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1 Image of Sets
In general, the types of combinations detailed in the previous lecture are just special cases of vi-
sualizing any set of vectors passed through a linear map. By definition, linear maps are operations
that preserve stretching and additive operations. Because of this linear maps consist of composi-
tions of relatively simple geometric transformations - stretching, skewing, rotating, and reflecting
- and we can usually easily visualize the image of any set through linear map. We give several ex-
amples here. This intuition will be foundational to understanding the column geometry of a matrix
which we will discuss more in a later lecture.

1.1 Vector
The simplest (and most important) case to visualize is the image of a vector through a linear map.
We have already built up the intuition for this case above. Since a vector x ∈ Rn times a matrix
A ∈ Rm×n simply takes linear combinations of the columns, we simