4EzgpdTONKWUjOsCOpZLGqIN8duiEnFmlT6JE2ZKGzNTfEzmNtR7Hoe2MqRnqZW8q/ud1MhPdBDmXaWZQsvmiKBPEJGT6NelzhcyIsSWUKW5vJWxIFWXGZlOyIXjLL6+S5mXVc6uef1Wp+U/zOIpwAqdwDh5cQw3uoA4NYIDwDK/w5jw4L8678zFvLTiLCI/hD5zPH5wIjT4=</latexit><latexit sha1_base64="Ol2OlQIoChLNS3Xl+RATBCHMy/Q=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh4LXjw2YD+gDWWznbRrN5uwuxFKKHj34kERr/4kb/4btx8HbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRUyeZYthgiUhUO6QaBZfYMNwIbKcKaRwKbIWj26nfekSleSLvzTjFIKYDySPOqLGSf9ErV9yqOwNZJd6CVGCBeq/81e0nLItRGiao1h3PTU2QU2U4EzgpdTONKWUjOsCOpZLGqIN8duiEnFmlT6JE2ZKGzNTfEzmNtR7Hoe2MqRnqZW8q/ud1MhPdBDmXaWZQsvmiKBPEJGT6NelzhcyIsSWUKW5vJWxIFWXGZlOyIXjLL6+S5mXVc6uef1Wp+U/zOIpwAqdwDh5cQw3uoA4NYIDwDK/w5jw4L8678zFvLTiLCI/hD5zPH5wIjT4=</latexit><latexit sha1_base64="Ol2OlQIoChLNS3Xl+RATBCHMy/Q=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh4LXjw2YD+gDWWznbRrN5uwuxFKKHj34kERr/4kb/4btx8HbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRUyeZYthgiUhUO6QaBZfYMNwIbKcKaRwKbIWj26nfekSleSLvzTjFIKYDySPOqLGSf9ErV9yqOwNZJd6CVGCBeq/81e0nLItRGiao1h3PTU2QU2U4EzgpdTONKWUjOsCOpZLGqIN8duiEnFmlT6JE2ZKGzNTfEzmNtR7Hoe2MqRnqZW8q/ud1MhPdBDmXaWZQsvmiKBPEJGT6NelzhcyIsSWUKW5vJWxIFWXGZlOyIXjLL6+S5mXVc6uef1Wp+U/zOIpwAqdwDh5cQw3uoA4NYIDwDK/w5jw4L8678zFvLTiLCI/hD5zPH5wIjT4=</latexit><latexit sha1_base64="Ol2OlQIoChLNS3Xl+RATBCHMy/Q=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBEEoigh4LXjw2YD+gDWWznbRrN5uwuxFKKHj34kERr/4kb/4btx8HbX0w8Hhvhpl5YSq4Nq777RTW1jc2t4rbpZ3dvf2D8uFRUyeZYthgiUhUO6QaBZfYMNwIbKcKaRwKbIWj26nfekSleSLvzTjFIKYDySPOqLGSf9ErV9yqOwNZJd6CVGCBeq/81e0nLItRGiao1h3PTU2QU2U4EzgpdTONKWUjOsCOpZLGqIN8duiEnFmlT6JE2ZKGzNTfEzmNtR7Hoe2MqRnqZW8q/ud1MhPdBDmXaWZQsvmiKBPEJGT6NelzhcyIsSWUKW5vJWxIFWXGZlOyIXjLL6+S5mXVc6uef1Wp+U/zOIpwAqdwDh5cQw3uoA4NYIDwDK/w5jw4L8678zFvLTiLCI/hD5zPH5wIjT4=</latexit>

0
...
0
µ̂

<latexit sha1_base64="DGDNnQ9+ic4/68Kn+qC6d4/SgnM=">AAACH3icbVDLSgMxFM3UVx1fVZduBovgqsyIqMuCG5ct2Ad0SslkbtvQTGZI7hTLUPBD3PgrblwoIu76N6YPQVsvBE7OOTe59wSJ4Bpdd2Ll1tY3Nrfy2/bO7t7+QeHwqK7jVDGosVjEqhlQDYJLqCFHAc1EAY0CAY1gcDvVG0NQmsfyHkcJtCPak7zLGUVDdQpXfgA9LrOIouIPY9v1fdsfhjFqA2aXPsXMj9Kx7YMMf3ydQtEtubNyVoG3AEWyqEqn8OWHMUsjkMgE1brluQm2M6qQMwHm8VRDQtmA9qBloKQR6HY222/snBkmdLqxMkeiM2N/d2Q00noUBcZp5uvrZW1K/qe1UuzetDMukxRBsvlH3VQ4GDvTsJyQK2AoRgZQpriZ1WF9qihDE6ltQvCWV14F9YuS55a86mWxXH2cx5EnJ+SUnBOPXJMyuSMVUiOMPJEX8kberWfr1fqwPufWnLWI8Jj8KWvyDRoNo3k=</latexit><latexit sha1_base64="DGDNnQ9+ic4/68Kn+qC6d4/SgnM=">AAACH3icbVDLSgMxFM3UVx1fVZduBovgqsyIqMuCG5ct2Ad0SslkbtvQTGZI7hTLUPBD3PgrblwoIu76N6YPQVsvBE7OOTe59wSJ4Bpdd2Ll1tY3Nrfy2/bO7t7+QeHwqK7jVDGosVjEqhlQDYJLqCFHAc1EAY0CAY1gcDvVG0NQmsfyHkcJtCPak7zLGUVDdQpXfgA9LrOIouIPY9v1fdsfhjFqA2aXPsXMj9Kx7YMMf3ydQtEtubNyVoG3AEWyqEqn8OWHMUsjkMgE1brluQm2M6qQMwHm8VRDQtmA9qBloKQR6HY222/snBkmdLqxMkeiM2N/d2Q00noUBcZp5uvrZW1K/qe1UuzetDMukxRBsvlH3VQ4GDvTsJyQK2AoRgZQpriZ1WF9qihDE6ltQvCWV14F9YuS55a86mWxXH2cx5EnJ+SUnBOPXJMyuSMVUiOMPJEX8kberWfr1fqwPufWnLWI8Jj8KWvyDRoNo3k=</latexit><latexit sha1_base64="DGDNnQ9+ic4/68Kn+qC6d4/SgnM=">AAACH3icbVDLSgMxFM3UVx1fVZduBovgqsyIqMuCG5ct2Ad0SslkbtvQTGZI7hTLUPBD3PgrblwoIu76N6YPQVsvBE7OOTe59wSJ4Bpdd2Ll1tY3Nrfy2/bO7t7+QeHwqK7jVDGosVjEqhlQDYJLqCFHAc1EAY0CAY1gcDvVG0NQmsfyHkcJtCPak7zLGUVDdQpXfgA9LrOIouIPY9v1fdsfhjFqA2aXPsXMj9Kx7YMMf3ydQtEtubNyVoG3AEWyqEqn8OWHMUsjkMgE1brluQm2M6qQMwHm8VRDQtmA9qBloKQR6HY222/snBkmdLqxMkeiM2N/d2Q00noUBcZp5uvrZW1K/qe1UuzetDMukxRBsvlH3VQ4GDvTsJyQK2AoRgZQpriZ1WF9qihDE6ltQvCWV14F9YuS55a86mWxXH2cx5EnJ+SUnBOPXJMyuSMVUiOMPJEX8kberWfr1fqwPufWnLWI8Jj8KWvyDRoNo3k=</latexit><latexit sha1_base64="DGDNnQ9+ic4/68Kn+qC6d4/SgnM=">AAACH3icbVDLSgMxFM3UVx1fVZduBovgqsyIqMuCG5ct2Ad0SslkbtvQTGZI7hTLUPBD3PgrblwoIu76N6YPQVsvBE7OOTe59wSJ4Bpdd2Ll1tY3Nrfy2/bO7t7+QeHwqK7jVDGosVjEqhlQDYJLqCFHAc1EAY0CAY1gcDvVG0NQmsfyHkcJtCPak7zLGUVDdQpXfgA9LrOIouIPY9v1fdsfhjFqA2aXPsXMj9Kx7YMMf3ydQtEtubNyVoG3AEWyqEqn8OWHMUsjkMgE1brluQm2M6qQMwHm8VRDQtmA9qBloKQR6HY222/snBkmdLqxMkeiM2N/d2Q00noUBcZp5uvrZW1K/qe1UuzetDMukxRBsvlH3VQ4GDvTsJyQK2AoRgZQpriZ1WF9qihDE6ltQvCWV14F9YuS55a86mWxXH2cx5EnJ+SUnBOPXJMyuSMVUiOMPJEX8kberWfr1fqwPufWnLWI8Jj8KWvyDRoNo3k=</latexit>

µ̂ q

2
· µ

<latexit sha1_base64="ssbCaDWC1Lex3LNVq/1HlMlAROI=">AAACDnicbZDNS8MwGMZTP+f8qnr0EhwDT6Mdgh4HXjxu4D5gLSNN0y0sTWvyVhil4N2L/4oXD4p49ezN/8bs46CbDwQenucNyfsLUsE1OM63tba+sbm1Xdop7+7tHxzaR8cdnWSKsjZNRKJ6AdFMcMnawEGwXqoYiQPBusH4etp375nSPJG3MEmZH5Oh5BGnBEw0sKveiEDuxVmBvSEDjb1IEZrfFXndJDRMAJtyYFecmjMTXjXuwlTQQs2B/eWFCc1iJoEKonXfdVLwc6KAU8GKspdplhI6JkPWN1aSmGk/n61T4KpJQhwlyhwJeJb+vpGTWOtJHJjJmMBIL3fT8L+un0F05edcphkwSecPRZnAkOApGxxyxSiIiTGEKm7+iumIGB5gCJYNBHd55VXTqddcp+a2LiqN1sMcRwmdojN0jlx0iRroBjVRG1H0iJ7RK3qznqwX6936mI+uWQuEJ+iPrM8fiu2c2Q==</latexit><latexit sha1_base64="ssbCaDWC1Lex3LNVq/1HlMlAROI=">AAACDnicbZDNS8MwGMZTP+f8qnr0EhwDT6Mdgh4HXjxu4D5gLSNN0y0sTWvyVhil4N2L/4oXD4p49ezN/8bs46CbDwQenucNyfsLUsE1OM63tba+sbm1Xdop7+7tHxzaR8cdnWSKsjZNRKJ6AdFMcMnawEGwXqoYiQPBusH4etp375nSPJG3MEmZH5Oh5BGnBEw0sKveiEDuxVmBvSEDjb1IEZrfFXndJDRMAJtyYFecmjMTXjXuwlTQQs2B/eWFCc1iJoEKonXfdVLwc6KAU8GKspdplhI6JkPWN1aSmGk/n61T4KpJQhwlyhwJeJb+vpGTWOtJHJjJmMBIL3fT8L+un0F05edcphkwSecPRZnAkOApGxxyxSiIiTGEKm7+iumIGB5gCJYNBHd55VXTqddcp+a2LiqN1sMcRwmdojN0jlx0iRroBjVRG1H0iJ7RK3qznqwX6936mI+uWQuEJ+iPrM8fiu2c2Q==</latexit><latexit sha1_base64="ssbCaDWC1Lex3LNVq/1HlMlAROI=">AAACDnicbZDNS8MwGMZTP+f8qnr0EhwDT6Mdgh4HXjxu4D5gLSNN0y0sTWvyVhil4N2L/4oXD4p49ezN/8bs46CbDwQenucNyfsLUsE1OM63tba+sbm1Xdop7+7tHxzaR8cdnWSKsjZNRKJ6AdFMcMnawEGwXqoYiQPBusH4etp375nSPJG3MEmZH5Oh5BGnBEw0sKveiEDuxVmBvSEDjb1IEZrfFXndJDRMAJtyYFecmjMTXjXuwlTQQs2B/eWFCc1iJoEKonXfdVLwc6KAU8GKspdplhI6JkPWN1aSmGk/n61T4KpJQhwlyhwJeJb+vpGTWOtJHJjJmMBIL3fT8L+un0F05edcphkwSecPRZnAkOApGxxyxSiIiTGEKm7+iumIGB5gCJYNBHd55VXTqddcp+a2LiqN1sMcRwmdojN0jlx0iRroBjVRG1H0iJ7RK3qznqwX6936mI+uWQuEJ+iPrM8fiu2c2Q==</latexit><latexit sha1_base64="ssbCaDWC1Lex3LNVq/1HlMlAROI=">AAACDnicbZDNS8MwGMZTP+f8qnr0EhwDT6Mdgh4HXjxu4D5gLSNN0y0sTWvyVhil4N2L/4oXD4p49ezN/8bs46CbDwQenucNyfsLUsE1OM63tba+sbm1Xdop7+7tHxzaR8cdnWSKsjZNRKJ6AdFMcMnawEGwXqoYiQPBusH4etp375nSPJG3MEmZH5Oh5BGnBEw0sKveiEDuxVmBvSEDjb1IEZrfFXndJDRMAJtyYFecmjMTXjXuwlTQQs2B/eWFCc1iJoEKonXfdVLwc6KAU8GKspdplhI6JkPWN1aSmGk/n61T4KpJQhwlyhwJeJb+vpGTWOtJHJjJmMBIL3fT8L+un0F05edcphkwSecPRZnAkOApGxxyxSiIiTGEKm7+iumIGB5gCJYNBHd55VXTqddcp+a2LiqN1sMcRwmdojN0jlx0iRroBjVRG1H0iJ7RK3qznqwX6936mI+uWQuEJ+iPrM8fiu2c2Q==</latexit>

where

1
<latexit sha1_base64="qHBN0UJo+ixhXKBUooaDkPExxnc=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66S63yuVvYo3A10l/oKUYYFar/TV7Sc8i1FZLpkxHd9LbZAzbQWXOCl2M4Mp4yM2wI6jisVognx26ISeO6VPo0S7UpbO1N8TOYuNGceh64yZHZplbyr+53UyG90EuVBpZlHx+aIok9QmdPo17QuN3MqxI4xr4W6lfMg049ZlU3Qh+Msvr5LmZcX3Kn79qlytP83jKMApnMEF+HANVbiDGjSAA8IzvMIbeSAv5J18zFvXyCLCE/gD8vkDpSCNRA==</latexit><latexit sha1_base64="qHBN0UJo+ixhXKBUooaDkPExxnc=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66S63yuVvYo3A10l/oKUYYFar/TV7Sc8i1FZLpkxHd9LbZAzbQWXOCl2M4Mp4yM2wI6jisVognx26ISeO6VPo0S7UpbO1N8TOYuNGceh64yZHZplbyr+53UyG90EuVBpZlHx+aIok9QmdPo17QuN3MqxI4xr4W6lfMg049ZlU3Qh+Msvr5LmZcX3Kn79qlytP83jKMApnMEF+HANVbiDGjSAA8IzvMIbeSAv5J18zFvXyCLCE/gD8vkDpSCNRA==</latexit><latexit sha1_base64="qHBN0UJo+ixhXKBUooaDkPExxnc=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66S63yuVvYo3A10l/oKUYYFar/TV7Sc8i1FZLpkxHd9LbZAzbQWXOCl2M4Mp4yM2wI6jisVognx26ISeO6VPo0S7UpbO1N8TOYuNGceh64yZHZplbyr+53UyG90EuVBpZlHx+aIok9QmdPo17QuN3MqxI4xr4W6lfMg049ZlU3Qh+Msvr5LmZcX3Kn79qlytP83jKMApnMEF+HANVbiDGjSAA8IzvMIbeSAv5J18zFvXyCLCE/gD8vkDpSCNRA==</latexit><latexit sha1_base64="qHBN0UJo+ixhXKBUooaDkPExxnc=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66S63yuVvYo3A10l/oKUYYFar/TV7Sc8i1FZLpkxHd9LbZAzbQWXOCl2M4Mp4yM2wI6jisVognx26ISeO6VPo0S7UpbO1N8TOYuNGceh64yZHZplbyr+53UyG90EuVBpZlHx+aIok9QmdPo17QuN3MqxI4xr4W6lfMg049ZlU3Qh+Msvr5LmZcX3Kn79qlytP83jKMApnMEF+HANVbiDGjSAA8IzvMIbeSAv5J18zFvXyCLCE/gD8vkDpSCNRA==</latexit>

�s
<latexit sha1_base64="3AirY4SdjrJGO4lEft98ONsI6Fo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx5bsR/QhrLZbtqlm03YnQglFPwBXjwo4tV/5M1/4zbtQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxrczv/3ItRGxesBJwv2IDpUIBaNopfsL0y9X3Kqbg6wSb0EqsEC9X/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Fl+6ZScWWVAwljbUkhy9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBWbLwpTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SlqXVc+teo2rSq3xNI+jCCdwCufgwTXU4A7q0AQGITzDK7w5Y+fFeXc+5q0FZxHhMfyB8/kDcnyNvQ==</latexit><latexit sha1_base64="3AirY4SdjrJGO4lEft98ONsI6Fo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx5bsR/QhrLZbtqlm03YnQglFPwBXjwo4tV/5M1/4zbtQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxrczv/3ItRGxesBJwv2IDpUIBaNopfsL0y9X3Kqbg6wSb0EqsEC9X/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Fl+6ZScWWVAwljbUkhy9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBWbLwpTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SlqXVc+teo2rSq3xNI+jCCdwCufgwTXU4A7q0AQGITzDK7w5Y+fFeXc+5q0FZxHhMfyB8/kDcnyNvQ==</latexit><latexit sha1_base64="3AirY4SdjrJGO4lEft98ONsI6Fo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx5bsR/QhrLZbtqlm03YnQglFPwBXjwo4tV/5M1/4zbtQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxrczv/3ItRGxesBJwv2IDpUIBaNopfsL0y9X3Kqbg6wSb0EqsEC9X/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Fl+6ZScWWVAwljbUkhy9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBWbLwpTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SlqXVc+teo2rSq3xNI+jCCdwCufgwTXU4A7q0AQGITzDK7w5Y+fFeXc+5q0FZxHhMfyB8/kDcnyNvQ==</latexit><latexit sha1_base64="3AirY4SdjrJGO4lEft98ONsI6Fo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx5bsR/QhrLZbtqlm03YnQglFPwBXjwo4tV/5M1/4zbtQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxrczv/3ItRGxesBJwv2IDpUIBaNopfsL0y9X3Kqbg6wSb0EqsEC9X/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Fl+6ZScWWVAwljbUkhy9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBWbLwpTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SlqXVc+teo2rSq3xNI+jCCdwCufgwTXU4A7q0AQGITzDK7w5Y+fFeXc+5q0FZxHhMfyB8/kDcnyNvQ==</latexit>

x $ DZm,�0
<latexit sha1_base64="hf+ZFERNolBFQ0ey7Iig/1H5ff8=">AAACDXicbVBNS8NAEN34WetX1KOXxVbwICURQY8FPXhswX5gE8Nmu0mX7iZhdyOWEPDsxb/ixYMiXr1789+4aXvQ1gcDj/dmmJnnJ4xKZVnfxsLi0vLKammtvL6xubVt7uy2ZZwKTFo4ZrHo+kgSRiPSUlQx0k0EQdxnpOMPLwq/c0eEpHF0rUYJcTkKIxpQjJSWPLN6D52QKOk5VXjpZQ5HauD72U1+y48dSUOOPCv3zIpVs8aA88SekgqYouGZX04/xiknkcIMSdmzrUS5GRKKYkbyspNKkiA8RCHpaRohTqSbjb/J4aFW+jCIha5IwbH6eyJDXMoR93Vnca2c9QrxP6+XquDczWiUpIpEeLIoSBlUMSyigX0qCFZspAnCgupbIR4ggbDSAZZ1CPbsy/OkfVKzrZrdPK3Umw+TOEpgHxyAI2CDM1AHV6ABWgCDR/AMXsGb8WS8GO/Gx6R1wZhGuAf+wPj8AffBm/I=</latexit><latexit sha1_base64="hf+ZFERNolBFQ0ey7Iig/1H5ff8=">AAACDXicbVBNS8NAEN34WetX1KOXxVbwICURQY8FPXhswX5gE8Nmu0mX7iZhdyOWEPDsxb/ixYMiXr1789+4aXvQ1gcDj/dmmJnnJ4xKZVnfxsLi0vLKammtvL6xubVt7uy2ZZwKTFo4ZrHo+kgSRiPSUlQx0k0EQdxnpOMPLwq/c0eEpHF0rUYJcTkKIxpQjJSWPLN6D52QKOk5VXjpZQ5HauD72U1+y48dSUOOPCv3zIpVs8aA88SekgqYouGZX04/xiknkcIMSdmzrUS5GRKKYkbyspNKkiA8RCHpaRohTqSbjb/J4aFW+jCIha5IwbH6eyJDXMoR93Vnca2c9QrxP6+XquDczWiUpIpEeLIoSBlUMSyigX0qCFZspAnCgupbIR4ggbDSAZZ1CPbsy/OkfVKzrZrdPK3Umw+TOEpgHxyAI2CDM1AHV6ABWgCDR/AMXsGb8WS8GO/Gx6R1wZhGuAf+wPj8AffBm/I=</latexit><latexit sha1_base64="hf+ZFERNolBFQ0ey7Iig/1H5ff8=">AAACDXicbVBNS8NAEN34WetX1KOXxVbwICURQY8FPXhswX5gE8Nmu0mX7iZhdyOWEPDsxb/ixYMiXr1789+4aXvQ1gcDj/dmmJnnJ4xKZVnfxsLi0vLKammtvL6xubVt7uy2ZZwKTFo4ZrHo+kgSRiPSUlQx0k0EQdxnpOMPLwq/c0eEpHF0rUYJcTkKIxpQjJSWPLN6D52QKOk5VXjpZQ5HauD72U1+y48dSUOOPCv3zIpVs8aA88SekgqYouGZX04/xiknkcIMSdmzrUS5GRKKYkbyspNKkiA8RCHpaRohTqSbjb/J4aFW+jCIha5IwbH6eyJDXMoR93Vnca2c9QrxP6+XquDczWiUpIpEeLIoSBlUMSyigX0qCFZspAnCgupbIR4ggbDSAZZ1CPbsy/OkfVKzrZrdPK3Umw+TOEpgHxyAI2CDM1AHV6ABWgCDR/AMXsGb8WS8GO/Gx6R1wZhGuAf+wPj8AffBm/I=</latexit><latexit sha1_base64="hf+ZFERNolBFQ0ey7Iig/1H5ff8=">AAACDXicbVBNS8NAEN34WetX1KOXxVbwICURQY8FPXhswX5gE8Nmu0mX7iZhdyOWEPDsxb/ixYMiXr1789+4aXvQ1gcDj/dmmJnnJ4xKZVnfxsLi0vLKammtvL6xubVt7uy2ZZwKTFo4ZrHo+kgSRiPSUlQx0k0EQdxnpOMPLwq/c0eEpHF0rUYJcTkKIxpQjJSWPLN6D52QKOk5VXjpZQ5HauD72U1+y48dSUOOPCv3zIpVs8aA88SekgqYouGZX04/xiknkcIMSdmzrUS5GRKKYkbyspNKkiA8RCHpaRohTqSbjb/J4aFW+jCIha5IwbH6eyJDXMoR93Vnca2c9QrxP6+XquDczWiUpIpEeLIoSBlUMSyigX0qCFZspAnCgupbIR4ggbDSAZZ1CPbsy/OkfVKzrZrdPK3Umw+TOEpgHxyAI2CDM1AHV6ABWgCDR/AMXsGb8WS8GO/Gx6R1wZhGuAf+wPj8AffBm/I=</latexit>

|{z}
ECC(µ)

<latexit sha1_base64="80RJBtlg3WcWHD5cbHKfQssJgBw=">AAACB3icbZBLSwMxFIUzPmt9VV0KEixC3ZQZEXRZKILLFuwD2lIymTttaJIZkoxQhoILN/4VNy4UcetfcOe/MZ12oa0HAodzbkju58ecaeO6387K6tr6xmZuK7+9s7u3Xzg4bOooURQaNOKRavtEA2cSGoYZDu1YARE+h5Y/qk771j0ozSJ5Z8Yx9AQZSBYySoyN+oWTbiIDUL4iFFKcadJPb6rVUlck55N+oeiW3Ux42XhzU0Rz1fqFr24Q0USANJQTrTueG5teSpRhlMMk3000xISOyAA61koiQPfSbI8JPrNJgMNI2SMNztLfN1IitB4L304KYoZ6sZuG/3WdxITXvZTJODEg6eyhMOHYRHgKBQdMATV8bA2hitm/Yjoklomx6PIWgre48rJpXpQ9t+zVL4uV+sMMRw4do1NUQh66QhV0i2qogSh6RM/oFb05T86L8+58zEZXnDnCI/RHzucPlG6YRg==</latexit><latexit sha1_base64="80RJBtlg3WcWHD5cbHKfQssJgBw=">AAACB3icbZBLSwMxFIUzPmt9VV0KEixC3ZQZEXRZKILLFuwD2lIymTttaJIZkoxQhoILN/4VNy4UcetfcOe/MZ12oa0HAodzbkju58ecaeO6387K6tr6xmZuK7+9s7u3Xzg4bOooURQaNOKRavtEA2cSGoYZDu1YARE+h5Y/qk771j0ozSJ5Z8Yx9AQZSBYySoyN+oWTbiIDUL4iFFKcadJPb6rVUlck55N+oeiW3Ux42XhzU0Rz1fqFr24Q0USANJQTrTueG5teSpRhlMMk3000xISOyAA61koiQPfSbI8JPrNJgMNI2SMNztLfN1IitB4L304KYoZ6sZuG/3WdxITXvZTJODEg6eyhMOHYRHgKBQdMATV8bA2hitm/Yjoklomx6PIWgre48rJpXpQ9t+zVL4uV+sMMRw4do1NUQh66QhV0i2qogSh6RM/oFb05T86L8+58zEZXnDnCI/RHzucPlG6YRg==</latexit><latexit sha1_base64="80RJBtlg3WcWHD5cbHKfQssJgBw=">AAACB3icbZBLSwMxFIUzPmt9VV0KEixC3ZQZEXRZKILLFuwD2lIymTttaJIZkoxQhoILN/4VNy4UcetfcOe/MZ12oa0HAodzbkju58ecaeO6387K6tr6xmZuK7+9s7u3Xzg4bOooURQaNOKRavtEA2cSGoYZDu1YARE+h5Y/qk771j0ozSJ5Z8Yx9AQZSBYySoyN+oWTbiIDUL4iFFKcadJPb6rVUlck55N+oeiW3Ux42XhzU0Rz1fqFr24Q0USANJQTrTueG5teSpRhlMMk3000xISOyAA61koiQPfSbI8JPrNJgMNI2SMNztLfN1IitB4L304KYoZ6sZuG/3WdxITXvZTJODEg6eyhMOHYRHgKBQdMATV8bA2hitm/Yjoklomx6PIWgre48rJpXpQ9t+zVL4uV+sMMRw4do1NUQh66QhV0i2qogSh6RM/oFb05T86L8+58zEZXnDnCI/RHzucPlG6YRg==</latexit><latexit sha1_base64="80RJBtlg3WcWHD5cbHKfQssJgBw=">AAACB3icbZBLSwMxFIUzPmt9VV0KEixC3ZQZEXRZKILLFuwD2lIymTttaJIZkoxQhoILN/4VNy4UcetfcOe/MZ12oa0HAodzbkju58ecaeO6387K6tr6xmZuK7+9s7u3Xzg4bOooURQaNOKRavtEA2cSGoYZDu1YARE+h5Y/qk771j0ozSJ5Z8Yx9AQZSBYySoyN+oWTbiIDUL4iFFKcadJPb6rVUlck55N+oeiW3Ux42XhzU0Rz1fqFr24Q0USANJQTrTueG5teSpRhlMMk3000xISOyAA61koiQPfSbI8JPrNJgMNI2SMNztLfN1IitB4L304KYoZ6sZuG/3WdxITXvZTJODEg6eyhMOHYRHgKBQdMATV8bA2hitm/Yjoklomx6PIWgre48rJpXpQ9t+zVL4uV+sMMRw4do1NUQh66QhV0i2qogSh6RM/oFb05T86L8+58zEZXnDnCI/RHzucPlG6YRg==</latexit>



Decryption

1
<latexit sha1_base64="qHBN0UJo+ixhXKBUooaDkPExxnc=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66S63yuVvYo3A10l/oKUYYFar/TV7Sc8i1FZLpkxHd9LbZAzbQWXOCl2M4Mp4yM2wI6jisVognx26ISeO6VPo0S7UpbO1N8TOYuNGceh64yZHZplbyr+53UyG90EuVBpZlHx+aIok9QmdPo17QuN3MqxI4xr4W6lfMg049ZlU3Qh+Msvr5LmZcX3Kn79qlytP83jKMApnMEF+HANVbiDGjSAA8IzvMIbeSAv5J18zFvXyCLCE/gD8vkDpSCNRA==</latexit><latexit sha1_base64="qHBN0UJo+ixhXKBUooaDkPExxnc=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66S63yuVvYo3A10l/oKUYYFar/TV7Sc8i1FZLpkxHd9LbZAzbQWXOCl2M4Mp4yM2wI6jisVognx26ISeO6VPo0S7UpbO1N8TOYuNGceh64yZHZplbyr+53UyG90EuVBpZlHx+aIok9QmdPo17QuN3MqxI4xr4W6lfMg049ZlU3Qh+Msvr5LmZcX3Kn79qlytP83jKMApnMEF+HANVbiDGjSAA8IzvMIbeSAv5J18zFvXyCLCE/gD8vkDpSCNRA==</latexit><latexit sha1_base64="qHBN0UJo+ixhXKBUooaDkPExxnc=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66S63yuVvYo3A10l/oKUYYFar/TV7Sc8i1FZLpkxHd9LbZAzbQWXOCl2M4Mp4yM2wI6jisVognx26ISeO6VPo0S7UpbO1N8TOYuNGceh64yZHZplbyr+53UyG90EuVBpZlHx+aIok9QmdPo17QuN3MqxI4xr4W6lfMg049ZlU3Qh+Msvr5LmZcX3Kn79qlytP83jKMApnMEF+HANVbiDGjSAA8IzvMIbeSAv5J18zFvXyCLCE/gD8vkDpSCNRA==</latexit><latexit sha1_base64="qHBN0UJo+ixhXKBUooaDkPExxnc=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66S63yuVvYo3A10l/oKUYYFar/TV7Sc8i1FZLpkxHd9LbZAzbQWXOCl2M4Mp4yM2wI6jisVognx26ISeO6VPo0S7UpbO1N8TOYuNGceh64yZHZplbyr+53UyG90EuVBpZlHx+aIok9QmdPo17QuN3MqxI4xr4W6lfMg049ZlU3Qh+Msvr5LmZcX3Kn79qlytP83jKMApnMEF+HANVbiDGjSAA8IzvMIbeSAv5J18zFvXyCLCE/gD8vkDpSCNRA==</latexit>

�s
<latexit sha1_base64="3AirY4SdjrJGO4lEft98ONsI6Fo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx5bsR/QhrLZbtqlm03YnQglFPwBXjwo4tV/5M1/4zbtQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxrczv/3ItRGxesBJwv2IDpUIBaNopfsL0y9X3Kqbg6wSb0EqsEC9X/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Fl+6ZScWWVAwljbUkhy9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBWbLwpTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SlqXVc+teo2rSq3xNI+jCCdwCufgwTXU4A7q0AQGITzDK7w5Y+fFeXc+5q0FZxHhMfyB8/kDcnyNvQ==</latexit><latexit sha1_base64="3AirY4SdjrJGO4lEft98ONsI6Fo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx5bsR/QhrLZbtqlm03YnQglFPwBXjwo4tV/5M1/4zbtQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxrczv/3ItRGxesBJwv2IDpUIBaNopfsL0y9X3Kqbg6wSb0EqsEC9X/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Fl+6ZScWWVAwljbUkhy9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBWbLwpTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SlqXVc+teo2rSq3xNI+jCCdwCufgwTXU4A7q0AQGITzDK7w5Y+fFeXc+5q0FZxHhMfyB8/kDcnyNvQ==</latexit><latexit sha1_base64="3AirY4SdjrJGO4lEft98ONsI6Fo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx5bsR/QhrLZbtqlm03YnQglFPwBXjwo4tV/5M1/4zbtQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxrczv/3ItRGxesBJwv2IDpUIBaNopfsL0y9X3Kqbg6wSb0EqsEC9X/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Fl+6ZScWWVAwljbUkhy9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBWbLwpTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SlqXVc+teo2rSq3xNI+jCCdwCufgwTXU4A7q0AQGITzDK7w5Y+fFeXc+5q0FZxHhMfyB8/kDcnyNvQ==</latexit><latexit sha1_base64="3AirY4SdjrJGO4lEft98ONsI6Fo=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY8FLx5bsR/QhrLZbtqlm03YnQglFPwBXjwo4tV/5M1/4zbtQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41Yw3WSxj3Qmo4VIo3kSBkncSzWkUSN4Oxrczv/3ItRGxesBJwv2IDpUIBaNopfsL0y9X3Kqbg6wSb0EqsEC9X/7qDWKWRlwhk9SYrucm6GdUo2CST0u91PCEsjEd8q6likbc+Fl+6ZScWWVAwljbUkhy9fdERiNjJlFgOyOKI7PszcT/vG6K4Y2fCZWkyBWbLwpTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8SlqXVc+teo2rSq3xNI+jCCdwCufgwTXU4A7q0AQGITzDK7w5Y+fFeXc+5q0FZxHhMfyB8/kDcnyNvQ==</latexit>

c
<latexit sha1_base64="e/mE0rmbEv3SpQxLuQ5S+eFmFTU=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66Q675XKXsWbga4Sf0HKsECtV/rq9hOexagsl8yYju+lNsiZtoJLnBS7mcGU8REbYMdRxWI0QT47dELPndKnUaJdKUtn6u+JnMXGjOPQdcbMDs2yNxX/8zqZjW6CXKg0s6j4fFGUSWoTOv2a9oVGbuXYEca1cLdSPmSaceuyKboQ/OWXV0nzsuJ7Fb9+Va7Wn+ZxFOAUzuACfLiGKtxBDRrAAeEZXuGNPJAX8k4+5q1rZBHhCfwB+fwB8OiNdg==</latexit><latexit sha1_base64="e/mE0rmbEv3SpQxLuQ5S+eFmFTU=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66Q675XKXsWbga4Sf0HKsECtV/rq9hOexagsl8yYju+lNsiZtoJLnBS7mcGU8REbYMdRxWI0QT47dELPndKnUaJdKUtn6u+JnMXGjOPQdcbMDs2yNxX/8zqZjW6CXKg0s6j4fFGUSWoTOv2a9oVGbuXYEca1cLdSPmSaceuyKboQ/OWXV0nzsuJ7Fb9+Va7Wn+ZxFOAUzuACfLiGKtxBDRrAAeEZXuGNPJAX8k4+5q1rZBHhCfwB+fwB8OiNdg==</latexit><latexit sha1_base64="e/mE0rmbEv3SpQxLuQ5S+eFmFTU=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66Q675XKXsWbga4Sf0HKsECtV/rq9hOexagsl8yYju+lNsiZtoJLnBS7mcGU8REbYMdRxWI0QT47dELPndKnUaJdKUtn6u+JnMXGjOPQdcbMDs2yNxX/8zqZjW6CXKg0s6j4fFGUSWoTOv2a9oVGbuXYEca1cLdSPmSaceuyKboQ/OWXV0nzsuJ7Fb9+Va7Wn+ZxFOAUzuACfLiGKtxBDRrAAeEZXuGNPJAX8k4+5q1rZBHhCfwB+fwB8OiNdg==</latexit><latexit sha1_base64="e/mE0rmbEv3SpQxLuQ5S+eFmFTU=">AAAB6HicbVA9SwNBEJ31M8avqKXNYhCswp0IWgZsLBMwH5AcYW8zl6zZ2zt294RwBOxtLBSx9SfZ+W/cfBSa+GDg8d4MM/PCVApjPe+brK1vbG5tF3aKu3v7B4elo+OmSTLNscETmeh2yAxKobBhhZXYTjWyOJTYCke3U7/1iNqIRN3bcYpBzAZKRIIz66Q675XKXsWbga4Sf0HKsECtV/rq9hOexagsl8yYju+lNsiZtoJLnBS7mcGU8REbYMdRxWI0QT47dELPndKnUaJdKUtn6u+JnMXGjOPQdcbMDs2yNxX/8zqZjW6CXKg0s6j4fFGUSWoTOv2a9oVGbuXYEca1cLdSPmSaceuyKboQ/OWXV0nzsuJ7Fb9+Va7Wn+ZxFOAUzuACfLiGKtxBDRrAAeEZXuGNPJAX8k4+5q1rZBHhCfwB+fwB8OiNdg==</latexit> = �sAx+ sAx+ ex+

q

2
µ =

q

2
µ+ ex

<latexit sha1_base64="qENoLwA2smoo1zQdWRsDM3H/AGU=">AAACKXicbVBLSwMxGMz6rPW16tFLsAiCWHaLoJdCxYvHFuwDukvJptk2NMmuSVYsS8Ff48W/4kVBUa/+EdNtBW0dSDLMTEi+CWJGlXacD2thcWl5ZTW3ll/f2Nzatnd2GypKJCZ1HLFItgKkCKOC1DXVjLRiSRAPGGkGg8ux37wlUtFIXOthTHyOeoKGFCNtpI5dKcMTBS/gHTyGPyfJdi+UCKc3o7Q0gh5PYHlOyZIdu+AUnQxwnrhTUgBTVDv2i9eNcMKJ0JghpdquE2s/RVJTzMgo7yWKxAgPUI+0DRWIE+Wn2aQjeGiULgwjaZbQMFN/30gRV2rIA5PkSPfVrDcW//PaiQ7P/ZSKONFE4MlDYcKgjuC4NtilkmDNhoYgLKn5K8R9ZPrQpty8KcGdHXmeNEpF1ym6tdNCpXY/qSMH9sEBOAIuOAMVcAWqoA4weABP4BW8WY/Ws/VufU6iC9a0wj3wB9bXN4EPoxE=</latexit><latexit sha1_base64="qENoLwA2smoo1zQdWRsDM3H/AGU=">AAACKXicbVBLSwMxGMz6rPW16tFLsAiCWHaLoJdCxYvHFuwDukvJptk2NMmuSVYsS8Ff48W/4kVBUa/+EdNtBW0dSDLMTEi+CWJGlXacD2thcWl5ZTW3ll/f2Nzatnd2GypKJCZ1HLFItgKkCKOC1DXVjLRiSRAPGGkGg8ux37wlUtFIXOthTHyOeoKGFCNtpI5dKcMTBS/gHTyGPyfJdi+UCKc3o7Q0gh5PYHlOyZIdu+AUnQxwnrhTUgBTVDv2i9eNcMKJ0JghpdquE2s/RVJTzMgo7yWKxAgPUI+0DRWIE+Wn2aQjeGiULgwjaZbQMFN/30gRV2rIA5PkSPfVrDcW//PaiQ7P/ZSKONFE4MlDYcKgjuC4NtilkmDNhoYgLKn5K8R9ZPrQpty8KcGdHXmeNEpF1ym6tdNCpXY/qSMH9sEBOAIuOAMVcAWqoA4weABP4BW8WY/Ws/VufU6iC9a0wj3wB9bXN4EPoxE=</latexit><latexit sha1_base64="qENoLwA2smoo1zQdWRsDM3H/AGU=">AAACKXicbVBLSwMxGMz6rPW16tFLsAiCWHaLoJdCxYvHFuwDukvJptk2NMmuSVYsS8Ff48W/4kVBUa/+EdNtBW0dSDLMTEi+CWJGlXacD2thcWl5ZTW3ll/f2Nzatnd2GypKJCZ1HLFItgKkCKOC1DXVjLRiSRAPGGkGg8ux37wlUtFIXOthTHyOeoKGFCNtpI5dKcMTBS/gHTyGPyfJdi+UCKc3o7Q0gh5PYHlOyZIdu+AUnQxwnrhTUgBTVDv2i9eNcMKJ0JghpdquE2s/RVJTzMgo7yWKxAgPUI+0DRWIE+Wn2aQjeGiULgwjaZbQMFN/30gRV2rIA5PkSPfVrDcW//PaiQ7P/ZSKONFE4MlDYcKgjuC4NtilkmDNhoYgLKn5K8R9ZPrQpty8KcGdHXmeNEpF1ym6tdNCpXY/qSMH9sEBOAIuOAMVcAWqoA4weABP4BW8WY/Ws/VufU6iC9a0wj3wB9bXN4EPoxE=</latexit><latexit sha1_base64="qENoLwA2smoo1zQdWRsDM3H/AGU=">AAACKXicbVBLSwMxGMz6rPW16tFLsAiCWHaLoJdCxYvHFuwDukvJptk2NMmuSVYsS8Ff48W/4kVBUa/+EdNtBW0dSDLMTEi+CWJGlXacD2thcWl5ZTW3ll/f2Nzatnd2GypKJCZ1HLFItgKkCKOC1DXVjLRiSRAPGGkGg8ux37wlUtFIXOthTHyOeoKGFCNtpI5dKcMTBS/gHTyGPyfJdi+UCKc3o7Q0gh5PYHlOyZIdu+AUnQxwnrhTUgBTVDv2i9eNcMKJ0JghpdquE2s/RVJTzMgo7yWKxAgPUI+0DRWIE+Wn2aQjeGiULgwjaZbQMFN/30gRV2rIA5PkSPfVrDcW//PaiQ7P/ZSKONFE4MlDYcKgjuC4NtilkmDNhoYgLKn5K8R9ZPrQpty8KcGdHXmeNEpF1ym6tdNCpXY/qSMH9sEBOAIuOAMVcAWqoA4weABP4BW8WY/Ws/VufU6iC9a0wj3wB9bXN4EPoxE=</latexit>

e*x smaller than q/4 ⇒ msb is 𝝁  

|e · x|  kek · kxk  B · �0 ·m
<latexit sha1_base64="p/NK6MXd0qVz//1gbLaGIXOfot4=">AAACK3icbVDLSgMxFM34rPU16tJNsAiuyowIuix1o7sK9gGdUjKZO21oMjMmGWlp+z9u/BUXuvCBW//DtB1BWw8knJxzLzf3+AlnSjvOu7W0vLK6tp7byG9ube/s2nv7NRWnkkKVxjyWDZ8o4CyCqmaaQyORQITPoe73Lid+/R6kYnF0qwcJtATpRCxklGgjte3yCLBHg1jj/gh7HO6wN8IwuWaqN+p7mVH+kRTrCNJ2sqdo2wWn6EyBF4mbkQLKUGnbz14Q01RApCknSjVdJ9GtIZGaUQ7jvJcqSAjtkQ40DY2IANUaTncd42OjBDiMpTmRxlP1d8eQCKUGwjeVguiumvcm4n9eM9XhRWvIoiTVENHZoDDlWMd4EhwOmASq+cAQQiUzf8W0SySh2sSbNyG48ysvktpp0XWK7s1ZoXSdxZFDh+gInSAXnaMSukIVVEUUPaAn9IrerEfrxfqwPmelS1bWc4D+wPr6Bp33phc=</latexit><latexit sha1_base64="p/NK6MXd0qVz//1gbLaGIXOfot4=">AAACK3icbVDLSgMxFM34rPU16tJNsAiuyowIuix1o7sK9gGdUjKZO21oMjMmGWlp+z9u/BUXuvCBW//DtB1BWw8knJxzLzf3+AlnSjvOu7W0vLK6tp7byG9ube/s2nv7NRWnkkKVxjyWDZ8o4CyCqmaaQyORQITPoe73Lid+/R6kYnF0qwcJtATpRCxklGgjte3yCLBHg1jj/gh7HO6wN8IwuWaqN+p7mVH+kRTrCNJ2sqdo2wWn6EyBF4mbkQLKUGnbz14Q01RApCknSjVdJ9GtIZGaUQ7jvJcqSAjtkQ40DY2IANUaTncd42OjBDiMpTmRxlP1d8eQCKUGwjeVguiumvcm4n9eM9XhRWvIoiTVENHZoDDlWMd4EhwOmASq+cAQQiUzf8W0SySh2sSbNyG48ysvktpp0XWK7s1ZoXSdxZFDh+gInSAXnaMSukIVVEUUPaAn9IrerEfrxfqwPmelS1bWc4D+wPr6Bp33phc=</latexit><latexit sha1_base64="p/NK6MXd0qVz//1gbLaGIXOfot4=">AAACK3icbVDLSgMxFM34rPU16tJNsAiuyowIuix1o7sK9gGdUjKZO21oMjMmGWlp+z9u/BUXuvCBW//DtB1BWw8knJxzLzf3+AlnSjvOu7W0vLK6tp7byG9ube/s2nv7NRWnkkKVxjyWDZ8o4CyCqmaaQyORQITPoe73Lid+/R6kYnF0qwcJtATpRCxklGgjte3yCLBHg1jj/gh7HO6wN8IwuWaqN+p7mVH+kRTrCNJ2sqdo2wWn6EyBF4mbkQLKUGnbz14Q01RApCknSjVdJ9GtIZGaUQ7jvJcqSAjtkQ40DY2IANUaTncd42OjBDiMpTmRxlP1d8eQCKUGwjeVguiumvcm4n9eM9XhRWvIoiTVENHZoDDlWMd4EhwOmASq+cAQQiUzf8W0SySh2sSbNyG48ysvktpp0XWK7s1ZoXSdxZFDh+gInSAXnaMSukIVVEUUPaAn9IrerEfrxfqwPmelS1bWc4D+wPr6Bp33phc=</latexit><latexit sha1_base64="p/NK6MXd0qVz//1gbLaGIXOfot4=">AAACK3icbVDLSgMxFM34rPU16tJNsAiuyowIuix1o7sK9gGdUjKZO21oMjMmGWlp+z9u/BUXuvCBW//DtB1BWw8knJxzLzf3+AlnSjvOu7W0vLK6tp7byG9ube/s2nv7NRWnkkKVxjyWDZ8o4CyCqmaaQyORQITPoe73Lid+/R6kYnF0qwcJtATpRCxklGgjte3yCLBHg1jj/gh7HO6wN8IwuWaqN+p7mVH+kRTrCNJ2sqdo2wWn6EyBF4mbkQLKUGnbz14Q01RApCknSjVdJ9GtIZGaUQ7jvJcqSAjtkQ40DY2IANUaTncd42OjBDiMpTmRxlP1d8eQCKUGwjeVguiumvcm4n9eM9XhRWvIoiTVENHZoDDlWMd4EhwOmASq+cAQQiUzf8W0SySh2sSbNyG48ysvktpp0XWK7s1ZoXSdxZFDh+gInSAXnaMSukIVVEUUPaAn9IrerEfrxfqwPmelS1bWc4D+wPr6Bp33phc=</latexit>

Cauchy-Schwarz

⇒ Scheme correct if �0  q

4Bm
<latexit sha1_base64="Nm2eQaZefnAyVYbWuMjgLrByI40=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRS0GXRje4q2Ac0IUymk3bozCSdmQglZOHGX3HjQhG3foQ7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rdLa+sbmVnm7srO7t39gHx51VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H1zO/+0CkorG419OE+BwNBY0oRtpIgV31FB1yFDjQY2QCvUginE3yrHHF88CuOXVnDrhK3ILUQIFWYH95gxinnAiNGVKq7zqJ9jMkNcWM5BUvVSRBeIyGpG+oQJwoP5s/kcNTowxgFEtTQsO5+nsiQ1ypKQ9NJ0d6pJa9mfif1091dOlnVCSpJgIvFkUpgzqGs0TggEqCNZsagrCk5laIR8jkoE1uFROCu/zyKumc112n7t41as3bIo4yqIITcAZccAGa4Aa0QBtg8AiewSt4s56sF+vd+li0lqxi5hj8gfX5Azg3l9Y=</latexit><latexit sha1_base64="Nm2eQaZefnAyVYbWuMjgLrByI40=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRS0GXRje4q2Ac0IUymk3bozCSdmQglZOHGX3HjQhG3foQ7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rdLa+sbmVnm7srO7t39gHx51VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H1zO/+0CkorG419OE+BwNBY0oRtpIgV31FB1yFDjQY2QCvUginE3yrHHF88CuOXVnDrhK3ILUQIFWYH95gxinnAiNGVKq7zqJ9jMkNcWM5BUvVSRBeIyGpG+oQJwoP5s/kcNTowxgFEtTQsO5+nsiQ1ypKQ9NJ0d6pJa9mfif1091dOlnVCSpJgIvFkUpgzqGs0TggEqCNZsagrCk5laIR8jkoE1uFROCu/zyKumc112n7t41as3bIo4yqIITcAZccAGa4Aa0QBtg8AiewSt4s56sF+vd+li0lqxi5hj8gfX5Azg3l9Y=</latexit><latexit sha1_base64="Nm2eQaZefnAyVYbWuMjgLrByI40=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRS0GXRje4q2Ac0IUymk3bozCSdmQglZOHGX3HjQhG3foQ7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rdLa+sbmVnm7srO7t39gHx51VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H1zO/+0CkorG419OE+BwNBY0oRtpIgV31FB1yFDjQY2QCvUginE3yrHHF88CuOXVnDrhK3ILUQIFWYH95gxinnAiNGVKq7zqJ9jMkNcWM5BUvVSRBeIyGpG+oQJwoP5s/kcNTowxgFEtTQsO5+nsiQ1ypKQ9NJ0d6pJa9mfif1091dOlnVCSpJgIvFkUpgzqGs0TggEqCNZsagrCk5laIR8jkoE1uFROCu/zyKumc112n7t41as3bIo4yqIITcAZccAGa4Aa0QBtg8AiewSt4s56sF+vd+li0lqxi5hj8gfX5Azg3l9Y=</latexit><latexit sha1_base64="Nm2eQaZefnAyVYbWuMjgLrByI40=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRS0GXRje4q2Ac0IUymk3bozCSdmQglZOHGX3HjQhG3foQ7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rdLa+sbmVnm7srO7t39gHx51VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H1zO/+0CkorG419OE+BwNBY0oRtpIgV31FB1yFDjQY2QCvUginE3yrHHF88CuOXVnDrhK3ILUQIFWYH95gxinnAiNGVKq7zqJ9jMkNcWM5BUvVSRBeIyGpG+oQJwoP5s/kcNTowxgFEtTQsO5+nsiQ1ypKQ9NJ0d6pJa9mfif1091dOlnVCSpJgIvFkUpgzqGs0TggEqCNZsagrCk5laIR8jkoE1uFROCu/zyKumc112n7t41as3bIo4yqIITcAZccAGa4Aa0QBtg8AiewSt4s56sF+vd+li0lqxi5hj8gfX5Azg3l9Y=</latexit>



Dual Regev Trapdoor Function [GPV08]

A
<latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit><latexit sha1_base64="wLJ4odVCJdKdcGBg6MQ9WwYwSIA=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJiY5kD8wHJEfY2c8mavb1jd08IR8DexkIRW3+Snf/GzUehiQ8GHu/NMDMvTAXXxnW/ncLa+sbmVnG7tLO7t39QPjxq6iRTDBssEYlqh1Sj4BIbhhuB7VQhjUOBrXB0O/Vbj6g0T+S9GacYxHQgecQZNVbyb3rlilt1ZyCrxFuQCixQ75W/uv2EZTFKwwTVuuO5qQlyqgxnAielbqYxpWxEB9ixVNIYdZDPDp2QM6v0SZQoW9KQmfp7Iqex1uM4tJ0xNUO97E3F/7xOZqLrIOcyzQxKNl8UZYKYhEy/Jn2ukBkxtoQyxe2thA2poszYbEo2BG/55VXSvKh6btXzLys1/2keRxFO4BTOwYMrqMEd1KEBDBCe4RXenAfnxXl3PuatBWcR4TH8gfP5A71gjVQ=</latexit>

pk td

[Ajt99,MP12]: A statistically close to uniform over Z(n+1)⇥m
q

<latexit sha1_base64="c7z1rh4GXg84bMVoigP9D0LKG4c=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahIpREBF0W3LhswT6wiWEynbRDZyZxZiKUUBA3/oobF4q49R/c+TdO2i60euDC4Zx7ufeeMGFUacf5sgoLi0vLK8XV0tr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXuR++45IRWNxpUcJ8TnqCxpRjLSRAnvf40gPwjC7Hge3N1lFHLtHnqacKMjHgV12qs4E8C9xZ6QMZqgH9qfXi3HKidCYIaW6rpNoP0NSU8zIuOSliiQID1GfdA0VyOzxs8kXY3holB6MYmlKaDhRf05kiCs14qHpzG9W814u/ud1Ux2d+xkVSaqJwNNFUcqgjmEeCexRSbBmI0MQltTcCvEASYS1Ca5kQnDnX/5LWidV16m6jdNyrXE/jaMI9sABqAAXnIEauAR10AQYPIAn8AJerUfr2Xqz3qetBWsW4S74BevjGxIGmLo=</latexit><latexit sha1_base64="c7z1rh4GXg84bMVoigP9D0LKG4c=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahIpREBF0W3LhswT6wiWEynbRDZyZxZiKUUBA3/oobF4q49R/c+TdO2i60euDC4Zx7ufeeMGFUacf5sgoLi0vLK8XV0tr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXuR++45IRWNxpUcJ8TnqCxpRjLSRAnvf40gPwjC7Hge3N1lFHLtHnqacKMjHgV12qs4E8C9xZ6QMZqgH9qfXi3HKidCYIaW6rpNoP0NSU8zIuOSliiQID1GfdA0VyOzxs8kXY3holB6MYmlKaDhRf05kiCs14qHpzG9W814u/ud1Ux2d+xkVSaqJwNNFUcqgjmEeCexRSbBmI0MQltTcCvEASYS1Ca5kQnDnX/5LWidV16m6jdNyrXE/jaMI9sABqAAXnIEauAR10AQYPIAn8AJerUfr2Xqz3qetBWsW4S74BevjGxIGmLo=</latexit><latexit sha1_base64="c7z1rh4GXg84bMVoigP9D0LKG4c=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahIpREBF0W3LhswT6wiWEynbRDZyZxZiKUUBA3/oobF4q49R/c+TdO2i60euDC4Zx7ufeeMGFUacf5sgoLi0vLK8XV0tr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXuR++45IRWNxpUcJ8TnqCxpRjLSRAnvf40gPwjC7Hge3N1lFHLtHnqacKMjHgV12qs4E8C9xZ6QMZqgH9qfXi3HKidCYIaW6rpNoP0NSU8zIuOSliiQID1GfdA0VyOzxs8kXY3holB6MYmlKaDhRf05kiCs14qHpzG9W814u/ud1Ux2d+xkVSaqJwNNFUcqgjmEeCexRSbBmI0MQltTcCvEASYS1Ca5kQnDnX/5LWidV16m6jdNyrXE/jaMI9sABqAAXnIEauAR10AQYPIAn8AJerUfr2Xqz3qetBWsW4S74BevjGxIGmLo=</latexit><latexit sha1_base64="c7z1rh4GXg84bMVoigP9D0LKG4c=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahIpREBF0W3LhswT6wiWEynbRDZyZxZiKUUBA3/oobF4q49R/c+TdO2i60euDC4Zx7ufeeMGFUacf5sgoLi0vLK8XV0tr6xuaWvb3TUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXuR++45IRWNxpUcJ8TnqCxpRjLSRAnvf40gPwjC7Hge3N1lFHLtHnqacKMjHgV12qs4E8C9xZ6QMZqgH9qfXi3HKidCYIaW6rpNoP0NSU8zIuOSliiQID1GfdA0VyOzxs8kXY3holB6MYmlKaDhRf05kiCs14qHpzG9W814u/ud1Ux2d+xkVSaqJwNNFUcqgjmEeCexRSbBmI0MQltTcCvEASYS1Ca5kQnDnX/5LWidV16m6jdNyrXE/jaMI9sABqAAXnIEauAR10AQYPIAn8AJerUfr2Xqz3qetBWsW4S74BevjGxIGmLo=</latexit>

Eval(A,r,𝜼): y  rA+ ⌘
<latexit sha1_base64="REGLGcJq1riOw1TY+esntQla1Zw=">AAAB+3icbZBLSwMxFIUz9VXra6xLN8EiCEKZEUGXFTcuW7APaIeSSe+0oZkHyR1xGAr+EjcuFHHrH3HnvzF9LLT1QODjnBtyc/xECo2O820V1tY3NreK26Wd3b39A/uw3NJxqjg0eSxj1fGZBikiaKJACZ1EAQt9CW1/fDvN2w+gtIije8wS8EI2jEQgOENj9e1yRntDQE0VvaHntAfI+nbFqToz0VVwF1AhC9X79ldvEPM0hAi5ZFp3XSdBL2cKBZcwKfVSDQnjYzaErsGIhaC9fLb7hJ4aZ0CDWJkTIZ25v2/kLNQ6C30zGTIc6eVsav6XdVMMrr1cREmKEPH5Q0EqKcZ0WgQdCAUcZWaAcSXMrpSPmGIcTV0lU4K7/OVVaF1UXafqNi4rtcbTvI4iOSYn5Iy45IrUyB2pkybh5JE8k1fyZk2sF+vd+piPFqxFhUfkj6zPH/k6k4o=</latexit><latexit sha1_base64="REGLGcJq1riOw1TY+esntQla1Zw=">AAAB+3icbZBLSwMxFIUz9VXra6xLN8EiCEKZEUGXFTcuW7APaIeSSe+0oZkHyR1xGAr+EjcuFHHrH3HnvzF9LLT1QODjnBtyc/xECo2O820V1tY3NreK26Wd3b39A/uw3NJxqjg0eSxj1fGZBikiaKJACZ1EAQt9CW1/fDvN2w+gtIije8wS8EI2jEQgOENj9e1yRntDQE0VvaHntAfI+nbFqToz0VVwF1AhC9X79ldvEPM0hAi5ZFp3XSdBL2cKBZcwKfVSDQnjYzaErsGIhaC9fLb7hJ4aZ0CDWJkTIZ25v2/kLNQ6C30zGTIc6eVsav6XdVMMrr1cREmKEPH5Q0EqKcZ0WgQdCAUcZWaAcSXMrpSPmGIcTV0lU4K7/OVVaF1UXafqNi4rtcbTvI4iOSYn5Iy45IrUyB2pkybh5JE8k1fyZk2sF+vd+piPFqxFhUfkj6zPH/k6k4o=</latexit><latexit sha1_base64="REGLGcJq1riOw1TY+esntQla1Zw=">AAAB+3icbZBLSwMxFIUz9VXra6xLN8EiCEKZEUGXFTcuW7APaIeSSe+0oZkHyR1xGAr+EjcuFHHrH3HnvzF9LLT1QODjnBtyc/xECo2O820V1tY3NreK26Wd3b39A/uw3NJxqjg0eSxj1fGZBikiaKJACZ1EAQt9CW1/fDvN2w+gtIije8wS8EI2jEQgOENj9e1yRntDQE0VvaHntAfI+nbFqToz0VVwF1AhC9X79ldvEPM0hAi5ZFp3XSdBL2cKBZcwKfVSDQnjYzaErsGIhaC9fLb7hJ4aZ0CDWJkTIZ25v2/kLNQ6C30zGTIc6eVsav6XdVMMrr1cREmKEPH5Q0EqKcZ0WgQdCAUcZWaAcSXMrpSPmGIcTV0lU4K7/OVVaF1UXafqNi4rtcbTvI4iOSYn5Iy45IrUyB2pkybh5JE8k1fyZk2sF+vd+piPFqxFhUfkj6zPH/k6k4o=</latexit><latexit sha1_base64="REGLGcJq1riOw1TY+esntQla1Zw=">AAAB+3icbZBLSwMxFIUz9VXra6xLN8EiCEKZEUGXFTcuW7APaIeSSe+0oZkHyR1xGAr+EjcuFHHrH3HnvzF9LLT1QODjnBtyc/xECo2O820V1tY3NreK26Wd3b39A/uw3NJxqjg0eSxj1fGZBikiaKJACZ1EAQt9CW1/fDvN2w+gtIije8wS8EI2jEQgOENj9e1yRntDQE0VvaHntAfI+nbFqToz0VVwF1AhC9X79ldvEPM0hAi5ZFp3XSdBL2cKBZcwKfVSDQnjYzaErsGIhaC9fLb7hJ4aZ0CDWJkTIZ25v2/kLNQ6C30zGTIc6eVsav6XdVMMrr1cREmKEPH5Q0EqKcZ0WgQdCAUcZWaAcSXMrpSPmGIcTV0lU4K7/OVVaF1UXafqNi4rtcbTvI4iOSYn5Iy45IrUyB2pkybh5JE8k1fyZk2sF+vd+piPFqxFhUfkj6zPH/k6k4o=</latexit>

Trapdoor Inversion:

where r  $ Zn+1
q

<latexit sha1_base64="dfguEehJgx76KrvUdEt3TDQEMi8=">AAACBnicbVBNS8NAEN3Ur1q/qh5FWKyCIJREBD0WvHhswX5gE8Nmu22XbjZxdyKUUBC8+Fe8eFDEq7/Bm//GTduDtj4YeLw3w8y8IBZcg21/W7mFxaXllfxqYW19Y3OruL3T0FGiKKvTSESqFRDNBJesDhwEa8WKkTAQrBkMLjO/ec+U5pG8hmHMvJD0JO9ySsBIfnFfYbfHQPvuIXZDAv0gSG9G/t1tKk+ckV8s2WV7DDxPnCkpoSmqfvHL7UQ0CZkEKojWbceOwUuJAk4FGxXcRLOY0AHpsbahkoRMe+n4jRE+MkoHdyNlSgIeq78nUhJqPQwD05ldqme9TPzPayfQvfBSLuMEmKSTRd1EYIhwlgnucMUoiKEhhCpubsW0TxShYJIrmBCc2ZfnSeO07Nhlp3ZWqtQeJnHk0R46QMfIQeeogq5QFdURRY/oGb2iN+vJerHerY9Ja86aRriL/sD6/AGguZkI</latexit><latexit sha1_base64="dfguEehJgx76KrvUdEt3TDQEMi8=">AAACBnicbVBNS8NAEN3Ur1q/qh5FWKyCIJREBD0WvHhswX5gE8Nmu22XbjZxdyKUUBC8+Fe8eFDEq7/Bm//GTduDtj4YeLw3w8y8IBZcg21/W7mFxaXllfxqYW19Y3OruL3T0FGiKKvTSESqFRDNBJesDhwEa8WKkTAQrBkMLjO/ec+U5pG8hmHMvJD0JO9ySsBIfnFfYbfHQPvuIXZDAv0gSG9G/t1tKk+ckV8s2WV7DDxPnCkpoSmqfvHL7UQ0CZkEKojWbceOwUuJAk4FGxXcRLOY0AHpsbahkoRMe+n4jRE+MkoHdyNlSgIeq78nUhJqPQwD05ldqme9TPzPayfQvfBSLuMEmKSTRd1EYIhwlgnucMUoiKEhhCpubsW0TxShYJIrmBCc2ZfnSeO07Nhlp3ZWqtQeJnHk0R46QMfIQeeogq5QFdURRY/oGb2iN+vJerHerY9Ja86aRriL/sD6/AGguZkI</latexit><latexit sha1_base64="dfguEehJgx76KrvUdEt3TDQEMi8=">AAACBnicbVBNS8NAEN3Ur1q/qh5FWKyCIJREBD0WvHhswX5gE8Nmu22XbjZxdyKUUBC8+Fe8eFDEq7/Bm//GTduDtj4YeLw3w8y8IBZcg21/W7mFxaXllfxqYW19Y3OruL3T0FGiKKvTSESqFRDNBJesDhwEa8WKkTAQrBkMLjO/ec+U5pG8hmHMvJD0JO9ySsBIfnFfYbfHQPvuIXZDAv0gSG9G/t1tKk+ckV8s2WV7DDxPnCkpoSmqfvHL7UQ0CZkEKojWbceOwUuJAk4FGxXcRLOY0AHpsbahkoRMe+n4jRE+MkoHdyNlSgIeq78nUhJqPQwD05ldqme9TPzPayfQvfBSLuMEmKSTRd1EYIhwlgnucMUoiKEhhCpubsW0TxShYJIrmBCc2ZfnSeO07Nhlp3ZWqtQeJnHk0R46QMfIQeeogq5QFdURRY/oGb2iN+vJerHerY9Ja86aRriL/sD6/AGguZkI</latexit><latexit sha1_base64="dfguEehJgx76KrvUdEt3TDQEMi8=">AAACBnicbVBNS8NAEN3Ur1q/qh5FWKyCIJREBD0WvHhswX5gE8Nmu22XbjZxdyKUUBC8+Fe8eFDEq7/Bm//GTduDtj4YeLw3w8y8IBZcg21/W7mFxaXllfxqYW19Y3OruL3T0FGiKKvTSESqFRDNBJesDhwEa8WKkTAQrBkMLjO/ec+U5pG8hmHMvJD0JO9ySsBIfnFfYbfHQPvuIXZDAv0gSG9G/t1tKk+ckV8s2WV7DDxPnCkpoSmqfvHL7UQ0CZkEKojWbceOwUuJAk4FGxXcRLOY0AHpsbahkoRMe+n4jRE+MkoHdyNlSgIeq78nUhJqPQwD05ldqme9TPzPayfQvfBSLuMEmKSTRd1EYIhwlgnucMUoiKEhhCpubsW0TxShYJIrmBCc2ZfnSeO07Nhlp3ZWqtQeJnHk0R46QMfIQeeogq5QFdURRY/oGb2iN+vJerHerY9Ja86aRriL/sD6/AGguZkI</latexit>

⌘  $ DZm,�1
<latexit sha1_base64="osdZ49Ut2cZmepGG2i0QrXlsrpw=">AAACEHicbVA9SwNBEN3zM8avqKXNYhQtJNyJoGVAC0sFo2LuPPY2k2Rx9+7YnRPCEfAP2PhXbCwUsbW089+4l6TQ6IOBx3szzMyLUikMuu6XMzE5NT0zW5orzy8sLi1XVlYvTJJpDg2eyERfRcyAFDE0UKCEq1QDU5GEy+j2qPAv70AbkcTn2EshUKwTi7bgDK0UVrZ9QEb9DqAJ/U16HOa+YtiNovy6f6N2fSM6ioVeP6xU3Zo7AP1LvBGpkhFOw8qn30p4piBGLpkxTc9NMciZRsEl9Mt+ZiBl/JZ1oGlpzBSYIB881KdbVmnRdqJtxUgH6s+JnCljeiqyncW1ZtwrxP+8ZobtwyAXcZohxHy4qJ1Jigkt0qEtoYGj7FnCuBb2Vsq7TDOONsOyDcEbf/kvudireW7NO9uv1s/uh3GUyDrZIDvEIwekTk7IKWkQTh7IE3khr86j8+y8Oe/D1glnFOEa+QXn4xtEOJ0v</latexit><latexit sha1_base64="osdZ49Ut2cZmepGG2i0QrXlsrpw=">AAACEHicbVA9SwNBEN3zM8avqKXNYhQtJNyJoGVAC0sFo2LuPPY2k2Rx9+7YnRPCEfAP2PhXbCwUsbW089+4l6TQ6IOBx3szzMyLUikMuu6XMzE5NT0zW5orzy8sLi1XVlYvTJJpDg2eyERfRcyAFDE0UKCEq1QDU5GEy+j2qPAv70AbkcTn2EshUKwTi7bgDK0UVrZ9QEb9DqAJ/U16HOa+YtiNovy6f6N2fSM6ioVeP6xU3Zo7AP1LvBGpkhFOw8qn30p4piBGLpkxTc9NMciZRsEl9Mt+ZiBl/JZ1oGlpzBSYIB881KdbVmnRdqJtxUgH6s+JnCljeiqyncW1ZtwrxP+8ZobtwyAXcZohxHy4qJ1Jigkt0qEtoYGj7FnCuBb2Vsq7TDOONsOyDcEbf/kvudireW7NO9uv1s/uh3GUyDrZIDvEIwekTk7IKWkQTh7IE3khr86j8+y8Oe/D1glnFOEa+QXn4xtEOJ0v</latexit><latexit sha1_base64="osdZ49Ut2cZmepGG2i0QrXlsrpw=">AAACEHicbVA9SwNBEN3zM8avqKXNYhQtJNyJoGVAC0sFo2LuPPY2k2Rx9+7YnRPCEfAP2PhXbCwUsbW089+4l6TQ6IOBx3szzMyLUikMuu6XMzE5NT0zW5orzy8sLi1XVlYvTJJpDg2eyERfRcyAFDE0UKCEq1QDU5GEy+j2qPAv70AbkcTn2EshUKwTi7bgDK0UVrZ9QEb9DqAJ/U16HOa+YtiNovy6f6N2fSM6ioVeP6xU3Zo7AP1LvBGpkhFOw8qn30p4piBGLpkxTc9NMciZRsEl9Mt+ZiBl/JZ1oGlpzBSYIB881KdbVmnRdqJtxUgH6s+JnCljeiqyncW1ZtwrxP+8ZobtwyAXcZohxHy4qJ1Jigkt0qEtoYGj7FnCuBb2Vsq7TDOONsOyDcEbf/kvudireW7NO9uv1s/uh3GUyDrZIDvEIwekTk7IKWkQTh7IE3khr86j8+y8Oe/D1glnFOEa+QXn4xtEOJ0v</latexit><latexit sha1_base64="osdZ49Ut2cZmepGG2i0QrXlsrpw=">AAACEHicbVA9SwNBEN3zM8avqKXNYhQtJNyJoGVAC0sFo2LuPPY2k2Rx9+7YnRPCEfAP2PhXbCwUsbW089+4l6TQ6IOBx3szzMyLUikMuu6XMzE5NT0zW5orzy8sLi1XVlYvTJJpDg2eyERfRcyAFDE0UKCEq1QDU5GEy+j2qPAv70AbkcTn2EshUKwTi7bgDK0UVrZ9QEb9DqAJ/U16HOa+YtiNovy6f6N2fSM6ioVeP6xU3Zo7AP1LvBGpkhFOw8qn30p4piBGLpkxTc9NMciZRsEl9Mt+ZiBl/JZ1oGlpzBSYIB881KdbVmnRdqJtxUgH6s+JnCljeiqyncW1ZtwrxP+8ZobtwyAXcZohxHy4qJ1Jigkt0qEtoYGj7FnCuBb2Vsq7TDOONsOyDcEbf/kvudireW7NO9uv1s/uh3GUyDrZIDvEIwekTk7IKWkQTh7IE3khr86j8+y8Oe/D1glnFOEa+QXn4xtEOJ0v</latexit>

s Decode(td, y)
<latexit sha1_base64="0XfmyisCgOgn/VsBdZiJWLxMvvk=">AAACBnicbVDJSgNBEO2JW4zbqEcRGoMQQcKMCHoM6MFjAmaBJISenpqkSc9Cd40QhoDgxV/x4kERr36DN//GznLQ6IMqHu9V01XPS6TQ6DhfVm5peWV1Lb9e2Njc2t6xd/caOk4VhzqPZaxaHtMgRQR1FCihlShgoSeh6Q2vJn7zDpQWcXSLowS6IetHIhCcoZF69qGmnT6g6SHDgQ6ya+CxD+MS+qejk55ddMrOFPQvceekSOao9uzPjh/zNIQIuWRat10nwW7GFAouYVzopBoSxoesD21DIxaC7mbTM8b02Cg+DWJlKkI6VX++yFio9Sj0zOR02UVvIv7ntVMMLruZiJIUIeKzj4JUUozpJBPqCwUc5cgQxpUwu1I+YIpxNMkVTAju4sl/SeOs7Dplt3ZerNTuZ3HkyQE5IiXikgtSITekSuqEkwfyRF7Iq/VoPVtv1vtsNGfNI9wnv2B9fAOj3pkH</latexit><latexit sha1_base64="0XfmyisCgOgn/VsBdZiJWLxMvvk=">AAACBnicbVDJSgNBEO2JW4zbqEcRGoMQQcKMCHoM6MFjAmaBJISenpqkSc9Cd40QhoDgxV/x4kERr36DN//GznLQ6IMqHu9V01XPS6TQ6DhfVm5peWV1Lb9e2Njc2t6xd/caOk4VhzqPZaxaHtMgRQR1FCihlShgoSeh6Q2vJn7zDpQWcXSLowS6IetHIhCcoZF69qGmnT6g6SHDgQ6ya+CxD+MS+qejk55ddMrOFPQvceekSOao9uzPjh/zNIQIuWRat10nwW7GFAouYVzopBoSxoesD21DIxaC7mbTM8b02Cg+DWJlKkI6VX++yFio9Sj0zOR02UVvIv7ntVMMLruZiJIUIeKzj4JUUozpJBPqCwUc5cgQxpUwu1I+YIpxNMkVTAju4sl/SeOs7Dplt3ZerNTuZ3HkyQE5IiXikgtSITekSuqEkwfyRF7Iq/VoPVtv1vtsNGfNI9wnv2B9fAOj3pkH</latexit><latexit sha1_base64="0XfmyisCgOgn/VsBdZiJWLxMvvk=">AAACBnicbVDJSgNBEO2JW4zbqEcRGoMQQcKMCHoM6MFjAmaBJISenpqkSc9Cd40QhoDgxV/x4kERr36DN//GznLQ6IMqHu9V01XPS6TQ6DhfVm5peWV1Lb9e2Njc2t6xd/caOk4VhzqPZaxaHtMgRQR1FCihlShgoSeh6Q2vJn7zDpQWcXSLowS6IetHIhCcoZF69qGmnT6g6SHDgQ6ya+CxD+MS+qejk55ddMrOFPQvceekSOao9uzPjh/zNIQIuWRat10nwW7GFAouYVzopBoSxoesD21DIxaC7mbTM8b02Cg+DWJlKkI6VX++yFio9Sj0zOR02UVvIv7ntVMMLruZiJIUIeKzj4JUUozpJBPqCwUc5cgQxpUwu1I+YIpxNMkVTAju4sl/SeOs7Dplt3ZerNTuZ3HkyQE5IiXikgtSITekSuqEkwfyRF7Iq/VoPVtv1vtsNGfNI9wnv2B9fAOj3pkH</latexit><latexit sha1_base64="0XfmyisCgOgn/VsBdZiJWLxMvvk=">AAACBnicbVDJSgNBEO2JW4zbqEcRGoMQQcKMCHoM6MFjAmaBJISenpqkSc9Cd40QhoDgxV/x4kERr36DN//GznLQ6IMqHu9V01XPS6TQ6DhfVm5peWV1Lb9e2Njc2t6xd/caOk4VhzqPZaxaHtMgRQR1FCihlShgoSeh6Q2vJn7zDpQWcXSLowS6IetHIhCcoZF69qGmnT6g6SHDgQ6ya+CxD+MS+qejk55ddMrOFPQvceekSOao9uzPjh/zNIQIuWRat10nwW7GFAouYVzopBoSxoesD21DIxaC7mbTM8b02Cg+DWJlKkI6VX++yFio9Sj0zOR02UVvIv7ntVMMLruZiJIUIeKzj4JUUozpJBPqCwUc5cgQxpUwu1I+YIpxNMkVTAju4sl/SeOs7Dplt3ZerNTuZ3HkyQE5IiXikgtSITekSuqEkwfyRF7Iq/VoPVtv1vtsNGfNI9wnv2B9fAOj3pkH</latexit>

Correct if k⌘k  q

⌦̃(
p
m)

<latexit sha1_base64="18SBpHXCPmqzs6iQwJf8ULpp/VQ=">AAACG3icbZDLSgMxFIYzXmu9VV26CRZBN2WmCLosuHFnC7YKnVIy6ZkamsxMkzNCGQd8DDe+ihsXirgSXPg2ppeFtwMhP/9/Dsn5gkQKg6776czNLywuLRdWiqtr6xubpa3tlolTzaHJYxnrq4AZkCKCJgqUcJVoYCqQcBkMTsf55Q1oI+LoAkcJdBTrRyIUnKG1uqWqf0t9QEbHt4Qh9UPNeDbMMx+F7EHmnyvos/zAN0ONmcoP826p7FbcSdG/wpuJMplVvVt693sxTxVEyCUzpu25CXYyplFwCXnRTw0kjA9YH9pWRkyB6WST3XK6b50eDWNtT4R04n6fyJgyZqQC26kYXpvf2dj8L2unGJ50MhElKULEpw+FqaQY0zEo2hMaOMqRFYxrYf9K+TWzcNDiLFoI3u+V/4pWteK5Fa9xVK417qY4CmSX7JED4pFjUiNnpE6ahJN78kieyYvz4Dw5r87btHXOmSHcIT/K+fgC7GWicg==</latexit><latexit sha1_base64="18SBpHXCPmqzs6iQwJf8ULpp/VQ=">AAACG3icbZDLSgMxFIYzXmu9VV26CRZBN2WmCLosuHFnC7YKnVIy6ZkamsxMkzNCGQd8DDe+ihsXirgSXPg2ppeFtwMhP/9/Dsn5gkQKg6776czNLywuLRdWiqtr6xubpa3tlolTzaHJYxnrq4AZkCKCJgqUcJVoYCqQcBkMTsf55Q1oI+LoAkcJdBTrRyIUnKG1uqWqf0t9QEbHt4Qh9UPNeDbMMx+F7EHmnyvos/zAN0ONmcoP826p7FbcSdG/wpuJMplVvVt693sxTxVEyCUzpu25CXYyplFwCXnRTw0kjA9YH9pWRkyB6WST3XK6b50eDWNtT4R04n6fyJgyZqQC26kYXpvf2dj8L2unGJ50MhElKULEpw+FqaQY0zEo2hMaOMqRFYxrYf9K+TWzcNDiLFoI3u+V/4pWteK5Fa9xVK417qY4CmSX7JED4pFjUiNnpE6ahJN78kieyYvz4Dw5r87btHXOmSHcIT/K+fgC7GWicg==</latexit><latexit sha1_base64="18SBpHXCPmqzs6iQwJf8ULpp/VQ=">AAACG3icbZDLSgMxFIYzXmu9VV26CRZBN2WmCLosuHFnC7YKnVIy6ZkamsxMkzNCGQd8DDe+ihsXirgSXPg2ppeFtwMhP/9/Dsn5gkQKg6776czNLywuLRdWiqtr6xubpa3tlolTzaHJYxnrq4AZkCKCJgqUcJVoYCqQcBkMTsf55Q1oI+LoAkcJdBTrRyIUnKG1uqWqf0t9QEbHt4Qh9UPNeDbMMx+F7EHmnyvos/zAN0ONmcoP826p7FbcSdG/wpuJMplVvVt693sxTxVEyCUzpu25CXYyplFwCXnRTw0kjA9YH9pWRkyB6WST3XK6b50eDWNtT4R04n6fyJgyZqQC26kYXpvf2dj8L2unGJ50MhElKULEpw+FqaQY0zEo2hMaOMqRFYxrYf9K+TWzcNDiLFoI3u+V/4pWteK5Fa9xVK417qY4CmSX7JED4pFjUiNnpE6ahJN78kieyYvz4Dw5r87btHXOmSHcIT/K+fgC7GWicg==</latexit><latexit sha1_base64="18SBpHXCPmqzs6iQwJf8ULpp/VQ=">AAACG3icbZDLSgMxFIYzXmu9VV26CRZBN2WmCLosuHFnC7YKnVIy6ZkamsxMkzNCGQd8DDe+ihsXirgSXPg2ppeFtwMhP/9/Dsn5gkQKg6776czNLywuLRdWiqtr6xubpa3tlolTzaHJYxnrq4AZkCKCJgqUcJVoYCqQcBkMTsf55Q1oI+LoAkcJdBTrRyIUnKG1uqWqf0t9QEbHt4Qh9UPNeDbMMx+F7EHmnyvos/zAN0ONmcoP826p7FbcSdG/wpuJMplVvVt693sxTxVEyCUzpu25CXYyplFwCXnRTw0kjA9YH9pWRkyB6WST3XK6b50eDWNtT4R04n6fyJgyZqQC26kYXpvf2dj8L2unGJ50MhElKULEpw+FqaQY0zEo2hMaOMqRFYxrYf9K+TWzcNDiLFoI3u+V/4pWteK5Fa9xVK417qY4CmSX7JED4pFjUiNnpE6ahJN78kieyYvz4Dw5r87btHXOmSHcIT/K+fgC7GWicg==</latexit>

, �1  q

⌦̃(m)
<latexit sha1_base64="QrAo5J/c452oIUT/lxJmx4J76EY="></latexit><latexit sha1_base64="QrAo5J/c452oIUT/lxJmx4J76EY="></latexit><latexit sha1_base64="QrAo5J/c452oIUT/lxJmx4J76EY="></latexit><latexit sha1_base64="QrAo5J/c452oIUT/lxJmx4J76EY="></latexit>



A simple Idea
• What happens if we us one and the same matrix A as public key in primal 

Regev encryption and the dual Regev TDF?


• Given a key A, compute two “ciphertexts”: 
- c = Enc(A, 𝝁) 
- y= Eval(A,r,𝜼)


• Clearly, if A is a public key for primal Regev, we can recover 𝝁


• Likewise, if A is a public key for dual Regev, we can recover r



A simple idea
• What happens in the other cases?


• Consider the lattice 

• Observervation: If A is an honestly generated primal Regev key, then 𝜦q(A) 
contains an unusually short vector


• Conversely, if A is an honestly generated dual Regev key, then 𝜦q(A) does 
not have short vectors (e.g. via transference, counting argument etc.)

⇤q(A) = {z 2 Zm : 9v 2 Zn
q s.t. z = vA (mod q)}

<latexit sha1_base64="PK66TpjuJsTsXoB5RLKO0x0anOg="></latexit><latexit sha1_base64="PK66TpjuJsTsXoB5RLKO0x0anOg="></latexit><latexit sha1_base64="PK66TpjuJsTsXoB5RLKO0x0anOg="></latexit><latexit sha1_base64="PK66TpjuJsTsXoB5RLKO0x0anOg="></latexit>



Smoothing [MR04]

�0 >
q ·

p
m

�1(⇤q(A))
� ⌘✏(⇤

?
q (A))

<latexit sha1_base64="otM8x22es1sVU+rmw1TRJCv1kGw="></latexit><latexit sha1_base64="otM8x22es1sVU+rmw1TRJCv1kGw="></latexit><latexit sha1_base64="otM8x22es1sVU+rmw1TRJCv1kGw="></latexit><latexit sha1_base64="otM8x22es1sVU+rmw1TRJCv1kGw="></latexit>

A · x ⇡✏ u (mod q)
<latexit sha1_base64="onCpull3C0oiZCyl0F5f7Ln22dI=">AAACEHicbVDLSgMxFM34rPU16tJNsIh1U2ZE0GXFjcsW7AM6ZchkMm1oJolJRlpKwR9w46+4caGIW5fu/BvTx0JbD1zu4Zx7Se6JJKPaeN63s7S8srq2ntvIb25t7+y6e/t1LTKFSQ0LJlQzQpowyknNUMNIUyqC0oiRRtS7HvuNe6I0FfzWDCRpp6jDaUIxMlYK3ZOrAMfCwD4MkJRK9MOASE2Z4DCDASymIrbt7jR0C17JmwAuEn9GCmCGSuh+BbHAWUq4wQxp3fI9adpDpAzFjIzyQaaJRLiHOqRlKUcp0e3h5KARPLZKDBOhbHEDJ+rvjSFKtR6kkZ1MkenqeW8s/ue1MpNctoeUy8wQjqcPJRmDRsBxOjCmimDDBpYgrKj9K8RdpBA2NsO8DcGfP3mR1M9Kvlfyq+eFcvVhGkcOHIIjUAQ+uABlcAMqoAYweATP4BW8OU/Oi/PufExHl5xZhAfgD5zPH89WnDk=</latexit><latexit sha1_base64="onCpull3C0oiZCyl0F5f7Ln22dI=">AAACEHicbVDLSgMxFM34rPU16tJNsIh1U2ZE0GXFjcsW7AM6ZchkMm1oJolJRlpKwR9w46+4caGIW5fu/BvTx0JbD1zu4Zx7Se6JJKPaeN63s7S8srq2ntvIb25t7+y6e/t1LTKFSQ0LJlQzQpowyknNUMNIUyqC0oiRRtS7HvuNe6I0FfzWDCRpp6jDaUIxMlYK3ZOrAMfCwD4MkJRK9MOASE2Z4DCDASymIrbt7jR0C17JmwAuEn9GCmCGSuh+BbHAWUq4wQxp3fI9adpDpAzFjIzyQaaJRLiHOqRlKUcp0e3h5KARPLZKDBOhbHEDJ+rvjSFKtR6kkZ1MkenqeW8s/ue1MpNctoeUy8wQjqcPJRmDRsBxOjCmimDDBpYgrKj9K8RdpBA2NsO8DcGfP3mR1M9Kvlfyq+eFcvVhGkcOHIIjUAQ+uABlcAMqoAYweATP4BW8OU/Oi/PufExHl5xZhAfgD5zPH89WnDk=</latexit><latexit sha1_base64="onCpull3C0oiZCyl0F5f7Ln22dI=">AAACEHicbVDLSgMxFM34rPU16tJNsIh1U2ZE0GXFjcsW7AM6ZchkMm1oJolJRlpKwR9w46+4caGIW5fu/BvTx0JbD1zu4Zx7Se6JJKPaeN63s7S8srq2ntvIb25t7+y6e/t1LTKFSQ0LJlQzQpowyknNUMNIUyqC0oiRRtS7HvuNe6I0FfzWDCRpp6jDaUIxMlYK3ZOrAMfCwD4MkJRK9MOASE2Z4DCDASymIrbt7jR0C17JmwAuEn9GCmCGSuh+BbHAWUq4wQxp3fI9adpDpAzFjIzyQaaJRLiHOqRlKUcp0e3h5KARPLZKDBOhbHEDJ+rvjSFKtR6kkZ1MkenqeW8s/ue1MpNctoeUy8wQjqcPJRmDRsBxOjCmimDDBpYgrKj9K8RdpBA2NsO8DcGfP3mR1M9Kvlfyq+eFcvVhGkcOHIIjUAQ+uABlcAMqoAYweATP4BW8OU/Oi/PufExHl5xZhAfgD5zPH89WnDk=</latexit><latexit sha1_base64="onCpull3C0oiZCyl0F5f7Ln22dI=">AAACEHicbVDLSgMxFM34rPU16tJNsIh1U2ZE0GXFjcsW7AM6ZchkMm1oJolJRlpKwR9w46+4caGIW5fu/BvTx0JbD1zu4Zx7Se6JJKPaeN63s7S8srq2ntvIb25t7+y6e/t1LTKFSQ0LJlQzQpowyknNUMNIUyqC0oiRRtS7HvuNe6I0FfzWDCRpp6jDaUIxMlYK3ZOrAMfCwD4MkJRK9MOASE2Z4DCDASymIrbt7jR0C17JmwAuEn9GCmCGSuh+BbHAWUq4wQxp3fI9adpDpAzFjIzyQaaJRLiHOqRlKUcp0e3h5KARPLZKDBOhbHEDJ+rvjSFKtR6kkZ1MkenqeW8s/ue1MpNctoeUy8wQjqcPJRmDRsBxOjCmimDDBpYgrKj9K8RdpBA2NsO8DcGfP3mR1M9Kvlfyq+eFcvVhGkcOHIIjUAQ+uABlcAMqoAYweATP4BW8OU/Oi/PufExHl5xZhAfgD5zPH89WnDk=</latexit>

If

then

c = Ax+ ECC(µ)
<latexit sha1_base64="MTx4X+8YXq5P3L2nUzaIdMgeExY=">AAAB+nicbZBLSwMxFIXv+Kz1NdWlm2ARKkKZEUE3QqUILluwD2iHkkkzbWgyMyQZtYwF/4gbF4q49Ze489+YPhbaeiDwcc4NuTl+zJnSjvNtLS2vrK6tZzaym1vbO7t2bq+uokQSWiMRj2TTx4pyFtKaZprTZiwpFj6nDX9QHueNOyoVi8JbPYypJ3AvZAEjWBurY+cIukRXD+gEXZfLhbZIjjt23ik6E6FFcGeQh5kqHfur3Y1IImioCcdKtVwn1l6KpWaE01G2nSgaYzLAPdoyGGJBlZdOVh+hI+N0URBJc0KNJu7vGykWSg2FbyYF1n01n43N/7JWooMLL2VhnGgakulDQcKRjtC4B9RlkhLNhwYwkczsikgfS0y0aStrSnDnv7wI9dOi6xTd6lm+VH2a1pGBAziEArhwDiW4gQrUgMA9PMMrvFmP1ov1bn1MR5esWYX78EfW5w/hwpJC</latexit><latexit sha1_base64="MTx4X+8YXq5P3L2nUzaIdMgeExY=">AAAB+nicbZBLSwMxFIXv+Kz1NdWlm2ARKkKZEUE3QqUILluwD2iHkkkzbWgyMyQZtYwF/4gbF4q49Ze489+YPhbaeiDwcc4NuTl+zJnSjvNtLS2vrK6tZzaym1vbO7t2bq+uokQSWiMRj2TTx4pyFtKaZprTZiwpFj6nDX9QHueNOyoVi8JbPYypJ3AvZAEjWBurY+cIukRXD+gEXZfLhbZIjjt23ik6E6FFcGeQh5kqHfur3Y1IImioCcdKtVwn1l6KpWaE01G2nSgaYzLAPdoyGGJBlZdOVh+hI+N0URBJc0KNJu7vGykWSg2FbyYF1n01n43N/7JWooMLL2VhnGgakulDQcKRjtC4B9RlkhLNhwYwkczsikgfS0y0aStrSnDnv7wI9dOi6xTd6lm+VH2a1pGBAziEArhwDiW4gQrUgMA9PMMrvFmP1ov1bn1MR5esWYX78EfW5w/hwpJC</latexit><latexit sha1_base64="MTx4X+8YXq5P3L2nUzaIdMgeExY=">AAAB+nicbZBLSwMxFIXv+Kz1NdWlm2ARKkKZEUE3QqUILluwD2iHkkkzbWgyMyQZtYwF/4gbF4q49Ze489+YPhbaeiDwcc4NuTl+zJnSjvNtLS2vrK6tZzaym1vbO7t2bq+uokQSWiMRj2TTx4pyFtKaZprTZiwpFj6nDX9QHueNOyoVi8JbPYypJ3AvZAEjWBurY+cIukRXD+gEXZfLhbZIjjt23ik6E6FFcGeQh5kqHfur3Y1IImioCcdKtVwn1l6KpWaE01G2nSgaYzLAPdoyGGJBlZdOVh+hI+N0URBJc0KNJu7vGykWSg2FbyYF1n01n43N/7JWooMLL2VhnGgakulDQcKRjtC4B9RlkhLNhwYwkczsikgfS0y0aStrSnDnv7wI9dOi6xTd6lm+VH2a1pGBAziEArhwDiW4gQrUgMA9PMMrvFmP1ov1bn1MR5esWYX78EfW5w/hwpJC</latexit><latexit sha1_base64="MTx4X+8YXq5P3L2nUzaIdMgeExY=">AAAB+nicbZBLSwMxFIXv+Kz1NdWlm2ARKkKZEUE3QqUILluwD2iHkkkzbWgyMyQZtYwF/4gbF4q49Ze489+YPhbaeiDwcc4NuTl+zJnSjvNtLS2vrK6tZzaym1vbO7t2bq+uokQSWiMRj2TTx4pyFtKaZprTZiwpFj6nDX9QHueNOyoVi8JbPYypJ3AvZAEjWBurY+cIukRXD+gEXZfLhbZIjjt23ik6E6FFcGeQh5kqHfur3Y1IImioCcdKtVwn1l6KpWaE01G2nSgaYzLAPdoyGGJBlZdOVh+hI+N0URBJc0KNJu7vGykWSg2FbyYF1n01n43N/7JWooMLL2VhnGgakulDQcKRjtC4B9RlkhLNhwYwkczsikgfS0y0aStrSnDnv7wI9dOi6xTd6lm+VH2a1pGBAziEArhwDiW4gQrUgMA9PMMrvFmP1ov1bn1MR5esWYX78EfW5w/hwpJC</latexit>

thus statistically hides 𝝁



Lossiness

• [GG98,CDLP13]: AM protocols for gap-SVP


• Idea: If Lattice contains a short vector, then adding a sufficiently wide 
gaussian to a “random” lattice point is lossy


• Can turn this into lossiness argument for dual Regev













Lossiness of Dual Regev 

If

then

�1 > 2 · �1(⇤q(A))
<latexit sha1_base64="wZZujOKWKLVJl/sjSx2Ye7vc4Fs=">AAACE3icbZDLSsNAFIYnXmu9RV26GSxC66IkRdCVVNy4cNGCvUATwmQyaYfOJHFmIpRQ8BHc+CpuXCji1o0738Zp04W2/jDw8Z9zOHN+P2FUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/LeNUYNLCMYtF10eSMBqRlqKKkW4iCOI+Ix1/eDWpd+6JkDSObtUoIS5H/YiGFCOlLc88cSTtc+TZ8ALWoIODWEGH6flAe2XnJqe78mWl4pklq2pNBRfBnkEJzNTwzC8niHHKSaQwQ1L2bCtRboaEopiRcdFJJUkQHqI+6WmMECfSzaY3jeGxdgIYxkK/SMGp+3siQ1zKEfd1J0dqIOdrE/O/Wi9V4bmb0ShJFYlwvihMGVQxnAQEAyoIVmykAWFB9V8hHiCBsNIxFnUI9vzJi9CuVW2rajdPS/XmQx5HARyCI1AGNjgDdXANGqAFMHgEz+AVvBlPxovxbnzkrUvGLMID8EfG5w9wWJxu</latexit><latexit sha1_base64="wZZujOKWKLVJl/sjSx2Ye7vc4Fs=">AAACE3icbZDLSsNAFIYnXmu9RV26GSxC66IkRdCVVNy4cNGCvUATwmQyaYfOJHFmIpRQ8BHc+CpuXCji1o0738Zp04W2/jDw8Z9zOHN+P2FUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/LeNUYNLCMYtF10eSMBqRlqKKkW4iCOI+Ix1/eDWpd+6JkDSObtUoIS5H/YiGFCOlLc88cSTtc+TZ8ALWoIODWEGH6flAe2XnJqe78mWl4pklq2pNBRfBnkEJzNTwzC8niHHKSaQwQ1L2bCtRboaEopiRcdFJJUkQHqI+6WmMECfSzaY3jeGxdgIYxkK/SMGp+3siQ1zKEfd1J0dqIOdrE/O/Wi9V4bmb0ShJFYlwvihMGVQxnAQEAyoIVmykAWFB9V8hHiCBsNIxFnUI9vzJi9CuVW2rajdPS/XmQx5HARyCI1AGNjgDdXANGqAFMHgEz+AVvBlPxovxbnzkrUvGLMID8EfG5w9wWJxu</latexit><latexit sha1_base64="wZZujOKWKLVJl/sjSx2Ye7vc4Fs=">AAACE3icbZDLSsNAFIYnXmu9RV26GSxC66IkRdCVVNy4cNGCvUATwmQyaYfOJHFmIpRQ8BHc+CpuXCji1o0738Zp04W2/jDw8Z9zOHN+P2FUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/LeNUYNLCMYtF10eSMBqRlqKKkW4iCOI+Ix1/eDWpd+6JkDSObtUoIS5H/YiGFCOlLc88cSTtc+TZ8ALWoIODWEGH6flAe2XnJqe78mWl4pklq2pNBRfBnkEJzNTwzC8niHHKSaQwQ1L2bCtRboaEopiRcdFJJUkQHqI+6WmMECfSzaY3jeGxdgIYxkK/SMGp+3siQ1zKEfd1J0dqIOdrE/O/Wi9V4bmb0ShJFYlwvihMGVQxnAQEAyoIVmykAWFB9V8hHiCBsNIxFnUI9vzJi9CuVW2rajdPS/XmQx5HARyCI1AGNjgDdXANGqAFMHgEz+AVvBlPxovxbnzkrUvGLMID8EfG5w9wWJxu</latexit><latexit sha1_base64="wZZujOKWKLVJl/sjSx2Ye7vc4Fs=">AAACE3icbZDLSsNAFIYnXmu9RV26GSxC66IkRdCVVNy4cNGCvUATwmQyaYfOJHFmIpRQ8BHc+CpuXCji1o0738Zp04W2/jDw8Z9zOHN+P2FUKsv6NpaWV1bX1gsbxc2t7Z1dc2+/LeNUYNLCMYtF10eSMBqRlqKKkW4iCOI+Ix1/eDWpd+6JkDSObtUoIS5H/YiGFCOlLc88cSTtc+TZ8ALWoIODWEGH6flAe2XnJqe78mWl4pklq2pNBRfBnkEJzNTwzC8niHHKSaQwQ1L2bCtRboaEopiRcdFJJUkQHqI+6WmMECfSzaY3jeGxdgIYxkK/SMGp+3siQ1zKEfd1J0dqIOdrE/O/Wi9V4bmb0ShJFYlwvihMGVQxnAQEAyoIVmykAWFB9V8hHiCBsNIxFnUI9vzJi9CuVW2rajdPS/XmQx5HARyCI1AGNjgDdXANGqAFMHgEz+AVvBlPxovxbnzkrUvGLMID8EfG5w9wWJxu</latexit>

H̃1(r | rA+ ⌘) > 1� negl
<latexit sha1_base64="TjAxs886VuPNHqHAhyxy33qVFDE=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAiYtgVQU+ieMkxAaNCNoTZSW8yZHZ2mekVwhrwR7z4K148KKI3/Ronj4NGCxqKqm66u4JECoOu++nMzM7NLyzmlvLLK6tr64WNzSsTp5pDnccy1jcBMyCFgjoKlHCTaGBRIOE66F0M/etb0EbE6hL7CTQj1lEiFJyhlVqFYx+FbENWGbR8oULslzT16Z0tfU73qQ/I9ugp9egB9SOGXRNmCjpy0CoU3bI7Av1LvAkpkgmqrcKH3455GoFCLpkxDc9NsJkxjYJLGOT91EDCeI91oGGpYhGYZjZ6cEB3rdKmYaxtKaQj9edExiJj+lFgO0dHTntD8T+vkWJ40syESlIExceLwlRSjOkwLdoWGjjKviWMa2FvpbzLNONoM83bELzpl/+Sq8Oy55a92lHxrHY/jiNHtskOKRGPHJMzUiFVUiecPJAn8kJenUfn2Xlz3setM84kwi3yC87XN3Ahobc=</latexit><latexit sha1_base64="TjAxs886VuPNHqHAhyxy33qVFDE=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAiYtgVQU+ieMkxAaNCNoTZSW8yZHZ2mekVwhrwR7z4K148KKI3/Ronj4NGCxqKqm66u4JECoOu++nMzM7NLyzmlvLLK6tr64WNzSsTp5pDnccy1jcBMyCFgjoKlHCTaGBRIOE66F0M/etb0EbE6hL7CTQj1lEiFJyhlVqFYx+FbENWGbR8oULslzT16Z0tfU73qQ/I9ugp9egB9SOGXRNmCjpy0CoU3bI7Av1LvAkpkgmqrcKH3455GoFCLpkxDc9NsJkxjYJLGOT91EDCeI91oGGpYhGYZjZ6cEB3rdKmYaxtKaQj9edExiJj+lFgO0dHTntD8T+vkWJ40syESlIExceLwlRSjOkwLdoWGjjKviWMa2FvpbzLNONoM83bELzpl/+Sq8Oy55a92lHxrHY/jiNHtskOKRGPHJMzUiFVUiecPJAn8kJenUfn2Xlz3setM84kwi3yC87XN3Ahobc=</latexit><latexit sha1_base64="TjAxs886VuPNHqHAhyxy33qVFDE=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAiYtgVQU+ieMkxAaNCNoTZSW8yZHZ2mekVwhrwR7z4K148KKI3/Ronj4NGCxqKqm66u4JECoOu++nMzM7NLyzmlvLLK6tr64WNzSsTp5pDnccy1jcBMyCFgjoKlHCTaGBRIOE66F0M/etb0EbE6hL7CTQj1lEiFJyhlVqFYx+FbENWGbR8oULslzT16Z0tfU73qQ/I9ugp9egB9SOGXRNmCjpy0CoU3bI7Av1LvAkpkgmqrcKH3455GoFCLpkxDc9NsJkxjYJLGOT91EDCeI91oGGpYhGYZjZ6cEB3rdKmYaxtKaQj9edExiJj+lFgO0dHTntD8T+vkWJ40syESlIExceLwlRSjOkwLdoWGjjKviWMa2FvpbzLNONoM83bELzpl/+Sq8Oy55a92lHxrHY/jiNHtskOKRGPHJMzUiFVUiecPJAn8kJenUfn2Xlz3setM84kwi3yC87XN3Ahobc=</latexit><latexit sha1_base64="TjAxs886VuPNHqHAhyxy33qVFDE=">AAACIHicbVDLSgNBEJz1GeMr6tHLYBAiYtgVQU+ieMkxAaNCNoTZSW8yZHZ2mekVwhrwR7z4K148KKI3/Ronj4NGCxqKqm66u4JECoOu++nMzM7NLyzmlvLLK6tr64WNzSsTp5pDnccy1jcBMyCFgjoKlHCTaGBRIOE66F0M/etb0EbE6hL7CTQj1lEiFJyhlVqFYx+FbENWGbR8oULslzT16Z0tfU73qQ/I9ugp9egB9SOGXRNmCjpy0CoU3bI7Av1LvAkpkgmqrcKH3455GoFCLpkxDc9NsJkxjYJLGOT91EDCeI91oGGpYhGYZjZ6cEB3rdKmYaxtKaQj9edExiJj+lFgO0dHTntD8T+vkWJ40syESlIExceLwlRSjOkwLdoWGjjKviWMa2FvpbzLNONoM83bELzpl/+Sq8Oy55a92lHxrHY/jiNHtskOKRGPHJMzUiFVUiecPJAn8kJenUfn2Xlz3setM84kwi3yC87XN3Ahobc=</latexit>

Thus

H̃1((r1, . . . , r`) | r1A+ ⌘1, . . . , r`A+ ⌘`) > `� negl
<latexit sha1_base64="l/Re6yyicSWkSyozQ8J3ufD7Dq8="></latexit><latexit sha1_base64="l/Re6yyicSWkSyozQ8J3ufD7Dq8="></latexit><latexit sha1_base64="l/Re6yyicSWkSyozQ8J3ufD7Dq8="></latexit><latexit sha1_base64="l/Re6yyicSWkSyozQ8J3ufD7Dq8="></latexit>

(using techniques from [CDLP13])



Making the cases overlap

Smoothing: �1(⇤q(A)) >
q ·

p
m

�0
<latexit sha1_base64="AZRO8KarTXi/yhew3gOAriaTfoE="></latexit><latexit sha1_base64="AZRO8KarTXi/yhew3gOAriaTfoE="></latexit><latexit sha1_base64="AZRO8KarTXi/yhew3gOAriaTfoE="></latexit><latexit sha1_base64="AZRO8KarTXi/yhew3gOAriaTfoE="></latexit>

Lossiness: �1(⇤q(A)) <
�1

2
<latexit sha1_base64="xplTxf61iWHYEB2/8k259D62JMU=">AAACFXicbZBNS8MwHMZTX+d8q3r0EhzCBjLaIejBw8SLBw8buBdYS0mzdAtL2pqkwigFP4MXv4oXD4p4Fbz5bczWHXTzD4Efz/OE5P/4MaNSWda3sbS8srq2Xtgobm5t7+yae/ttGSUCkxaOWCS6PpKE0ZC0FFWMdGNBEPcZ6fijq4nfuSdC0ii8VeOYuBwNQhpQjJSWPPPEYTrcR55ddm5yuitfVirwAjqBQDh1JB1wbWdpLfPMklW1pgMXwZ5BCcym4ZlfTj/CCSehwgxJ2bOtWLkpEopiRrKik0gSIzxCA9LTGCJOpJtOt8rgsVb6MIiEPqGCU/X3jRRxKcfc10mO1FDOexPxP6+XqODcTWkYJ4qEOH8oSBhUEZxUBPtUEKzYWAPCguq/QjxEugyliyzqEuz5lRehXavaVtVunpbqzYe8jgI4BEegDGxwBurgGjRAC2DwCJ7BK3gznowX4934yKNLxqzCA/BnjM8fVoaeIg==</latexit><latexit sha1_base64="xplTxf61iWHYEB2/8k259D62JMU=">AAACFXicbZBNS8MwHMZTX+d8q3r0EhzCBjLaIejBw8SLBw8buBdYS0mzdAtL2pqkwigFP4MXv4oXD4p4Fbz5bczWHXTzD4Efz/OE5P/4MaNSWda3sbS8srq2Xtgobm5t7+yae/ttGSUCkxaOWCS6PpKE0ZC0FFWMdGNBEPcZ6fijq4nfuSdC0ii8VeOYuBwNQhpQjJSWPPPEYTrcR55ddm5yuitfVirwAjqBQDh1JB1wbWdpLfPMklW1pgMXwZ5BCcym4ZlfTj/CCSehwgxJ2bOtWLkpEopiRrKik0gSIzxCA9LTGCJOpJtOt8rgsVb6MIiEPqGCU/X3jRRxKcfc10mO1FDOexPxP6+XqODcTWkYJ4qEOH8oSBhUEZxUBPtUEKzYWAPCguq/QjxEugyliyzqEuz5lRehXavaVtVunpbqzYe8jgI4BEegDGxwBurgGjRAC2DwCJ7BK3gznowX4934yKNLxqzCA/BnjM8fVoaeIg==</latexit><latexit sha1_base64="xplTxf61iWHYEB2/8k259D62JMU=">AAACFXicbZBNS8MwHMZTX+d8q3r0EhzCBjLaIejBw8SLBw8buBdYS0mzdAtL2pqkwigFP4MXv4oXD4p4Fbz5bczWHXTzD4Efz/OE5P/4MaNSWda3sbS8srq2Xtgobm5t7+yae/ttGSUCkxaOWCS6PpKE0ZC0FFWMdGNBEPcZ6fijq4nfuSdC0ii8VeOYuBwNQhpQjJSWPPPEYTrcR55ddm5yuitfVirwAjqBQDh1JB1wbWdpLfPMklW1pgMXwZ5BCcym4ZlfTj/CCSehwgxJ2bOtWLkpEopiRrKik0gSIzxCA9LTGCJOpJtOt8rgsVb6MIiEPqGCU/X3jRRxKcfc10mO1FDOexPxP6+XqODcTWkYJ4qEOH8oSBhUEZxUBPtUEKzYWAPCguq/QjxEugyliyzqEuz5lRehXavaVtVunpbqzYe8jgI4BEegDGxwBurgGjRAC2DwCJ7BK3gznowX4934yKNLxqzCA/BnjM8fVoaeIg==</latexit><latexit sha1_base64="xplTxf61iWHYEB2/8k259D62JMU=">AAACFXicbZBNS8MwHMZTX+d8q3r0EhzCBjLaIejBw8SLBw8buBdYS0mzdAtL2pqkwigFP4MXv4oXD4p4Fbz5bczWHXTzD4Efz/OE5P/4MaNSWda3sbS8srq2Xtgobm5t7+yae/ttGSUCkxaOWCS6PpKE0ZC0FFWMdGNBEPcZ6fijq4nfuSdC0ii8VeOYuBwNQhpQjJSWPPPEYTrcR55ddm5yuitfVirwAjqBQDh1JB1wbWdpLfPMklW1pgMXwZ5BCcym4ZlfTj/CCSehwgxJ2bOtWLkpEopiRrKik0gSIzxCA9LTGCJOpJtOt8rgsVb6MIiEPqGCU/X3jRRxKcfc10mO1FDOexPxP6+XqODcTWkYJ4qEOH8oSBhUEZxUBPtUEKzYWAPCguq/QjxEugyliyzqEuz5lRehXavaVtVunpbqzYe8jgI4BEegDGxwBurgGjRAC2DwCJ7BK3gznowX4934yKNLxqzCA/BnjM8fVoaeIg==</latexit>

One of the cases must occur if
�1

2
>

q ·
p
m

�0
<latexit sha1_base64="l+GwgqZmsh9p6Lu4bj+bM7cnq3E=">AAACH3icbZBLSwMxFIUz9VXra9Slm2ARXJWZIupKCm5ctmAf0Cklk2ba0GRmmtwRyjDgD3HjX3HjQhFx139j+hC09ULgcM4Jyf38WHANjjOxcmvrG5tb+e3Czu7e/oF9eNTQUaIoq9NIRKrlE80ED1kdOAjWihUj0hes6Q9vp3nzgSnNo/AexjHrSNIPecApAWN17UsvUISmnuZ9SbpulpYzfIPn5gh7tBcB9vRIQSqz7KfmZF276JSc2eBV4S5EES2m2rW/vF5EE8lCoIJo3XadGDopUcCpYFnBSzSLCR2SPmsbGRLJdCed7ZfhM+P0cBApc0LAM/f3jZRIrcfSN01JYKCXs6n5X9ZOILjupDyME2AhnT8UJAJDhKewcI8rRkGMjSBUcfNXTAfEsAGDtGAguMsrr4pGueQ6Jbd2UazUHuc48ugEnaJz5KIrVEF3qIrqiKIn9ILe0Lv1bL1aH9bnvJqzFgiP0Z+xJt8P3qQR</latexit><latexit sha1_base64="l+GwgqZmsh9p6Lu4bj+bM7cnq3E=">AAACH3icbZBLSwMxFIUz9VXra9Slm2ARXJWZIupKCm5ctmAf0Cklk2ba0GRmmtwRyjDgD3HjX3HjQhFx139j+hC09ULgcM4Jyf38WHANjjOxcmvrG5tb+e3Czu7e/oF9eNTQUaIoq9NIRKrlE80ED1kdOAjWihUj0hes6Q9vp3nzgSnNo/AexjHrSNIPecApAWN17UsvUISmnuZ9SbpulpYzfIPn5gh7tBcB9vRIQSqz7KfmZF276JSc2eBV4S5EES2m2rW/vF5EE8lCoIJo3XadGDopUcCpYFnBSzSLCR2SPmsbGRLJdCed7ZfhM+P0cBApc0LAM/f3jZRIrcfSN01JYKCXs6n5X9ZOILjupDyME2AhnT8UJAJDhKewcI8rRkGMjSBUcfNXTAfEsAGDtGAguMsrr4pGueQ6Jbd2UazUHuc48ugEnaJz5KIrVEF3qIrqiKIn9ILe0Lv1bL1aH9bnvJqzFgiP0Z+xJt8P3qQR</latexit><latexit sha1_base64="l+GwgqZmsh9p6Lu4bj+bM7cnq3E=">AAACH3icbZBLSwMxFIUz9VXra9Slm2ARXJWZIupKCm5ctmAf0Cklk2ba0GRmmtwRyjDgD3HjX3HjQhFx139j+hC09ULgcM4Jyf38WHANjjOxcmvrG5tb+e3Czu7e/oF9eNTQUaIoq9NIRKrlE80ED1kdOAjWihUj0hes6Q9vp3nzgSnNo/AexjHrSNIPecApAWN17UsvUISmnuZ9SbpulpYzfIPn5gh7tBcB9vRIQSqz7KfmZF276JSc2eBV4S5EES2m2rW/vF5EE8lCoIJo3XadGDopUcCpYFnBSzSLCR2SPmsbGRLJdCed7ZfhM+P0cBApc0LAM/f3jZRIrcfSN01JYKCXs6n5X9ZOILjupDyME2AhnT8UJAJDhKewcI8rRkGMjSBUcfNXTAfEsAGDtGAguMsrr4pGueQ6Jbd2UazUHuc48ugEnaJz5KIrVEF3qIrqiKIn9ILe0Lv1bL1aH9bnvJqzFgiP0Z+xJt8P3qQR</latexit><latexit sha1_base64="l+GwgqZmsh9p6Lu4bj+bM7cnq3E=">AAACH3icbZBLSwMxFIUz9VXra9Slm2ARXJWZIupKCm5ctmAf0Cklk2ba0GRmmtwRyjDgD3HjX3HjQhFx139j+hC09ULgcM4Jyf38WHANjjOxcmvrG5tb+e3Czu7e/oF9eNTQUaIoq9NIRKrlE80ED1kdOAjWihUj0hes6Q9vp3nzgSnNo/AexjHrSNIPecApAWN17UsvUISmnuZ9SbpulpYzfIPn5gh7tBcB9vRIQSqz7KfmZF276JSc2eBV4S5EES2m2rW/vF5EE8lCoIJo3XadGDopUcCpYFnBSzSLCR2SPmsbGRLJdCed7ZfhM+P0cBApc0LAM/f3jZRIrcfSN01JYKCXs6n5X9ZOILjupDyME2AhnT8UJAJDhKewcI8rRkGMjSBUcfNXTAfEsAGDtGAguMsrr4pGueQ6Jbd2UazUHuc48ugEnaJz5KIrVEF3qIrqiKIn9ILe0Lv1bL1aH9bnvJqzFgiP0Z+xJt8P3qQR</latexit>

i.e. �0 · �1 > 2q
p
m

<latexit sha1_base64="nE5tj6NSzwvtIcUrkixea6ELFcc=">AAACD3icbVDLSgMxFM34rPU16tJNsCiuykwRdCUFNy5bsA/olJLJpG1okpkmd4QyFPwAN/6KGxeKuHXrzr8xfSy09cCFc8+5IfeeMBHcgOd9Oyura+sbm7mt/PbO7t6+e3BYN3GqKavRWMS6GRLDBFesBhwEayaaERkK1ggHNxO/cc+04bG6g1HC2pL0FO9ySsBKHfcsMLwnScfDAY1iwPPWx9e4hIe2HWrI5LjjFryiNwVeJv6cFNAclY77FUQxTSVTQAUxpuV7CbQzooFTwcb5IDUsIXRAeqxlqSKSmXY2vWeMT60S4W6sbSnAU/X3i4xIY0YytJOSQN8sehPxP6+VQveqnXGVpMAUnX3UTQWGGE/CwRHXjIIYWUKo5nZXTPtEEwo2wrwNwV88eZnUS0XfK/rVi0K5+jCLI4eO0Qk6Rz66RGV0iyqohih6RM/oFb05T86L8+58zEZXnHmER+gPnM8fGMOb4Q==</latexit><latexit sha1_base64="nE5tj6NSzwvtIcUrkixea6ELFcc=">AAACD3icbVDLSgMxFM34rPU16tJNsCiuykwRdCUFNy5bsA/olJLJpG1okpkmd4QyFPwAN/6KGxeKuHXrzr8xfSy09cCFc8+5IfeeMBHcgOd9Oyura+sbm7mt/PbO7t6+e3BYN3GqKavRWMS6GRLDBFesBhwEayaaERkK1ggHNxO/cc+04bG6g1HC2pL0FO9ySsBKHfcsMLwnScfDAY1iwPPWx9e4hIe2HWrI5LjjFryiNwVeJv6cFNAclY77FUQxTSVTQAUxpuV7CbQzooFTwcb5IDUsIXRAeqxlqSKSmXY2vWeMT60S4W6sbSnAU/X3i4xIY0YytJOSQN8sehPxP6+VQveqnXGVpMAUnX3UTQWGGE/CwRHXjIIYWUKo5nZXTPtEEwo2wrwNwV88eZnUS0XfK/rVi0K5+jCLI4eO0Qk6Rz66RGV0iyqohih6RM/oFb05T86L8+58zEZXnHmER+gPnM8fGMOb4Q==</latexit><latexit sha1_base64="nE5tj6NSzwvtIcUrkixea6ELFcc=">AAACD3icbVDLSgMxFM34rPU16tJNsCiuykwRdCUFNy5bsA/olJLJpG1okpkmd4QyFPwAN/6KGxeKuHXrzr8xfSy09cCFc8+5IfeeMBHcgOd9Oyura+sbm7mt/PbO7t6+e3BYN3GqKavRWMS6GRLDBFesBhwEayaaERkK1ggHNxO/cc+04bG6g1HC2pL0FO9ySsBKHfcsMLwnScfDAY1iwPPWx9e4hIe2HWrI5LjjFryiNwVeJv6cFNAclY77FUQxTSVTQAUxpuV7CbQzooFTwcb5IDUsIXRAeqxlqSKSmXY2vWeMT60S4W6sbSnAU/X3i4xIY0YytJOSQN8sehPxP6+VQveqnXGVpMAUnX3UTQWGGE/CwRHXjIIYWUKo5nZXTPtEEwo2wrwNwV88eZnUS0XfK/rVi0K5+jCLI4eO0Qk6Rz66RGV0iyqohih6RM/oFb05T86L8+58zEZXnHmER+gPnM8fGMOb4Q==</latexit><latexit sha1_base64="nE5tj6NSzwvtIcUrkixea6ELFcc=">AAACD3icbVDLSgMxFM34rPU16tJNsCiuykwRdCUFNy5bsA/olJLJpG1okpkmd4QyFPwAN/6KGxeKuHXrzr8xfSy09cCFc8+5IfeeMBHcgOd9Oyura+sbm7mt/PbO7t6+e3BYN3GqKavRWMS6GRLDBFesBhwEayaaERkK1ggHNxO/cc+04bG6g1HC2pL0FO9ySsBKHfcsMLwnScfDAY1iwPPWx9e4hIe2HWrI5LjjFryiNwVeJv6cFNAclY77FUQxTSVTQAUxpuV7CbQzooFTwcb5IDUsIXRAeqxlqSKSmXY2vWeMT60S4W6sbSnAU/X3i4xIY0YytJOSQN8sehPxP6+VQveqnXGVpMAUnX3UTQWGGE/CwRHXjIIYWUKo5nZXTPtEEwo2wrwNwV88eZnUS0XfK/rVi0K5+jCLI4eO0Qk6Rz66RGV0iyqohih6RM/oFb05T86L8+58zEZXnHmER+gPnM8fGMOb4Q==</latexit>



A simple scheme
(A, s) PR.KeyGen(1�)

<latexit sha1_base64="cRDL1jTmo//BkKf9U0UR7+4fffw=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoQcqMCLqsuFBxU8U+oFNLJr3ThmYyQ5IRytBvcOOvuHGhiFtX7vwb08dCWw8EDufce3Pv8WPOlHacbyuzsLi0vJJdza2tb2xu2ds7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73z0d+/QGkYpG404MYWiHpChYwSrSR2naxcHaoitjrglbYC4nuqSCt3JauYXABYlhw7z1upnVIsW3nnZIzBp4n7pTk0RSVtv3ldSKahCA05USppuvEupUSqRnlMMx5iYKY0D7pQtNQQUJQrXR80hAfGKWDg0iaJzQeq787UhIqNQh9UzleetYbif95zUQHp62UiTjRIOjkoyDhWEd4lA/uMAlU84EhhEpmdsW0RySh2qSYMyG4syfPk9pRyXVK7s1xvnw1jSOL9tA+KiAXnaAyukQVVEUUPaJn9IrerCfrxXq3PialGWvas4v+wPr8AcpWnFM=</latexit><latexit sha1_base64="cRDL1jTmo//BkKf9U0UR7+4fffw=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoQcqMCLqsuFBxU8U+oFNLJr3ThmYyQ5IRytBvcOOvuHGhiFtX7vwb08dCWw8EDufce3Pv8WPOlHacbyuzsLi0vJJdza2tb2xu2ds7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73z0d+/QGkYpG404MYWiHpChYwSrSR2naxcHaoitjrglbYC4nuqSCt3JauYXABYlhw7z1upnVIsW3nnZIzBp4n7pTk0RSVtv3ldSKahCA05USppuvEupUSqRnlMMx5iYKY0D7pQtNQQUJQrXR80hAfGKWDg0iaJzQeq787UhIqNQh9UzleetYbif95zUQHp62UiTjRIOjkoyDhWEd4lA/uMAlU84EhhEpmdsW0RySh2qSYMyG4syfPk9pRyXVK7s1xvnw1jSOL9tA+KiAXnaAyukQVVEUUPaJn9IrerCfrxXq3PialGWvas4v+wPr8AcpWnFM=</latexit><latexit sha1_base64="cRDL1jTmo//BkKf9U0UR7+4fffw=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoQcqMCLqsuFBxU8U+oFNLJr3ThmYyQ5IRytBvcOOvuHGhiFtX7vwb08dCWw8EDufce3Pv8WPOlHacbyuzsLi0vJJdza2tb2xu2ds7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73z0d+/QGkYpG404MYWiHpChYwSrSR2naxcHaoitjrglbYC4nuqSCt3JauYXABYlhw7z1upnVIsW3nnZIzBp4n7pTk0RSVtv3ldSKahCA05USppuvEupUSqRnlMMx5iYKY0D7pQtNQQUJQrXR80hAfGKWDg0iaJzQeq787UhIqNQh9UzleetYbif95zUQHp62UiTjRIOjkoyDhWEd4lA/uMAlU84EhhEpmdsW0RySh2qSYMyG4syfPk9pRyXVK7s1xvnw1jSOL9tA+KiAXnaAyukQVVEUUPaJn9IrerCfrxXq3PialGWvas4v+wPr8AcpWnFM=</latexit><latexit sha1_base64="cRDL1jTmo//BkKf9U0UR7+4fffw=">AAACEnicbVDLSgMxFM3UV62vUZdugkVoQcqMCLqsuFBxU8U+oFNLJr3ThmYyQ5IRytBvcOOvuHGhiFtX7vwb08dCWw8EDufce3Pv8WPOlHacbyuzsLi0vJJdza2tb2xu2ds7NRUlkkKVRjySDZ8o4ExAVTPNoRFLIKHPoe73z0d+/QGkYpG404MYWiHpChYwSrSR2naxcHaoitjrglbYC4nuqSCt3JauYXABYlhw7z1upnVIsW3nnZIzBp4n7pTk0RSVtv3ldSKahCA05USppuvEupUSqRnlMMx5iYKY0D7pQtNQQUJQrXR80hAfGKWDg0iaJzQeq787UhIqNQh9UzleetYbif95zUQHp62UiTjRIOjkoyDhWEd4lA/uMAlU84EhhEpmdsW0RySh2qSYMyG4syfPk9pRyXVK7s1xvnw1jSOL9tA+KiAXnaAyukQVVEUUPaJn9IrerCfrxXq3PialGWvas4v+wPr8AcpWnFM=</latexit>

(A, td) DR.KeyGen(1�)
<latexit sha1_base64="XDISx1gFZNzb+uygcZpK8Rhg7nI=">AAACE3icbVBNSwMxEM36WetX1aOXYBGqSNkVQY+KgoqXKlaFbi3Z7GwbzGaXZFYoS/+DF/+KFw+KePXizX9jWnvw60Hg8d7MZOYFqRQGXffDGRkdG5+YLEwVp2dm5+ZLC4sXJsk0hzpPZKKvAmZACgV1FCjhKtXA4kDCZXCz3/cvb0Ebkahz7KbQjFlbiUhwhlZqldYrexsYrlG/DWioHzPsmCg/OKueQPcQVK/iXfvSjgvZWqtUdqvuAPQv8YakTIaotUrvfpjwLAaFXDJjGp6bYjNnGgWX0Cv6mYGU8RvWhoalisVgmvngph5dtUpIo0Tbp5AO1O8dOYuN6caBrRws/dvri/95jQyjnWYuVJohKP71UZRJigntB0RDoYGj7FrCuBZ2V8o7TDOONsaiDcH7ffJfcrFZ9dyqd7pV3j0exlEgy2SFVIhHtskuOSI1Uiec3JEH8kSenXvn0XlxXr9KR5xhzxL5AeftE4VOnLY=</latexit><latexit sha1_base64="XDISx1gFZNzb+uygcZpK8Rhg7nI=">AAACE3icbVBNSwMxEM36WetX1aOXYBGqSNkVQY+KgoqXKlaFbi3Z7GwbzGaXZFYoS/+DF/+KFw+KePXizX9jWnvw60Hg8d7MZOYFqRQGXffDGRkdG5+YLEwVp2dm5+ZLC4sXJsk0hzpPZKKvAmZACgV1FCjhKtXA4kDCZXCz3/cvb0Ebkahz7KbQjFlbiUhwhlZqldYrexsYrlG/DWioHzPsmCg/OKueQPcQVK/iXfvSjgvZWqtUdqvuAPQv8YakTIaotUrvfpjwLAaFXDJjGp6bYjNnGgWX0Cv6mYGU8RvWhoalisVgmvngph5dtUpIo0Tbp5AO1O8dOYuN6caBrRws/dvri/95jQyjnWYuVJohKP71UZRJigntB0RDoYGj7FrCuBZ2V8o7TDOONsaiDcH7ffJfcrFZ9dyqd7pV3j0exlEgy2SFVIhHtskuOSI1Uiec3JEH8kSenXvn0XlxXr9KR5xhzxL5AeftE4VOnLY=</latexit><latexit sha1_base64="XDISx1gFZNzb+uygcZpK8Rhg7nI=">AAACE3icbVBNSwMxEM36WetX1aOXYBGqSNkVQY+KgoqXKlaFbi3Z7GwbzGaXZFYoS/+DF/+KFw+KePXizX9jWnvw60Hg8d7MZOYFqRQGXffDGRkdG5+YLEwVp2dm5+ZLC4sXJsk0hzpPZKKvAmZACgV1FCjhKtXA4kDCZXCz3/cvb0Ebkahz7KbQjFlbiUhwhlZqldYrexsYrlG/DWioHzPsmCg/OKueQPcQVK/iXfvSjgvZWqtUdqvuAPQv8YakTIaotUrvfpjwLAaFXDJjGp6bYjNnGgWX0Cv6mYGU8RvWhoalisVgmvngph5dtUpIo0Tbp5AO1O8dOYuN6caBrRws/dvri/95jQyjnWYuVJohKP71UZRJigntB0RDoYGj7FrCuBZ2V8o7TDOONsaiDcH7ffJfcrFZ9dyqd7pV3j0exlEgy2SFVIhHtskuOSI1Uiec3JEH8kSenXvn0XlxXr9KR5xhzxL5AeftE4VOnLY=</latexit><latexit sha1_base64="XDISx1gFZNzb+uygcZpK8Rhg7nI=">AAACE3icbVBNSwMxEM36WetX1aOXYBGqSNkVQY+KgoqXKlaFbi3Z7GwbzGaXZFYoS/+DF/+KFw+KePXizX9jWnvw60Hg8d7MZOYFqRQGXffDGRkdG5+YLEwVp2dm5+ZLC4sXJsk0hzpPZKKvAmZACgV1FCjhKtXA4kDCZXCz3/cvb0Ebkahz7KbQjFlbiUhwhlZqldYrexsYrlG/DWioHzPsmCg/OKueQPcQVK/iXfvSjgvZWqtUdqvuAPQv8YakTIaotUrvfpjwLAaFXDJjGp6bYjNnGgWX0Cv6mYGU8RvWhoalisVgmvngph5dtUpIo0Tbp5AO1O8dOYuN6caBrRws/dvri/95jQyjnWYuVJohKP71UZRJigntB0RDoYGj7FrCuBZ2V8o7TDOONsaiDcH7ffJfcrFZ9dyqd7pV3j0exlEgy2SFVIhHtskuOSI1Uiec3JEH8kSenXvn0XlxXr9KR5xhzxL5AeftE4VOnLY=</latexit>

If 𝛽 = 0:

If 𝛽 = 1:

A B

If 𝛽 = 0:
µ0
0  PR.Dec(s, c0)

<latexit sha1_base64="umD/j9bbXMSYxhkMQEn4ghy4+9Y=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WsICERQZcFXeiuin1AE8JketMOnTyYmQgl9APc+CtuXCji1g9w5984TbPQ6oGBwznnMvceP+FMKsv6MkoLi0vLK+XVytr6xuZWdXunLeNUUGjRmMei6xMJnEXQUkxx6CYCSOhz6Piji6nfuQchWRzdqXECbkgGEQsYJUpLXrXmhKlnHWJnAEpiJyRqKIOseWteAp3U5TH1rCOdskwrB/5L7ILUUIGmV/10+jFNQ4gU5UTKnm0lys2IUIxymFScVEJC6IgMoKdpREKQbpYfM8EHWunjIBb6RQrn6s+JjIRSjkNfJ/Nt572p+J/XS1Vw7mYsSlIFEZ19FKQcqxhPm8F9JoAqPtaEUMH0rpgOiSBU6f4qugR7/uS/pH1i2pZp35zWGtdFHWW0h/ZRHdnoDDXQFWqiFqLoAT2hF/RqPBrPxpvxPouWjGJmF/2C8fENWruZ6A==</latexit><latexit sha1_base64="umD/j9bbXMSYxhkMQEn4ghy4+9Y=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WsICERQZcFXeiuin1AE8JketMOnTyYmQgl9APc+CtuXCji1g9w5984TbPQ6oGBwznnMvceP+FMKsv6MkoLi0vLK+XVytr6xuZWdXunLeNUUGjRmMei6xMJnEXQUkxx6CYCSOhz6Piji6nfuQchWRzdqXECbkgGEQsYJUpLXrXmhKlnHWJnAEpiJyRqKIOseWteAp3U5TH1rCOdskwrB/5L7ILUUIGmV/10+jFNQ4gU5UTKnm0lys2IUIxymFScVEJC6IgMoKdpREKQbpYfM8EHWunjIBb6RQrn6s+JjIRSjkNfJ/Nt572p+J/XS1Vw7mYsSlIFEZ19FKQcqxhPm8F9JoAqPtaEUMH0rpgOiSBU6f4qugR7/uS/pH1i2pZp35zWGtdFHWW0h/ZRHdnoDDXQFWqiFqLoAT2hF/RqPBrPxpvxPouWjGJmF/2C8fENWruZ6A==</latexit><latexit sha1_base64="umD/j9bbXMSYxhkMQEn4ghy4+9Y=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WsICERQZcFXeiuin1AE8JketMOnTyYmQgl9APc+CtuXCji1g9w5984TbPQ6oGBwznnMvceP+FMKsv6MkoLi0vLK+XVytr6xuZWdXunLeNUUGjRmMei6xMJnEXQUkxx6CYCSOhz6Piji6nfuQchWRzdqXECbkgGEQsYJUpLXrXmhKlnHWJnAEpiJyRqKIOseWteAp3U5TH1rCOdskwrB/5L7ILUUIGmV/10+jFNQ4gU5UTKnm0lys2IUIxymFScVEJC6IgMoKdpREKQbpYfM8EHWunjIBb6RQrn6s+JjIRSjkNfJ/Nt572p+J/XS1Vw7mYsSlIFEZ19FKQcqxhPm8F9JoAqPtaEUMH0rpgOiSBU6f4qugR7/uS/pH1i2pZp35zWGtdFHWW0h/ZRHdnoDDXQFWqiFqLoAT2hF/RqPBrPxpvxPouWjGJmF/2C8fENWruZ6A==</latexit><latexit sha1_base64="umD/j9bbXMSYxhkMQEn4ghy4+9Y=">AAACDHicbVDLSsNAFJ3UV62vqks3g0WsICERQZcFXeiuin1AE8JketMOnTyYmQgl9APc+CtuXCji1g9w5984TbPQ6oGBwznnMvceP+FMKsv6MkoLi0vLK+XVytr6xuZWdXunLeNUUGjRmMei6xMJnEXQUkxx6CYCSOhz6Piji6nfuQchWRzdqXECbkgGEQsYJUpLXrXmhKlnHWJnAEpiJyRqKIOseWteAp3U5TH1rCOdskwrB/5L7ILUUIGmV/10+jFNQ4gU5UTKnm0lys2IUIxymFScVEJC6IgMoKdpREKQbpYfM8EHWunjIBb6RQrn6s+JjIRSjkNfJ/Nt572p+J/XS1Vw7mYsSlIFEZ19FKQcqxhPm8F9JoAqPtaEUMH0rpgOiSBU6f4qugR7/uS/pH1i2pZp35zWGtdFHWW0h/ZRHdnoDDXQFWqiFqLoAT2hF/RqPBrPxpvxPouWjGJmF/2C8fENWruZ6A==</latexit>

If 𝛽 = 1:
8I 2 [`] : ri  DR.Decode(td, yi)

<latexit sha1_base64="zko/pIlUkDK5i3TxPJ1JziMHUoo="></latexit><latexit sha1_base64="zko/pIlUkDK5i3TxPJ1JziMHUoo="></latexit><latexit sha1_base64="zko/pIlUkDK5i3TxPJ1JziMHUoo="></latexit><latexit sha1_base64="zko/pIlUkDK5i3TxPJ1JziMHUoo="></latexit>

µ1  c⇤1 � Ext(r1, . . . , r`)
<latexit sha1_base64="pX2PJbzRcz/37on8I4M1oMSPrzQ=">AAACGnicbVDLSgMxFM3UV62vqks3wSIolDIRQZcFEXRXwT6gU4dMetuGZh4kd8RS+h1u/BU3LhRxJ278G9PHQq0HAodz7uHmniBR0qDrfjmZhcWl5ZXsam5tfWNzK7+9UzNxqgVURaxi3Qi4ASUjqKJEBY1EAw8DBfWgfz7263egjYyjGxwk0Ap5N5IdKThayc8zL0x9Rr0uoKHCZ7ceN0i9OFGpoRf3eKh9VvTaMZqi9j1Q6sjPF9ySOwGdJ2xGCmSGip//sHmRhhChUNyYJnMTbA25RikUjHJeaiDhos+70LQ04iGY1nBy2ogeWKVNO7G2L0I6UX8mhjw0ZhAGdjLk2DN/vbH4n9dMsXPWGsooSREiMV3USRXFmI57om2pQaAaWMKFlvavVPS45gJtmzlbAvt78jypHZeYW2LXJ4Xy1ayOLNkj++SQMHJKyuSSVEiVCPJAnsgLeXUenWfnzXmfjmacWWaX/ILz+Q1gxZ/Z</latexit><latexit sha1_base64="pX2PJbzRcz/37on8I4M1oMSPrzQ=">AAACGnicbVDLSgMxFM3UV62vqks3wSIolDIRQZcFEXRXwT6gU4dMetuGZh4kd8RS+h1u/BU3LhRxJ278G9PHQq0HAodz7uHmniBR0qDrfjmZhcWl5ZXsam5tfWNzK7+9UzNxqgVURaxi3Qi4ASUjqKJEBY1EAw8DBfWgfz7263egjYyjGxwk0Ap5N5IdKThayc8zL0x9Rr0uoKHCZ7ceN0i9OFGpoRf3eKh9VvTaMZqi9j1Q6sjPF9ySOwGdJ2xGCmSGip//sHmRhhChUNyYJnMTbA25RikUjHJeaiDhos+70LQ04iGY1nBy2ogeWKVNO7G2L0I6UX8mhjw0ZhAGdjLk2DN/vbH4n9dMsXPWGsooSREiMV3USRXFmI57om2pQaAaWMKFlvavVPS45gJtmzlbAvt78jypHZeYW2LXJ4Xy1ayOLNkj++SQMHJKyuSSVEiVCPJAnsgLeXUenWfnzXmfjmacWWaX/ILz+Q1gxZ/Z</latexit><latexit sha1_base64="pX2PJbzRcz/37on8I4M1oMSPrzQ=">AAACGnicbVDLSgMxFM3UV62vqks3wSIolDIRQZcFEXRXwT6gU4dMetuGZh4kd8RS+h1u/BU3LhRxJ278G9PHQq0HAodz7uHmniBR0qDrfjmZhcWl5ZXsam5tfWNzK7+9UzNxqgVURaxi3Qi4ASUjqKJEBY1EAw8DBfWgfz7263egjYyjGxwk0Ap5N5IdKThayc8zL0x9Rr0uoKHCZ7ceN0i9OFGpoRf3eKh9VvTaMZqi9j1Q6sjPF9ySOwGdJ2xGCmSGip//sHmRhhChUNyYJnMTbA25RikUjHJeaiDhos+70LQ04iGY1nBy2ogeWKVNO7G2L0I6UX8mhjw0ZhAGdjLk2DN/vbH4n9dMsXPWGsooSREiMV3USRXFmI57om2pQaAaWMKFlvavVPS45gJtmzlbAvt78jypHZeYW2LXJ4Xy1ayOLNkj++SQMHJKyuSSVEiVCPJAnsgLeXUenWfnzXmfjmacWWaX/ILz+Q1gxZ/Z</latexit><latexit sha1_base64="pX2PJbzRcz/37on8I4M1oMSPrzQ=">AAACGnicbVDLSgMxFM3UV62vqks3wSIolDIRQZcFEXRXwT6gU4dMetuGZh4kd8RS+h1u/BU3LhRxJ278G9PHQq0HAodz7uHmniBR0qDrfjmZhcWl5ZXsam5tfWNzK7+9UzNxqgVURaxi3Qi4ASUjqKJEBY1EAw8DBfWgfz7263egjYyjGxwk0Ap5N5IdKThayc8zL0x9Rr0uoKHCZ7ceN0i9OFGpoRf3eKh9VvTaMZqi9j1Q6sjPF9ySOwGdJ2xGCmSGip//sHmRhhChUNyYJnMTbA25RikUjHJeaiDhos+70LQ04iGY1nBy2ogeWKVNO7G2L0I6UX8mhjw0ZhAGdjLk2DN/vbH4n9dMsXPWGsooSREiMV3USRXFmI57om2pQaAaWMKFlvavVPS45gJtmzlbAvt78jypHZeYW2LXJ4Xy1ayOLNkj++SQMHJKyuSSVEiVCPJAnsgLeXUenWfnzXmfjmacWWaX/ILz+Q1gxZ/Z</latexit>

c0  PR.Enc(A, µ0)
<latexit sha1_base64="orsungY243ZnM2IHL9WpJObNiyI=">AAACC3icbVDLSgMxFM3UV62vUZdugkWoICUjgi4rIuiuin1AZxgyaaYNzWSGJCOUoXs3/oobF4q49Qfc+Tem4yy09UDgcM695J4TJJwpjdCXVVpYXFpeKa9W1tY3Nrfs7Z22ilNJaIvEPJbdACvKmaAtzTSn3URSHAWcdoLRxdTv3FOpWCzu9DihXoQHgoWMYG0k394nPoLugGoF3QjroQqz5m39UpBJ7fzIjVIfHfp2FdVRDjhPnIJUQYGmb3+6/ZikERWacKxUz0GJ9jIsNSOcTipuqmiCyQgPaM9QgSOqvCzPMoEHRunDMJbmCQ1z9fdGhiOlxlFgJvN7Z72p+J/XS3V45mVMJKmmJl7+UZhyqGM4LQb2maRE87EhmEhmboVkiCUm2tRXMSU4s5HnSfu47qC6c3NSbVwXdZTBHtgHNeCAU9AAV6AJWoCAB/AEXsCr9Wg9W2/W+89oySp2dsEfWB/fsgaZjw==</latexit><latexit sha1_base64="orsungY243ZnM2IHL9WpJObNiyI=">AAACC3icbVDLSgMxFM3UV62vUZdugkWoICUjgi4rIuiuin1AZxgyaaYNzWSGJCOUoXs3/oobF4q49Qfc+Tem4yy09UDgcM695J4TJJwpjdCXVVpYXFpeKa9W1tY3Nrfs7Z22ilNJaIvEPJbdACvKmaAtzTSn3URSHAWcdoLRxdTv3FOpWCzu9DihXoQHgoWMYG0k394nPoLugGoF3QjroQqz5m39UpBJ7fzIjVIfHfp2FdVRDjhPnIJUQYGmb3+6/ZikERWacKxUz0GJ9jIsNSOcTipuqmiCyQgPaM9QgSOqvCzPMoEHRunDMJbmCQ1z9fdGhiOlxlFgJvN7Z72p+J/XS3V45mVMJKmmJl7+UZhyqGM4LQb2maRE87EhmEhmboVkiCUm2tRXMSU4s5HnSfu47qC6c3NSbVwXdZTBHtgHNeCAU9AAV6AJWoCAB/AEXsCr9Wg9W2/W+89oySp2dsEfWB/fsgaZjw==</latexit><latexit sha1_base64="orsungY243ZnM2IHL9WpJObNiyI=">AAACC3icbVDLSgMxFM3UV62vUZdugkWoICUjgi4rIuiuin1AZxgyaaYNzWSGJCOUoXs3/oobF4q49Qfc+Tem4yy09UDgcM695J4TJJwpjdCXVVpYXFpeKa9W1tY3Nrfs7Z22ilNJaIvEPJbdACvKmaAtzTSn3URSHAWcdoLRxdTv3FOpWCzu9DihXoQHgoWMYG0k394nPoLugGoF3QjroQqz5m39UpBJ7fzIjVIfHfp2FdVRDjhPnIJUQYGmb3+6/ZikERWacKxUz0GJ9jIsNSOcTipuqmiCyQgPaM9QgSOqvCzPMoEHRunDMJbmCQ1z9fdGhiOlxlFgJvN7Z72p+J/XS3V45mVMJKmmJl7+UZhyqGM4LQb2maRE87EhmEhmboVkiCUm2tRXMSU4s5HnSfu47qC6c3NSbVwXdZTBHtgHNeCAU9AAV6AJWoCAB/AEXsCr9Wg9W2/W+89oySp2dsEfWB/fsgaZjw==</latexit><latexit sha1_base64="orsungY243ZnM2IHL9WpJObNiyI=">AAACC3icbVDLSgMxFM3UV62vUZdugkWoICUjgi4rIuiuin1AZxgyaaYNzWSGJCOUoXs3/oobF4q49Qfc+Tem4yy09UDgcM695J4TJJwpjdCXVVpYXFpeKa9W1tY3Nrfs7Z22ilNJaIvEPJbdACvKmaAtzTSn3URSHAWcdoLRxdTv3FOpWCzu9DihXoQHgoWMYG0k394nPoLugGoF3QjroQqz5m39UpBJ7fzIjVIfHfp2FdVRDjhPnIJUQYGmb3+6/ZikERWacKxUz0GJ9jIsNSOcTipuqmiCyQgPaM9QgSOqvCzPMoEHRunDMJbmCQ1z9fdGhiOlxlFgJvN7Z72p+J/XS3V45mVMJKmmJl7+UZhyqGM4LQb2maRE87EhmEhmboVkiCUm2tRXMSU4s5HnSfu47qC6c3NSbVwXdZTBHtgHNeCAU9AAV6AJWoCAB/AEXsCr9Wg9W2/W+89oySp2dsEfWB/fsgaZjw==</latexit>

c1  (y1, . . . , y`, c
⇤
1)

<latexit sha1_base64="/n9OvXJYqCflXTnCBshJmspx+bE=">AAACDnicbVDJSgNBEO1xjXEb9eilMQQihDAjgh4DXvQWwSyQiUNPp5I06VnorhGGkC/w4q948aCIV8/e/Bs7y0ETHxQ83qvqrnpBIoVGx/m2VlbX1jc2c1v57Z3dvX374LCh41RxqPNYxqoVMA1SRFBHgRJaiQIWBhKawfBq4jcfQGkRR3eYJdAJWT8SPcEZGsm3i9x3qdcH1LSU+W7Z68aoy5nvgZRl4917TOOpbxecijMFXSbunBTIHDXf/jIP8TSECLlkWrddJ8HOiCkUXMI476UaEsaHrA9tQyMWgu6MpueMadEoXdqLlakI6VT9PTFiodZZGJjOkOFAL3oT8T+vnWLvsjMSUZIiRHz2US+VFGM6yYZ2hQKOMjOEcSXMrpQPmGIcTYJ5E4K7ePIyaZxVXKfi3p4XqjfzOHLkmJyQEnHJBamSa1IjdcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/3feawA==</latexit><latexit sha1_base64="/n9OvXJYqCflXTnCBshJmspx+bE=">AAACDnicbVDJSgNBEO1xjXEb9eilMQQihDAjgh4DXvQWwSyQiUNPp5I06VnorhGGkC/w4q948aCIV8/e/Bs7y0ETHxQ83qvqrnpBIoVGx/m2VlbX1jc2c1v57Z3dvX374LCh41RxqPNYxqoVMA1SRFBHgRJaiQIWBhKawfBq4jcfQGkRR3eYJdAJWT8SPcEZGsm3i9x3qdcH1LSU+W7Z68aoy5nvgZRl4917TOOpbxecijMFXSbunBTIHDXf/jIP8TSECLlkWrddJ8HOiCkUXMI476UaEsaHrA9tQyMWgu6MpueMadEoXdqLlakI6VT9PTFiodZZGJjOkOFAL3oT8T+vnWLvsjMSUZIiRHz2US+VFGM6yYZ2hQKOMjOEcSXMrpQPmGIcTYJ5E4K7ePIyaZxVXKfi3p4XqjfzOHLkmJyQEnHJBamSa1IjdcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/3feawA==</latexit><latexit sha1_base64="/n9OvXJYqCflXTnCBshJmspx+bE=">AAACDnicbVDJSgNBEO1xjXEb9eilMQQihDAjgh4DXvQWwSyQiUNPp5I06VnorhGGkC/w4q948aCIV8/e/Bs7y0ETHxQ83qvqrnpBIoVGx/m2VlbX1jc2c1v57Z3dvX374LCh41RxqPNYxqoVMA1SRFBHgRJaiQIWBhKawfBq4jcfQGkRR3eYJdAJWT8SPcEZGsm3i9x3qdcH1LSU+W7Z68aoy5nvgZRl4917TOOpbxecijMFXSbunBTIHDXf/jIP8TSECLlkWrddJ8HOiCkUXMI476UaEsaHrA9tQyMWgu6MpueMadEoXdqLlakI6VT9PTFiodZZGJjOkOFAL3oT8T+vnWLvsjMSUZIiRHz2US+VFGM6yYZ2hQKOMjOEcSXMrpQPmGIcTYJ5E4K7ePIyaZxVXKfi3p4XqjfzOHLkmJyQEnHJBamSa1IjdcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/3feawA==</latexit><latexit sha1_base64="/n9OvXJYqCflXTnCBshJmspx+bE=">AAACDnicbVDJSgNBEO1xjXEb9eilMQQihDAjgh4DXvQWwSyQiUNPp5I06VnorhGGkC/w4q948aCIV8/e/Bs7y0ETHxQ83qvqrnpBIoVGx/m2VlbX1jc2c1v57Z3dvX374LCh41RxqPNYxqoVMA1SRFBHgRJaiQIWBhKawfBq4jcfQGkRR3eYJdAJWT8SPcEZGsm3i9x3qdcH1LSU+W7Z68aoy5nvgZRl4917TOOpbxecijMFXSbunBTIHDXf/jIP8TSECLlkWrddJ8HOiCkUXMI476UaEsaHrA9tQyMWgu6MpueMadEoXdqLlakI6VT9PTFiodZZGJjOkOFAL3oT8T+vnWLvsjMSUZIiRHz2US+VFGM6yYZ2hQKOMjOEcSXMrpQPmGIcTYJ5E4K7ePIyaZxVXKfi3p4XqjfzOHLkmJyQEnHJBamSa1IjdcLJI3kmr+TNerJerHfrY9a6Ys1njsgfWJ8/3feawA==</latexit>

8i 2 [`] : yi  riA+ ⌘i
<latexit sha1_base64="T9l5HHPgR5dHrMTU8vEQ7MZW8cQ=">AAACFnicbVDLSgNBEJz1GeMr6tHLYBAEMeyKoHiKeNFbBPOA7LLMTjrJkNnZZaZXCCFf4cVf8eJBEa/izb9x8jhoYsFATVU33V1RKoVB1/12FhaXlldWc2v59Y3Nre3Czm7NJJnmUOWJTHQjYgakUFBFgRIaqQYWRxLqUe965NcfQBuRqHvspxDErKNEW3CGVgoLJ3470UxKKqgvFG36IGVwSfuh/XcADdWhuKLH1AdkoQgLRbfkjkHniTclRTJFJSx8+a2EZzEo5JIZ0/TcFIMB0yi4hGHezwykjPdYB5qWKhaDCQbjs4b00CotavezTyEdq787Biw2ph9HtjJm2DWz3kj8z2tm2L4IBkKlGYLik0HtTFJM6Cgj2hIaOMq+JYxrYXelvMs042iTzNsQvNmT50nttOS5Je/urFi+ncaRI/vkgBwRj5yTMrkhFVIlnDySZ/JK3pwn58V5dz4mpQvOtGeP/IHz+QOl1p3L</latexit><latexit sha1_base64="T9l5HHPgR5dHrMTU8vEQ7MZW8cQ=">AAACFnicbVDLSgNBEJz1GeMr6tHLYBAEMeyKoHiKeNFbBPOA7LLMTjrJkNnZZaZXCCFf4cVf8eJBEa/izb9x8jhoYsFATVU33V1RKoVB1/12FhaXlldWc2v59Y3Nre3Czm7NJJnmUOWJTHQjYgakUFBFgRIaqQYWRxLqUe965NcfQBuRqHvspxDErKNEW3CGVgoLJ3470UxKKqgvFG36IGVwSfuh/XcADdWhuKLH1AdkoQgLRbfkjkHniTclRTJFJSx8+a2EZzEo5JIZ0/TcFIMB0yi4hGHezwykjPdYB5qWKhaDCQbjs4b00CotavezTyEdq787Biw2ph9HtjJm2DWz3kj8z2tm2L4IBkKlGYLik0HtTFJM6Cgj2hIaOMq+JYxrYXelvMs042iTzNsQvNmT50nttOS5Je/urFi+ncaRI/vkgBwRj5yTMrkhFVIlnDySZ/JK3pwn58V5dz4mpQvOtGeP/IHz+QOl1p3L</latexit><latexit sha1_base64="T9l5HHPgR5dHrMTU8vEQ7MZW8cQ=">AAACFnicbVDLSgNBEJz1GeMr6tHLYBAEMeyKoHiKeNFbBPOA7LLMTjrJkNnZZaZXCCFf4cVf8eJBEa/izb9x8jhoYsFATVU33V1RKoVB1/12FhaXlldWc2v59Y3Nre3Czm7NJJnmUOWJTHQjYgakUFBFgRIaqQYWRxLqUe965NcfQBuRqHvspxDErKNEW3CGVgoLJ3470UxKKqgvFG36IGVwSfuh/XcADdWhuKLH1AdkoQgLRbfkjkHniTclRTJFJSx8+a2EZzEo5JIZ0/TcFIMB0yi4hGHezwykjPdYB5qWKhaDCQbjs4b00CotavezTyEdq787Biw2ph9HtjJm2DWz3kj8z2tm2L4IBkKlGYLik0HtTFJM6Cgj2hIaOMq+JYxrYXelvMs042iTzNsQvNmT50nttOS5Je/urFi+ncaRI/vkgBwRj5yTMrkhFVIlnDySZ/JK3pwn58V5dz4mpQvOtGeP/IHz+QOl1p3L</latexit><latexit sha1_base64="T9l5HHPgR5dHrMTU8vEQ7MZW8cQ=">AAACFnicbVDLSgNBEJz1GeMr6tHLYBAEMeyKoHiKeNFbBPOA7LLMTjrJkNnZZaZXCCFf4cVf8eJBEa/izb9x8jhoYsFATVU33V1RKoVB1/12FhaXlldWc2v59Y3Nre3Czm7NJJnmUOWJTHQjYgakUFBFgRIaqQYWRxLqUe965NcfQBuRqHvspxDErKNEW3CGVgoLJ3470UxKKqgvFG36IGVwSfuh/XcADdWhuKLH1AdkoQgLRbfkjkHniTclRTJFJSx8+a2EZzEo5JIZ0/TcFIMB0yi4hGHezwykjPdYB5qWKhaDCQbjs4b00CotavezTyEdq787Biw2ph9HtjJm2DWz3kj8z2tm2L4IBkKlGYLik0HtTFJM6Cgj2hIaOMq+JYxrYXelvMs042iTzNsQvNmT50nttOS5Je/urFi+ncaRI/vkgBwRj5yTMrkhFVIlnDySZ/JK3pwn58V5dz4mpQvOtGeP/IHz+QOl1p3L</latexit>

c⇤1  Ext(r1, . . . , r`)� µ1
<latexit sha1_base64="TdxJbUolwIVN5sW7XAIx1TPZAlM=">AAACGnicbVDJSgNBEO2JW4xb1KOXxiAohDAtgh4DIugtglkgE4eeTiVp0rPQXSOGkO/w4q948aCIN/Hi39hZDmp8UPB4r6q76gWJkgZd98vJLCwuLa9kV3Nr6xubW/ntnZqJUy2gKmIV60bADSgZQRUlKmgkGngYKKgH/fOxX78DbWQc3eAggVbIu5HsSMHRSn6eCZ/detwg9bqAhl7c46H2WdFrx2iK2vdAqSPqxYlKDfXC1Gd+vuCW3AnoPGEzUiAzVPz8h31MpCFEKBQ3psncBFtDrlEKBaOclxpIuOjzLjQtjXgIpjWcnDaiB1Zp006sbUVIJ+rPiSEPjRmEge0MOfbMX28s/uc1U+yctYYySlKESEw/6qSKYkzHOdG21CBQDSzhQku7KxU9rrlAm2bOhsD+njxPascl5pbY9UmhfDWLI0v2yD45JIyckjK5JBVSJYI8kCfyQl6dR+fZeXPep60ZZzazS37B+fwGYKif2Q==</latexit><latexit sha1_base64="TdxJbUolwIVN5sW7XAIx1TPZAlM=">AAACGnicbVDJSgNBEO2JW4xb1KOXxiAohDAtgh4DIugtglkgE4eeTiVp0rPQXSOGkO/w4q948aCIN/Hi39hZDmp8UPB4r6q76gWJkgZd98vJLCwuLa9kV3Nr6xubW/ntnZqJUy2gKmIV60bADSgZQRUlKmgkGngYKKgH/fOxX78DbWQc3eAggVbIu5HsSMHRSn6eCZ/detwg9bqAhl7c46H2WdFrx2iK2vdAqSPqxYlKDfXC1Gd+vuCW3AnoPGEzUiAzVPz8h31MpCFEKBQ3psncBFtDrlEKBaOclxpIuOjzLjQtjXgIpjWcnDaiB1Zp006sbUVIJ+rPiSEPjRmEge0MOfbMX28s/uc1U+yctYYySlKESEw/6qSKYkzHOdG21CBQDSzhQku7KxU9rrlAm2bOhsD+njxPascl5pbY9UmhfDWLI0v2yD45JIyckjK5JBVSJYI8kCfyQl6dR+fZeXPep60ZZzazS37B+fwGYKif2Q==</latexit><latexit sha1_base64="TdxJbUolwIVN5sW7XAIx1TPZAlM=">AAACGnicbVDJSgNBEO2JW4xb1KOXxiAohDAtgh4DIugtglkgE4eeTiVp0rPQXSOGkO/w4q948aCIN/Hi39hZDmp8UPB4r6q76gWJkgZd98vJLCwuLa9kV3Nr6xubW/ntnZqJUy2gKmIV60bADSgZQRUlKmgkGngYKKgH/fOxX78DbWQc3eAggVbIu5HsSMHRSn6eCZ/detwg9bqAhl7c46H2WdFrx2iK2vdAqSPqxYlKDfXC1Gd+vuCW3AnoPGEzUiAzVPz8h31MpCFEKBQ3psncBFtDrlEKBaOclxpIuOjzLjQtjXgIpjWcnDaiB1Zp006sbUVIJ+rPiSEPjRmEge0MOfbMX28s/uc1U+yctYYySlKESEw/6qSKYkzHOdG21CBQDSzhQku7KxU9rrlAm2bOhsD+njxPascl5pbY9UmhfDWLI0v2yD45JIyckjK5JBVSJYI8kCfyQl6dR+fZeXPep60ZZzazS37B+fwGYKif2Q==</latexit><latexit sha1_base64="TdxJbUolwIVN5sW7XAIx1TPZAlM=">AAACGnicbVDJSgNBEO2JW4xb1KOXxiAohDAtgh4DIugtglkgE4eeTiVp0rPQXSOGkO/w4q948aCIN/Hi39hZDmp8UPB4r6q76gWJkgZd98vJLCwuLa9kV3Nr6xubW/ntnZqJUy2gKmIV60bADSgZQRUlKmgkGngYKKgH/fOxX78DbWQc3eAggVbIu5HsSMHRSn6eCZ/detwg9bqAhl7c46H2WdFrx2iK2vdAqSPqxYlKDfXC1Gd+vuCW3AnoPGEzUiAzVPz8h31MpCFEKBQ3psncBFtDrlEKBaOclxpIuOjzLjQtjXgIpjWcnDaiB1Zp006sbUVIJ+rPiSEPjRmEge0MOfbMX28s/uc1U+yctYYySlKESEw/6qSKYkzHOdG21CBQDSzhQku7KxU9rrlAm2bOhsD+njxPascl5pbY9UmhfDWLI0v2yD45JIyckjK5JBVSJYI8kCfyQl6dR+fZeXPep60ZZzazS37B+fwGYKif2Q==</latexit>

A
<latexit sha1_base64="iaVA6iCpNWQARA0U7CW9L+tPflY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS46ZfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3edxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHlPiMzA==</latexit><latexit sha1_base64="iaVA6iCpNWQARA0U7CW9L+tPflY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS46ZfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3edxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHlPiMzA==</latexit><latexit sha1_base64="iaVA6iCpNWQARA0U7CW9L+tPflY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS46ZfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3edxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHlPiMzA==</latexit><latexit sha1_base64="iaVA6iCpNWQARA0U7CW9L+tPflY=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPFi95asB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS46ZfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3edxFOEETuEcPLiCGtxBHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHlPiMzA==</latexit>

(c0, c1)
<latexit sha1_base64="tC6n2gxEuAbpZNoQxNbye6sCumo=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix4EVvFeyHtMuSTbNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2xppxJ2jLMcNpNFMUi5LQTjm9mfueJKs1i+WAmCfUFHkoWMYKNlR6rJHAvSOCdB+WKW3PnQKvEy0kFcjSD8ld/EJNUUGkIx1r3PDcxfoaVYYTTaamfappgMsZD2rNUYkG1n80PnqIzqwxQFCtb0qC5+nsiw0LriQhtp8BmpJe9mfif10tNdO1nTCapoZIsFkUpRyZGs+/RgClKDJ9Ygoli9lZERlhhYmxGJRuCt/zyKmnXa55b8+4vK427PI4inMApVMGDK2jALTShBQQEPMMrvDnKeXHenY9Fa8HJZ47hD5zPHwCGjz0=</latexit><latexit sha1_base64="tC6n2gxEuAbpZNoQxNbye6sCumo=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix4EVvFeyHtMuSTbNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2xppxJ2jLMcNpNFMUi5LQTjm9mfueJKs1i+WAmCfUFHkoWMYKNlR6rJHAvSOCdB+WKW3PnQKvEy0kFcjSD8ld/EJNUUGkIx1r3PDcxfoaVYYTTaamfappgMsZD2rNUYkG1n80PnqIzqwxQFCtb0qC5+nsiw0LriQhtp8BmpJe9mfif10tNdO1nTCapoZIsFkUpRyZGs+/RgClKDJ9Ygoli9lZERlhhYmxGJRuCt/zyKmnXa55b8+4vK427PI4inMApVMGDK2jALTShBQQEPMMrvDnKeXHenY9Fa8HJZ47hD5zPHwCGjz0=</latexit><latexit sha1_base64="tC6n2gxEuAbpZNoQxNbye6sCumo=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix4EVvFeyHtMuSTbNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2xppxJ2jLMcNpNFMUi5LQTjm9mfueJKs1i+WAmCfUFHkoWMYKNlR6rJHAvSOCdB+WKW3PnQKvEy0kFcjSD8ld/EJNUUGkIx1r3PDcxfoaVYYTTaamfappgMsZD2rNUYkG1n80PnqIzqwxQFCtb0qC5+nsiw0LriQhtp8BmpJe9mfif10tNdO1nTCapoZIsFkUpRyZGs+/RgClKDJ9Ygoli9lZERlhhYmxGJRuCt/zyKmnXa55b8+4vK427PI4inMApVMGDK2jALTShBQQEPMMrvDnKeXHenY9Fa8HJZ47hD5zPHwCGjz0=</latexit><latexit sha1_base64="tC6n2gxEuAbpZNoQxNbye6sCumo=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRahgpTdIuix4EVvFeyHtMuSTbNtaJJdkqxQlv4KLx4U8erP8ea/MW33oK0PBh7vzTAzL0w408Z1v53C2vrG5lZxu7Szu7d/UD48aus4VYS2SMxj1Q2xppxJ2jLMcNpNFMUi5LQTjm9mfueJKs1i+WAmCfUFHkoWMYKNlR6rJHAvSOCdB+WKW3PnQKvEy0kFcjSD8ld/EJNUUGkIx1r3PDcxfoaVYYTTaamfappgMsZD2rNUYkG1n80PnqIzqwxQFCtb0qC5+nsiw0LriQhtp8BmpJe9mfif10tNdO1nTCapoZIsFkUpRyZGs+/RgClKDJ9Ygoli9lZERlhhYmxGJRuCt/zyKmnXa55b8+4vK427PI4inMApVMGDK2jALTShBQQEPMMrvDnKeXHenY9Fa8HJZ47hD5zPHwCGjz0=</latexit>



Correctness

• Primal Regev correct given


• Dual Regev correct given

�0  q

4Bm
<latexit sha1_base64="Nm2eQaZefnAyVYbWuMjgLrByI40=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRS0GXRje4q2Ac0IUymk3bozCSdmQglZOHGX3HjQhG3foQ7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rdLa+sbmVnm7srO7t39gHx51VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H1zO/+0CkorG419OE+BwNBY0oRtpIgV31FB1yFDjQY2QCvUginE3yrHHF88CuOXVnDrhK3ILUQIFWYH95gxinnAiNGVKq7zqJ9jMkNcWM5BUvVSRBeIyGpG+oQJwoP5s/kcNTowxgFEtTQsO5+nsiQ1ypKQ9NJ0d6pJa9mfif1091dOlnVCSpJgIvFkUpgzqGs0TggEqCNZsagrCk5laIR8jkoE1uFROCu/zyKumc112n7t41as3bIo4yqIITcAZccAGa4Aa0QBtg8AiewSt4s56sF+vd+li0lqxi5hj8gfX5Azg3l9Y=</latexit><latexit sha1_base64="Nm2eQaZefnAyVYbWuMjgLrByI40=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRS0GXRje4q2Ac0IUymk3bozCSdmQglZOHGX3HjQhG3foQ7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rdLa+sbmVnm7srO7t39gHx51VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H1zO/+0CkorG419OE+BwNBY0oRtpIgV31FB1yFDjQY2QCvUginE3yrHHF88CuOXVnDrhK3ILUQIFWYH95gxinnAiNGVKq7zqJ9jMkNcWM5BUvVSRBeIyGpG+oQJwoP5s/kcNTowxgFEtTQsO5+nsiQ1ypKQ9NJ0d6pJa9mfif1091dOlnVCSpJgIvFkUpgzqGs0TggEqCNZsagrCk5laIR8jkoE1uFROCu/zyKumc112n7t41as3bIo4yqIITcAZccAGa4Aa0QBtg8AiewSt4s56sF+vd+li0lqxi5hj8gfX5Azg3l9Y=</latexit><latexit sha1_base64="Nm2eQaZefnAyVYbWuMjgLrByI40=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRS0GXRje4q2Ac0IUymk3bozCSdmQglZOHGX3HjQhG3foQ7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rdLa+sbmVnm7srO7t39gHx51VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H1zO/+0CkorG419OE+BwNBY0oRtpIgV31FB1yFDjQY2QCvUginE3yrHHF88CuOXVnDrhK3ILUQIFWYH95gxinnAiNGVKq7zqJ9jMkNcWM5BUvVSRBeIyGpG+oQJwoP5s/kcNTowxgFEtTQsO5+nsiQ1ypKQ9NJ0d6pJa9mfif1091dOlnVCSpJgIvFkUpgzqGs0TggEqCNZsagrCk5laIR8jkoE1uFROCu/zyKumc112n7t41as3bIo4yqIITcAZccAGa4Aa0QBtg8AiewSt4s56sF+vd+li0lqxi5hj8gfX5Azg3l9Y=</latexit><latexit sha1_base64="Nm2eQaZefnAyVYbWuMjgLrByI40=">AAACBHicbVDLSsNAFJ3UV62vqMtuBovgqiRS0GXRje4q2Ac0IUymk3bozCSdmQglZOHGX3HjQhG3foQ7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rdLa+sbmVnm7srO7t39gHx51VJxKTNo4ZrHshUgRRgVpa6oZ6SWSIB4y0g3H1zO/+0CkorG419OE+BwNBY0oRtpIgV31FB1yFDjQY2QCvUginE3yrHHF88CuOXVnDrhK3ILUQIFWYH95gxinnAiNGVKq7zqJ9jMkNcWM5BUvVSRBeIyGpG+oQJwoP5s/kcNTowxgFEtTQsO5+nsiQ1ypKQ9NJ0d6pJa9mfif1091dOlnVCSpJgIvFkUpgzqGs0TggEqCNZsagrCk5laIR8jkoE1uFROCu/zyKumc112n7t41as3bIo4yqIITcAZccAGa4Aa0QBtg8AiewSt4s56sF+vd+li0lqxi5hj8gfX5Azg3l9Y=</latexit>

�1  q

⌦̃(m)
<latexit sha1_base64="24ViX9tc6tN5L/ttGxkRpKtdA+0=">AAACEnicbVDLSsNAFJ34rPVVdelmsAjtpiQi6LLgRldWsA9oQphMb9qhM0k6MxFKyDe48VfcuFDErSt3/o3Tx0JbD1w4nHMv994TJJwpbdvf1srq2vrGZmGruL2zu7dfOjhsqTiVFJo05rHsBEQBZxE0NdMcOokEIgIO7WB4NfHbDyAVi6N7PU7AE6QfsZBRoo3kl6quYn1BfAe7HEbYDSWh2SjPXM14DzL3VkCf5BVRzf1S2a7ZU+Bl4sxJGc3R8Etfbi+mqYBIU06U6jp2or2MSM0oh7zopgoSQoekD11DIyJAedn0pRyfGqWHw1iaijSeqr8nMiKUGovAdAqiB2rRm4j/ed1Uh5dexqIk1RDR2aIw5VjHeJIP7jEJVPOxIYRKZm7FdEBMKtqkWDQhOIsvL5PWWc2xa87debl+M4+jgI7RCaogB12gOrpGDdREFD2iZ/SK3qwn68V6tz5mrSvWfOYI/YH1+QNYhJ3p</latexit><latexit sha1_base64="24ViX9tc6tN5L/ttGxkRpKtdA+0=">AAACEnicbVDLSsNAFJ34rPVVdelmsAjtpiQi6LLgRldWsA9oQphMb9qhM0k6MxFKyDe48VfcuFDErSt3/o3Tx0JbD1w4nHMv994TJJwpbdvf1srq2vrGZmGruL2zu7dfOjhsqTiVFJo05rHsBEQBZxE0NdMcOokEIgIO7WB4NfHbDyAVi6N7PU7AE6QfsZBRoo3kl6quYn1BfAe7HEbYDSWh2SjPXM14DzL3VkCf5BVRzf1S2a7ZU+Bl4sxJGc3R8Etfbi+mqYBIU06U6jp2or2MSM0oh7zopgoSQoekD11DIyJAedn0pRyfGqWHw1iaijSeqr8nMiKUGovAdAqiB2rRm4j/ed1Uh5dexqIk1RDR2aIw5VjHeJIP7jEJVPOxIYRKZm7FdEBMKtqkWDQhOIsvL5PWWc2xa87debl+M4+jgI7RCaogB12gOrpGDdREFD2iZ/SK3qwn68V6tz5mrSvWfOYI/YH1+QNYhJ3p</latexit><latexit sha1_base64="24ViX9tc6tN5L/ttGxkRpKtdA+0=">AAACEnicbVDLSsNAFJ34rPVVdelmsAjtpiQi6LLgRldWsA9oQphMb9qhM0k6MxFKyDe48VfcuFDErSt3/o3Tx0JbD1w4nHMv994TJJwpbdvf1srq2vrGZmGruL2zu7dfOjhsqTiVFJo05rHsBEQBZxE0NdMcOokEIgIO7WB4NfHbDyAVi6N7PU7AE6QfsZBRoo3kl6quYn1BfAe7HEbYDSWh2SjPXM14DzL3VkCf5BVRzf1S2a7ZU+Bl4sxJGc3R8Etfbi+mqYBIU06U6jp2or2MSM0oh7zopgoSQoekD11DIyJAedn0pRyfGqWHw1iaijSeqr8nMiKUGovAdAqiB2rRm4j/ed1Uh5dexqIk1RDR2aIw5VjHeJIP7jEJVPOxIYRKZm7FdEBMKtqkWDQhOIsvL5PWWc2xa87debl+M4+jgI7RCaogB12gOrpGDdREFD2iZ/SK3qwn68V6tz5mrSvWfOYI/YH1+QNYhJ3p</latexit><latexit sha1_base64="24ViX9tc6tN5L/ttGxkRpKtdA+0=">AAACEnicbVDLSsNAFJ34rPVVdelmsAjtpiQi6LLgRldWsA9oQphMb9qhM0k6MxFKyDe48VfcuFDErSt3/o3Tx0JbD1w4nHMv994TJJwpbdvf1srq2vrGZmGruL2zu7dfOjhsqTiVFJo05rHsBEQBZxE0NdMcOokEIgIO7WB4NfHbDyAVi6N7PU7AE6QfsZBRoo3kl6quYn1BfAe7HEbYDSWh2SjPXM14DzL3VkCf5BVRzf1S2a7ZU+Bl4sxJGc3R8Etfbi+mqYBIU06U6jp2or2MSM0oh7zopgoSQoekD11DIyJAedn0pRyfGqWHw1iaijSeqr8nMiKUGovAdAqiB2rRm4j/ed1Uh5dexqIk1RDR2aIw5VjHeJIP7jEJVPOxIYRKZm7FdEBMKtqkWDQhOIsvL5PWWc2xa87debl+M4+jgI7RCaogB12gOrpGDdREFD2iZ/SK3qwn68V6tz5mrSvWfOYI/YH1+QNYhJ3p</latexit>



Security

• Receiver Security: LWE


• Sender Security: Statistical by the above reasoning:


• 𝜆1(𝜦q(A)) is very short ⇒ dual Regev is lossy ⇒ Ext(s1,…,sl) is statistically 

close to uniform and hides 𝝁1


• 𝜆1(𝜦q(A)) is not short ⇒ primal Regev statistically hides 𝝁0

�0 · �1 > 2q
p
m

<latexit sha1_base64="nE5tj6NSzwvtIcUrkixea6ELFcc=">AAACD3icbVDLSgMxFM34rPU16tJNsCiuykwRdCUFNy5bsA/olJLJpG1okpkmd4QyFPwAN/6KGxeKuHXrzr8xfSy09cCFc8+5IfeeMBHcgOd9Oyura+sbm7mt/PbO7t6+e3BYN3GqKavRWMS6GRLDBFesBhwEayaaERkK1ggHNxO/cc+04bG6g1HC2pL0FO9ySsBKHfcsMLwnScfDAY1iwPPWx9e4hIe2HWrI5LjjFryiNwVeJv6cFNAclY77FUQxTSVTQAUxpuV7CbQzooFTwcb5IDUsIXRAeqxlqSKSmXY2vWeMT60S4W6sbSnAU/X3i4xIY0YytJOSQN8sehPxP6+VQveqnXGVpMAUnX3UTQWGGE/CwRHXjIIYWUKo5nZXTPtEEwo2wrwNwV88eZnUS0XfK/rVi0K5+jCLI4eO0Qk6Rz66RGV0iyqohih6RM/oFb05T86L8+58zEZXnHmER+gPnM8fGMOb4Q==</latexit><latexit sha1_base64="nE5tj6NSzwvtIcUrkixea6ELFcc=">AAACD3icbVDLSgMxFM34rPU16tJNsCiuykwRdCUFNy5bsA/olJLJpG1okpkmd4QyFPwAN/6KGxeKuHXrzr8xfSy09cCFc8+5IfeeMBHcgOd9Oyura+sbm7mt/PbO7t6+e3BYN3GqKavRWMS6GRLDBFesBhwEayaaERkK1ggHNxO/cc+04bG6g1HC2pL0FO9ySsBKHfcsMLwnScfDAY1iwPPWx9e4hIe2HWrI5LjjFryiNwVeJv6cFNAclY77FUQxTSVTQAUxpuV7CbQzooFTwcb5IDUsIXRAeqxlqSKSmXY2vWeMT60S4W6sbSnAU/X3i4xIY0YytJOSQN8sehPxP6+VQveqnXGVpMAUnX3UTQWGGE/CwRHXjIIYWUKo5nZXTPtEEwo2wrwNwV88eZnUS0XfK/rVi0K5+jCLI4eO0Qk6Rz66RGV0iyqohih6RM/oFb05T86L8+58zEZXnHmER+gPnM8fGMOb4Q==</latexit><latexit sha1_base64="nE5tj6NSzwvtIcUrkixea6ELFcc=">AAACD3icbVDLSgMxFM34rPU16tJNsCiuykwRdCUFNy5bsA/olJLJpG1okpkmd4QyFPwAN/6KGxeKuHXrzr8xfSy09cCFc8+5IfeeMBHcgOd9Oyura+sbm7mt/PbO7t6+e3BYN3GqKavRWMS6GRLDBFesBhwEayaaERkK1ggHNxO/cc+04bG6g1HC2pL0FO9ySsBKHfcsMLwnScfDAY1iwPPWx9e4hIe2HWrI5LjjFryiNwVeJv6cFNAclY77FUQxTSVTQAUxpuV7CbQzooFTwcb5IDUsIXRAeqxlqSKSmXY2vWeMT60S4W6sbSnAU/X3i4xIY0YytJOSQN8sehPxP6+VQveqnXGVpMAUnX3UTQWGGE/CwRHXjIIYWUKo5nZXTPtEEwo2wrwNwV88eZnUS0XfK/rVi0K5+jCLI4eO0Qk6Rz66RGV0iyqohih6RM/oFb05T86L8+58zEZXnHmER+gPnM8fGMOb4Q==</latexit><latexit sha1_base64="nE5tj6NSzwvtIcUrkixea6ELFcc=">AAACD3icbVDLSgMxFM34rPU16tJNsCiuykwRdCUFNy5bsA/olJLJpG1okpkmd4QyFPwAN/6KGxeKuHXrzr8xfSy09cCFc8+5IfeeMBHcgOd9Oyura+sbm7mt/PbO7t6+e3BYN3GqKavRWMS6GRLDBFesBhwEayaaERkK1ggHNxO/cc+04bG6g1HC2pL0FO9ySsBKHfcsMLwnScfDAY1iwPPWx9e4hIe2HWrI5LjjFryiNwVeJv6cFNAclY77FUQxTSVTQAUxpuV7CbQzooFTwcb5IDUsIXRAeqxlqSKSmXY2vWeMT60S4W6sbSnAU/X3i4xIY0YytJOSQN8sehPxP6+VQveqnXGVpMAUnX3UTQWGGE/CwRHXjIIYWUKo5nZXTPtEEwo2wrwNwV88eZnUS0XfK/rVi0K5+jCLI4eO0Qk6Rz66RGV0iyqohih6RM/oFb05T86L8+58zEZXnHmER+gPnM8fGMOb4Q==</latexit>



Instantiation
q = Õ(n3)

<latexit sha1_base64="y4K4cD3TqdoCp54yFKKDPKFgQNU=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSxCvZREBb0IBS96soL9gDaWzXbbLt1s4u5ELCF/xYsHRbz6R7z5b9y2OWjrg4HHezPMzPMjwTU4zreVW1peWV3Lrxc2Nre2d+zdYkOHsaKsTkMRqpZPNBNcsjpwEKwVKUYCX7CmP7qc+M1HpjQP5R2MI+YFZCB5n1MCRuraxQd8gTvARY8lN2lZ3p8cde2SU3GmwIvEzUgJZah17a9OL6RxwCRQQbRuu04EXkIUcCpYWujEmkWEjsiAtQ2VJGDaS6a3p/jQKD3cD5UpCXiq/p5ISKD1OPBNZ0BgqOe9ifif146hf+4lXEYxMElni/qxwBDiSRC4xxWjIMaGEKq4uRXTIVGEgomrYEJw519eJI3jiutU3NvTUvU6iyOP9tEBKiMXnaEqukI1VEcUPaFn9IrerNR6sd6tj1lrzspm9tAfWJ8/VpKTWQ==</latexit><latexit sha1_base64="y4K4cD3TqdoCp54yFKKDPKFgQNU=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSxCvZREBb0IBS96soL9gDaWzXbbLt1s4u5ELCF/xYsHRbz6R7z5b9y2OWjrg4HHezPMzPMjwTU4zreVW1peWV3Lrxc2Nre2d+zdYkOHsaKsTkMRqpZPNBNcsjpwEKwVKUYCX7CmP7qc+M1HpjQP5R2MI+YFZCB5n1MCRuraxQd8gTvARY8lN2lZ3p8cde2SU3GmwIvEzUgJZah17a9OL6RxwCRQQbRuu04EXkIUcCpYWujEmkWEjsiAtQ2VJGDaS6a3p/jQKD3cD5UpCXiq/p5ISKD1OPBNZ0BgqOe9ifif146hf+4lXEYxMElni/qxwBDiSRC4xxWjIMaGEKq4uRXTIVGEgomrYEJw519eJI3jiutU3NvTUvU6iyOP9tEBKiMXnaEqukI1VEcUPaFn9IrerNR6sd6tj1lrzspm9tAfWJ8/VpKTWQ==</latexit><latexit sha1_base64="y4K4cD3TqdoCp54yFKKDPKFgQNU=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSxCvZREBb0IBS96soL9gDaWzXbbLt1s4u5ELCF/xYsHRbz6R7z5b9y2OWjrg4HHezPMzPMjwTU4zreVW1peWV3Lrxc2Nre2d+zdYkOHsaKsTkMRqpZPNBNcsjpwEKwVKUYCX7CmP7qc+M1HpjQP5R2MI+YFZCB5n1MCRuraxQd8gTvARY8lN2lZ3p8cde2SU3GmwIvEzUgJZah17a9OL6RxwCRQQbRuu04EXkIUcCpYWujEmkWEjsiAtQ2VJGDaS6a3p/jQKD3cD5UpCXiq/p5ISKD1OPBNZ0BgqOe9ifif146hf+4lXEYxMElni/qxwBDiSRC4xxWjIMaGEKq4uRXTIVGEgomrYEJw519eJI3jiutU3NvTUvU6iyOP9tEBKiMXnaEqukI1VEcUPaFn9IrerNR6sd6tj1lrzspm9tAfWJ8/VpKTWQ==</latexit><latexit sha1_base64="y4K4cD3TqdoCp54yFKKDPKFgQNU=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSxCvZREBb0IBS96soL9gDaWzXbbLt1s4u5ELCF/xYsHRbz6R7z5b9y2OWjrg4HHezPMzPMjwTU4zreVW1peWV3Lrxc2Nre2d+zdYkOHsaKsTkMRqpZPNBNcsjpwEKwVKUYCX7CmP7qc+M1HpjQP5R2MI+YFZCB5n1MCRuraxQd8gTvARY8lN2lZ3p8cde2SU3GmwIvEzUgJZah17a9OL6RxwCRQQbRuu04EXkIUcCpYWujEmkWEjsiAtQ2VJGDaS6a3p/jQKD3cD5UpCXiq/p5ISKD1OPBNZ0BgqOe9ifif146hf+4lXEYxMElni/qxwBDiSRC4xxWjIMaGEKq4uRXTIVGEgomrYEJw519eJI3jiutU3NvTUvU6iyOP9tEBKiMXnaEqukI1VEcUPaFn9IrerNR6sd6tj1lrzspm9tAfWJ8/VpKTWQ==</latexit>

�0 = Õ(n2.5)
<latexit sha1_base64="NMq1dN4GTgp484sO3MGgkliRwD4=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqJiRF0Y1QcKMrK9gHNDFMJpN26GQSZiZCCVm58VfcuFDErd/gzr9x+lho64ELh3Pu5d57gpRRqWz721hYXFpeWS2tldc3Nre2zZ3dlkwygUkTJywRnQBJwignTUUVI51UEBQHjLSDweXIbz8QIWnC79QwJV6MepxGFCOlJd88cCXtxci34QV0FWUhyW+KKr/Pa9ZpceybFduyx4DzxJmSCpii4ZtfbpjgLCZcYYak7Dp2qrwcCUUxI0XZzSRJER6gHulqylFMpJeP3yjgkVZCGCVCF1dwrP6eyFEs5TAOdGeMVF/OeiPxP6+bqejcyylPM0U4niyKMgZVAkeZwJAKghUbaoKwoPpWiPtIIKx0cmUdgjP78jxp1SzHtpzbk0r9ehpHCeyDQ1AFDjgDdXAFGqAJMHgEz+AVvBlPxovxbnxMWheM6cwe+APj8wcympes</latexit><latexit sha1_base64="NMq1dN4GTgp484sO3MGgkliRwD4=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqJiRF0Y1QcKMrK9gHNDFMJpN26GQSZiZCCVm58VfcuFDErd/gzr9x+lho64ELh3Pu5d57gpRRqWz721hYXFpeWS2tldc3Nre2zZ3dlkwygUkTJywRnQBJwignTUUVI51UEBQHjLSDweXIbz8QIWnC79QwJV6MepxGFCOlJd88cCXtxci34QV0FWUhyW+KKr/Pa9ZpceybFduyx4DzxJmSCpii4ZtfbpjgLCZcYYak7Dp2qrwcCUUxI0XZzSRJER6gHulqylFMpJeP3yjgkVZCGCVCF1dwrP6eyFEs5TAOdGeMVF/OeiPxP6+bqejcyylPM0U4niyKMgZVAkeZwJAKghUbaoKwoPpWiPtIIKx0cmUdgjP78jxp1SzHtpzbk0r9ehpHCeyDQ1AFDjgDdXAFGqAJMHgEz+AVvBlPxovxbnxMWheM6cwe+APj8wcympes</latexit><latexit sha1_base64="NMq1dN4GTgp484sO3MGgkliRwD4=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqJiRF0Y1QcKMrK9gHNDFMJpN26GQSZiZCCVm58VfcuFDErd/gzr9x+lho64ELh3Pu5d57gpRRqWz721hYXFpeWS2tldc3Nre2zZ3dlkwygUkTJywRnQBJwignTUUVI51UEBQHjLSDweXIbz8QIWnC79QwJV6MepxGFCOlJd88cCXtxci34QV0FWUhyW+KKr/Pa9ZpceybFduyx4DzxJmSCpii4ZtfbpjgLCZcYYak7Dp2qrwcCUUxI0XZzSRJER6gHulqylFMpJeP3yjgkVZCGCVCF1dwrP6eyFEs5TAOdGeMVF/OeiPxP6+bqejcyylPM0U4niyKMgZVAkeZwJAKghUbaoKwoPpWiPtIIKx0cmUdgjP78jxp1SzHtpzbk0r9ehpHCeyDQ1AFDjgDdXAFGqAJMHgEz+AVvBlPxovxbnxMWheM6cwe+APj8wcympes</latexit><latexit sha1_base64="NMq1dN4GTgp484sO3MGgkliRwD4=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBHqJiRF0Y1QcKMrK9gHNDFMJpN26GQSZiZCCVm58VfcuFDErd/gzr9x+lho64ELh3Pu5d57gpRRqWz721hYXFpeWS2tldc3Nre2zZ3dlkwygUkTJywRnQBJwignTUUVI51UEBQHjLSDweXIbz8QIWnC79QwJV6MepxGFCOlJd88cCXtxci34QV0FWUhyW+KKr/Pa9ZpceybFduyx4DzxJmSCpii4ZtfbpjgLCZcYYak7Dp2qrwcCUUxI0XZzSRJER6gHulqylFMpJeP3yjgkVZCGCVCF1dwrP6eyFEs5TAOdGeMVF/OeiPxP6+bqejcyylPM0U4niyKMgZVAkeZwJAKghUbaoKwoPpWiPtIIKx0cmUdgjP78jxp1SzHtpzbk0r9ehpHCeyDQ1AFDjgDdXAFGqAJMHgEz+AVvBlPxovxbnxMWheM6cwe+APj8wcympes</latexit>

�1 = Õ(n)
<latexit sha1_base64="2dbBm2hADUBD7uy7ps6qcJTQvFQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkIuhGKLjRlRXsA5oQJpNJO3RmEmYmQgnZ+CtuXCji1s9w5984bbPQ1gMXDufcy733hCmjSjvOt7W0vLK6tl7ZqG5ube/s2nv7HZVkEpM2TlgieyFShFFB2ppqRnqpJIiHjHTD0fXE7z4SqWgiHvQ4JT5HA0FjipE2UmAfeooOOApceAU9TVlE8ruiLk4Du+Y0nCngInFLUgMlWoH95UUJzjgRGjOkVN91Uu3nSGqKGSmqXqZIivAIDUjfUIE4UX4+faCAJ0aJYJxIU0LDqfp7IkdcqTEPTSdHeqjmvYn4n9fPdHzp51SkmSYCzxbFGYM6gZM0YEQlwZqNDUFYUnMrxEMkEdYms6oJwZ1/eZF0zhqu03Dvz2vN2zKOCjgCx6AOXHABmuAGtEAbYFCAZ/AK3qwn68V6tz5mrUtWOXMA/sD6/AE3IZWG</latexit><latexit sha1_base64="2dbBm2hADUBD7uy7ps6qcJTQvFQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkIuhGKLjRlRXsA5oQJpNJO3RmEmYmQgnZ+CtuXCji1s9w5984bbPQ1gMXDufcy733hCmjSjvOt7W0vLK6tl7ZqG5ube/s2nv7HZVkEpM2TlgieyFShFFB2ppqRnqpJIiHjHTD0fXE7z4SqWgiHvQ4JT5HA0FjipE2UmAfeooOOApceAU9TVlE8ruiLk4Du+Y0nCngInFLUgMlWoH95UUJzjgRGjOkVN91Uu3nSGqKGSmqXqZIivAIDUjfUIE4UX4+faCAJ0aJYJxIU0LDqfp7IkdcqTEPTSdHeqjmvYn4n9fPdHzp51SkmSYCzxbFGYM6gZM0YEQlwZqNDUFYUnMrxEMkEdYms6oJwZ1/eZF0zhqu03Dvz2vN2zKOCjgCx6AOXHABmuAGtEAbYFCAZ/AK3qwn68V6tz5mrUtWOXMA/sD6/AE3IZWG</latexit><latexit sha1_base64="2dbBm2hADUBD7uy7ps6qcJTQvFQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkIuhGKLjRlRXsA5oQJpNJO3RmEmYmQgnZ+CtuXCji1s9w5984bbPQ1gMXDufcy733hCmjSjvOt7W0vLK6tl7ZqG5ube/s2nv7HZVkEpM2TlgieyFShFFB2ppqRnqpJIiHjHTD0fXE7z4SqWgiHvQ4JT5HA0FjipE2UmAfeooOOApceAU9TVlE8ruiLk4Du+Y0nCngInFLUgMlWoH95UUJzjgRGjOkVN91Uu3nSGqKGSmqXqZIivAIDUjfUIE4UX4+faCAJ0aJYJxIU0LDqfp7IkdcqTEPTSdHeqjmvYn4n9fPdHzp51SkmSYCzxbFGYM6gZM0YEQlwZqNDUFYUnMrxEMkEdYms6oJwZ1/eZF0zhqu03Dvz2vN2zKOCjgCx6AOXHABmuAGtEAbYFCAZ/AK3qwn68V6tz5mrUtWOXMA/sD6/AE3IZWG</latexit><latexit sha1_base64="2dbBm2hADUBD7uy7ps6qcJTQvFQ=">AAACAHicbVDLSsNAFJ34rPUVdeHCzWAR6qYkIuhGKLjRlRXsA5oQJpNJO3RmEmYmQgnZ+CtuXCji1s9w5984bbPQ1gMXDufcy733hCmjSjvOt7W0vLK6tl7ZqG5ube/s2nv7HZVkEpM2TlgieyFShFFB2ppqRnqpJIiHjHTD0fXE7z4SqWgiHvQ4JT5HA0FjipE2UmAfeooOOApceAU9TVlE8ruiLk4Du+Y0nCngInFLUgMlWoH95UUJzjgRGjOkVN91Uu3nSGqKGSmqXqZIivAIDUjfUIE4UX4+faCAJ0aJYJxIU0LDqfp7IkdcqTEPTSdHeqjmvYn4n9fPdHzp51SkmSYCzxbFGYM6gZM0YEQlwZqNDUFYUnMrxEMkEdYms6oJwZ1/eZF0zhqu03Dvz2vN2zKOCjgCx6AOXHABmuAGtEAbYFCAZ/AK3qwn68V6tz5mrUtWOXMA/sD6/AE3IZWG</latexit>

m = Õ(n)
<latexit sha1_base64="QJrBH5WegHXgv9hgcmrmRKIhdlw=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRahXsquCHoRCl70ZAX7Ae1Sstm0DU2ySzJbKEv/iRcPinj1n3jz35i2e9DWBwOP92aYmRcmghvwvG+nsLa+sblV3C7t7O7tH7iHR00Tp5qyBo1FrNshMUxwxRrAQbB2ohmRoWCtcHQ781tjpg2P1RNMEhZIMlC8zykBK/VcV+Ib3AUuIpY9TCvqvOeWvao3B14lfk7KKEe95351o5imkimgghjT8b0Egoxo4FSwaambGpYQOiID1rFUEclMkM0vn+Izq0S4H2tbCvBc/T2REWnMRIa2UxIYmmVvJv7ndVLoXwcZV0kKTNHFon4qMMR4FgOOuGYUxMQSQjW3t2I6JJpQsGGVbAj+8surpHlR9b2q/3hZrt3ncRTRCTpFFeSjK1RDd6iOGoiiMXpGr+jNyZwX5935WLQWnHzmGP2B8/kDHs6SsA==</latexit><latexit sha1_base64="QJrBH5WegHXgv9hgcmrmRKIhdlw=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRahXsquCHoRCl70ZAX7Ae1Sstm0DU2ySzJbKEv/iRcPinj1n3jz35i2e9DWBwOP92aYmRcmghvwvG+nsLa+sblV3C7t7O7tH7iHR00Tp5qyBo1FrNshMUxwxRrAQbB2ohmRoWCtcHQ781tjpg2P1RNMEhZIMlC8zykBK/VcV+Ib3AUuIpY9TCvqvOeWvao3B14lfk7KKEe95351o5imkimgghjT8b0Egoxo4FSwaambGpYQOiID1rFUEclMkM0vn+Izq0S4H2tbCvBc/T2REWnMRIa2UxIYmmVvJv7ndVLoXwcZV0kKTNHFon4qMMR4FgOOuGYUxMQSQjW3t2I6JJpQsGGVbAj+8surpHlR9b2q/3hZrt3ncRTRCTpFFeSjK1RDd6iOGoiiMXpGr+jNyZwX5935WLQWnHzmGP2B8/kDHs6SsA==</latexit><latexit sha1_base64="QJrBH5WegHXgv9hgcmrmRKIhdlw=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRahXsquCHoRCl70ZAX7Ae1Sstm0DU2ySzJbKEv/iRcPinj1n3jz35i2e9DWBwOP92aYmRcmghvwvG+nsLa+sblV3C7t7O7tH7iHR00Tp5qyBo1FrNshMUxwxRrAQbB2ohmRoWCtcHQ781tjpg2P1RNMEhZIMlC8zykBK/VcV+Ib3AUuIpY9TCvqvOeWvao3B14lfk7KKEe95351o5imkimgghjT8b0Egoxo4FSwaambGpYQOiID1rFUEclMkM0vn+Izq0S4H2tbCvBc/T2REWnMRIa2UxIYmmVvJv7ndVLoXwcZV0kKTNHFon4qMMR4FgOOuGYUxMQSQjW3t2I6JJpQsGGVbAj+8surpHlR9b2q/3hZrt3ncRTRCTpFFeSjK1RDd6iOGoiiMXpGr+jNyZwX5935WLQWnHzmGP2B8/kDHs6SsA==</latexit><latexit sha1_base64="QJrBH5WegHXgv9hgcmrmRKIhdlw=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRahXsquCHoRCl70ZAX7Ae1Sstm0DU2ySzJbKEv/iRcPinj1n3jz35i2e9DWBwOP92aYmRcmghvwvG+nsLa+sblV3C7t7O7tH7iHR00Tp5qyBo1FrNshMUxwxRrAQbB2ohmRoWCtcHQ781tjpg2P1RNMEhZIMlC8zykBK/VcV+Ib3AUuIpY9TCvqvOeWvao3B14lfk7KKEe95351o5imkimgghjT8b0Egoxo4FSwaambGpYQOiID1rFUEclMkM0vn+Izq0S4H2tbCvBc/T2REWnMRIa2UxIYmmVvJv7ndVLoXwcZV0kKTNHFon4qMMR4FgOOuGYUxMQSQjW3t2I6JJpQsGGVbAj+8surpHlR9b2q/3hZrt3ncRTRCTpFFeSjK1RDd6iOGoiiMXpGr+jNyZwX5935WLQWnHzmGP2B8/kDHs6SsA==</latexit>

Õ(n/↵) = Õ(n3.5)
<latexit sha1_base64="ZB0+A4pys+IAyQZJnToAGULd09Q=">AAACEXicbVDLSsNAFJ34rPUVdelmsAjtJiY+0I1QcKMrK9gHNLFMJtN26GQSZiZCCfkFN/6KGxeKuHXnzr9x2mZRWw9cOJxzL/fe48eMSmXbP8bC4tLyymphrbi+sbm1be7sNmSUCEzqOGKRaPlIEkY5qSuqGGnFgqDQZ6TpD65GfvORCEkjfq+GMfFC1OO0SzFSWuqYZVdRFpD0NivzIxexuI8q8BJOqQ/piXWWVTpmybbsMeA8cXJSAjlqHfPbDSKchIQrzJCUbceOlZcioShmJCu6iSQxwgPUI21NOQqJ9NLxRxk81EoAu5HQxRUcq9MTKQqlHIa+7gyR6stZbyT+57UT1b3wUsrjRBGOJ4u6CYMqgqN4YEAFwYoNNUFYUH0rxH0kEFY6xKIOwZl9eZ40ji3Htpy701L1Jo+jAPbBASgDB5yDKrgGNVAHGDyBF/AG3o1n49X4MD4nrQtGPrMH/sD4+gV3vpwk</latexit><latexit sha1_base64="ZB0+A4pys+IAyQZJnToAGULd09Q=">AAACEXicbVDLSsNAFJ34rPUVdelmsAjtJiY+0I1QcKMrK9gHNLFMJtN26GQSZiZCCfkFN/6KGxeKuHXnzr9x2mZRWw9cOJxzL/fe48eMSmXbP8bC4tLyymphrbi+sbm1be7sNmSUCEzqOGKRaPlIEkY5qSuqGGnFgqDQZ6TpD65GfvORCEkjfq+GMfFC1OO0SzFSWuqYZVdRFpD0NivzIxexuI8q8BJOqQ/piXWWVTpmybbsMeA8cXJSAjlqHfPbDSKchIQrzJCUbceOlZcioShmJCu6iSQxwgPUI21NOQqJ9NLxRxk81EoAu5HQxRUcq9MTKQqlHIa+7gyR6stZbyT+57UT1b3wUsrjRBGOJ4u6CYMqgqN4YEAFwYoNNUFYUH0rxH0kEFY6xKIOwZl9eZ40ji3Htpy701L1Jo+jAPbBASgDB5yDKrgGNVAHGDyBF/AG3o1n49X4MD4nrQtGPrMH/sD4+gV3vpwk</latexit><latexit sha1_base64="ZB0+A4pys+IAyQZJnToAGULd09Q=">AAACEXicbVDLSsNAFJ34rPUVdelmsAjtJiY+0I1QcKMrK9gHNLFMJtN26GQSZiZCCfkFN/6KGxeKuHXnzr9x2mZRWw9cOJxzL/fe48eMSmXbP8bC4tLyymphrbi+sbm1be7sNmSUCEzqOGKRaPlIEkY5qSuqGGnFgqDQZ6TpD65GfvORCEkjfq+GMfFC1OO0SzFSWuqYZVdRFpD0NivzIxexuI8q8BJOqQ/piXWWVTpmybbsMeA8cXJSAjlqHfPbDSKchIQrzJCUbceOlZcioShmJCu6iSQxwgPUI21NOQqJ9NLxRxk81EoAu5HQxRUcq9MTKQqlHIa+7gyR6stZbyT+57UT1b3wUsrjRBGOJ4u6CYMqgqN4YEAFwYoNNUFYUH0rxH0kEFY6xKIOwZl9eZ40ji3Htpy701L1Jo+jAPbBASgDB5yDKrgGNVAHGDyBF/AG3o1n49X4MD4nrQtGPrMH/sD4+gV3vpwk</latexit><latexit sha1_base64="ZB0+A4pys+IAyQZJnToAGULd09Q=">AAACEXicbVDLSsNAFJ34rPUVdelmsAjtJiY+0I1QcKMrK9gHNLFMJtN26GQSZiZCCfkFN/6KGxeKuHXnzr9x2mZRWw9cOJxzL/fe48eMSmXbP8bC4tLyymphrbi+sbm1be7sNmSUCEzqOGKRaPlIEkY5qSuqGGnFgqDQZ6TpD65GfvORCEkjfq+GMfFC1OO0SzFSWuqYZVdRFpD0NivzIxexuI8q8BJOqQ/piXWWVTpmybbsMeA8cXJSAjlqHfPbDSKchIQrzJCUbceOlZcioShmJCu6iSQxwgPUI21NOQqJ9NLxRxk81EoAu5HQxRUcq9MTKQqlHIa+7gyR6stZbyT+57UT1b3wUsrjRBGOJ4u6CYMqgqN4YEAFwYoNNUFYUH0rxH0kEFY6xKIOwZl9eZ40ji3Htpy701L1Jo+jAPbBASgDB5yDKrgGNVAHGDyBF/AG3o1n49X4MD4nrQtGPrMH/sD4+gV3vpwk</latexit>

This yields worst-case approximation factor



Drawbacks

• Scheme has very poor rate (1/poly) due to amplification for case 𝛽 = 1


• Security is very unbalanced: 𝛽 = 0 has very good security right away 
whereas 𝛽 = 1 needs to be amplified via parallel repetition and extractors?


• Can we balance things such that both cases need to be a little bit 
amplified?



A more efficient scheme (Teaser only)

Ideas


• 𝛽 = 0 : Packed primal Regev encryption


• 𝛽 = 1: Single instance of dual Regev TDF


• Use extractors in both cases



A more efficient scheme

• Lossiness argument in case 𝛽 = 1 generalizes robustly to lattices 𝜦q(A) 
with many linearly independent short vectors 
 

• similar to [DM13]


• Smoothing argument requires some refinement


• We obtain a scheme of rate  

H̃1(r | rA+ ⌘) ⇡ log(⇢�1(⇤q(A)))
<latexit sha1_base64="sdan8rVrtAfaOyc5+IqSgRs01+E="></latexit><latexit sha1_base64="sdan8rVrtAfaOyc5+IqSgRs01+E="></latexit><latexit sha1_base64="sdan8rVrtAfaOyc5+IqSgRs01+E="></latexit><latexit sha1_base64="sdan8rVrtAfaOyc5+IqSgRs01+E="></latexit>

⌦̃(1)
<latexit sha1_base64="B7IwGWshNzmnGu+t+LtQt598ki4=">AAAB+nicbVBNS8NAEN34WetXqkcvi0Wol5KIoMeCFz1ZwX5AE8pmM2mX7iZhd6OU2J/ixYMiXv0l3vw3btsctPXBwOO9GWbmBSlnSjvOt7Wyura+sVnaKm/v7O7t25WDtkoySaFFE57IbkAUcBZDSzPNoZtKICLg0AlGV1O/8wBSsSS+1+MUfEEGMYsYJdpIfbviacZDyL1bAQMyqbmnfbvq1J0Z8DJxC1JFBZp9+8sLE5oJiDXlRKme66Taz4nUjHKYlL1MQUroiAygZ2hMBCg/n50+wSdGCXGUSFOxxjP190ROhFJjEZhOQfRQLXpT8T+vl+no0s9ZnGYaYjpfFGUc6wRPc8Ahk0A1HxtCqGTmVkyHRBKqTVplE4K7+PIyaZ/VXafu3p1XGzdFHCV0hI5RDbnoAjXQNWqiFqLoET2jV/RmPVkv1rv1MW9dsYqZQ/QH1ucPjKaTiQ==</latexit><latexit sha1_base64="B7IwGWshNzmnGu+t+LtQt598ki4=">AAAB+nicbVBNS8NAEN34WetXqkcvi0Wol5KIoMeCFz1ZwX5AE8pmM2mX7iZhd6OU2J/ixYMiXv0l3vw3btsctPXBwOO9GWbmBSlnSjvOt7Wyura+sVnaKm/v7O7t25WDtkoySaFFE57IbkAUcBZDSzPNoZtKICLg0AlGV1O/8wBSsSS+1+MUfEEGMYsYJdpIfbviacZDyL1bAQMyqbmnfbvq1J0Z8DJxC1JFBZp9+8sLE5oJiDXlRKme66Taz4nUjHKYlL1MQUroiAygZ2hMBCg/n50+wSdGCXGUSFOxxjP190ROhFJjEZhOQfRQLXpT8T+vl+no0s9ZnGYaYjpfFGUc6wRPc8Ahk0A1HxtCqGTmVkyHRBKqTVplE4K7+PIyaZ/VXafu3p1XGzdFHCV0hI5RDbnoAjXQNWqiFqLoET2jV/RmPVkv1rv1MW9dsYqZQ/QH1ucPjKaTiQ==</latexit><latexit sha1_base64="B7IwGWshNzmnGu+t+LtQt598ki4=">AAAB+nicbVBNS8NAEN34WetXqkcvi0Wol5KIoMeCFz1ZwX5AE8pmM2mX7iZhd6OU2J/ixYMiXv0l3vw3btsctPXBwOO9GWbmBSlnSjvOt7Wyura+sVnaKm/v7O7t25WDtkoySaFFE57IbkAUcBZDSzPNoZtKICLg0AlGV1O/8wBSsSS+1+MUfEEGMYsYJdpIfbviacZDyL1bAQMyqbmnfbvq1J0Z8DJxC1JFBZp9+8sLE5oJiDXlRKme66Taz4nUjHKYlL1MQUroiAygZ2hMBCg/n50+wSdGCXGUSFOxxjP190ROhFJjEZhOQfRQLXpT8T+vl+no0s9ZnGYaYjpfFGUc6wRPc8Ahk0A1HxtCqGTmVkyHRBKqTVplE4K7+PIyaZ/VXafu3p1XGzdFHCV0hI5RDbnoAjXQNWqiFqLoET2jV/RmPVkv1rv1MW9dsYqZQ/QH1ucPjKaTiQ==</latexit><latexit sha1_base64="B7IwGWshNzmnGu+t+LtQt598ki4=">AAAB+nicbVBNS8NAEN34WetXqkcvi0Wol5KIoMeCFz1ZwX5AE8pmM2mX7iZhd6OU2J/ixYMiXv0l3vw3btsctPXBwOO9GWbmBSlnSjvOt7Wyura+sVnaKm/v7O7t25WDtkoySaFFE57IbkAUcBZDSzPNoZtKICLg0AlGV1O/8wBSsSS+1+MUfEEGMYsYJdpIfbviacZDyL1bAQMyqbmnfbvq1J0Z8DJxC1JFBZp9+8sLE5oJiDXlRKme66Taz4nUjHKYlL1MQUroiAygZ2hMBCg/n50+wSdGCXGUSFOxxjP190ROhFJjEZhOQfRQLXpT8T+vl+no0s9ZnGYaYjpfFGUc6wRPc8Ahk0A1HxtCqGTmVkyHRBKqTVplE4K7+PIyaZ/VXafu3p1XGzdFHCV0hI5RDbnoAjXQNWqiFqLoET2jV/RmPVkv1rv1MW9dsYqZQ/QH1ucPjKaTiQ==</latexit>



Partial Smoothing

• Cannot guarantee uniformity of Ax mod q if 𝜦q(A) contains short vectors


• However: If 𝜦q(A) contains sufficiently few linearly independent short 
vectors, then Ax mod q is uniformly random in a subspace 





Summary

• First two-round malicious OT scheme w/o setup from non-
numbertheoretic assumptions


• Standard LWE with poly approximation factor


• Optimized scheme with rate ⌦̃(1)
<latexit sha1_base64="B7IwGWshNzmnGu+t+LtQt598ki4=">AAAB+nicbVBNS8NAEN34WetXqkcvi0Wol5KIoMeCFz1ZwX5AE8pmM2mX7iZhd6OU2J/ixYMiXv0l3vw3btsctPXBwOO9GWbmBSlnSjvOt7Wyura+sVnaKm/v7O7t25WDtkoySaFFE57IbkAUcBZDSzPNoZtKICLg0AlGV1O/8wBSsSS+1+MUfEEGMYsYJdpIfbviacZDyL1bAQMyqbmnfbvq1J0Z8DJxC1JFBZp9+8sLE5oJiDXlRKme66Taz4nUjHKYlL1MQUroiAygZ2hMBCg/n50+wSdGCXGUSFOxxjP190ROhFJjEZhOQfRQLXpT8T+vl+no0s9ZnGYaYjpfFGUc6wRPc8Ahk0A1HxtCqGTmVkyHRBKqTVplE4K7+PIyaZ/VXafu3p1XGzdFHCV0hI5RDbnoAjXQNWqiFqLoET2jV/RmPVkv1rv1MW9dsYqZQ/QH1ucPjKaTiQ==</latexit><latexit sha1_base64="B7IwGWshNzmnGu+t+LtQt598ki4=">AAAB+nicbVBNS8NAEN34WetXqkcvi0Wol5KIoMeCFz1ZwX5AE8pmM2mX7iZhd6OU2J/ixYMiXv0l3vw3btsctPXBwOO9GWbmBSlnSjvOt7Wyura+sVnaKm/v7O7t25WDtkoySaFFE57IbkAUcBZDSzPNoZtKICLg0AlGV1O/8wBSsSS+1+MUfEEGMYsYJdpIfbviacZDyL1bAQMyqbmnfbvq1J0Z8DJxC1JFBZp9+8sLE5oJiDXlRKme66Taz4nUjHKYlL1MQUroiAygZ2hMBCg/n50+wSdGCXGUSFOxxjP190ROhFJjEZhOQfRQLXpT8T+vl+no0s9ZnGYaYjpfFGUc6wRPc8Ahk0A1HxtCqGTmVkyHRBKqTVplE4K7+PIyaZ/VXafu3p1XGzdFHCV0hI5RDbnoAjXQNWqiFqLoET2jV/RmPVkv1rv1MW9dsYqZQ/QH1ucPjKaTiQ==</latexit><latexit sha1_base64="B7IwGWshNzmnGu+t+LtQt598ki4=">AAAB+nicbVBNS8NAEN34WetXqkcvi0Wol5KIoMeCFz1ZwX5AE8pmM2mX7iZhd6OU2J/ixYMiXv0l3vw3btsctPXBwOO9GWbmBSlnSjvOt7Wyura+sVnaKm/v7O7t25WDtkoySaFFE57IbkAUcBZDSzPNoZtKICLg0AlGV1O/8wBSsSS+1+MUfEEGMYsYJdpIfbviacZDyL1bAQMyqbmnfbvq1J0Z8DJxC1JFBZp9+8sLE5oJiDXlRKme66Taz4nUjHKYlL1MQUroiAygZ2hMBCg/n50+wSdGCXGUSFOxxjP190ROhFJjEZhOQfRQLXpT8T+vl+no0s9ZnGYaYjpfFGUc6wRPc8Ahk0A1HxtCqGTmVkyHRBKqTVplE4K7+PIyaZ/VXafu3p1XGzdFHCV0hI5RDbnoAjXQNWqiFqLoET2jV/RmPVkv1rv1MW9dsYqZQ/QH1ucPjKaTiQ==</latexit><latexit sha1_base64="B7IwGWshNzmnGu+t+LtQt598ki4=">AAAB+nicbVBNS8NAEN34WetXqkcvi0Wol5KIoMeCFz1ZwX5AE8pmM2mX7iZhd6OU2J/ixYMiXv0l3vw3btsctPXBwOO9GWbmBSlnSjvOt7Wyura+sVnaKm/v7O7t25WDtkoySaFFE57IbkAUcBZDSzPNoZtKICLg0AlGV1O/8wBSsSS+1+MUfEEGMYsYJdpIfbviacZDyL1bAQMyqbmnfbvq1J0Z8DJxC1JFBZp9+8sLE5oJiDXlRKme66Taz4nUjHKYlL1MQUroiAygZ2hMBCg/n50+wSdGCXGUSFOxxjP190ROhFJjEZhOQfRQLXpT8T+vl+no0s9ZnGYaYjpfFGUc6wRPc8Ahk0A1HxtCqGTmVkyHRBKqTVplE4K7+PIyaZ/VXafu3p1XGzdFHCV0hI5RDbnoAjXQNWqiFqLoET2jV/RmPVkv1rv1MW9dsYqZQ/QH1ucPjKaTiQ==</latexit>



Coming soon to an eprint server near you!

Thanks!


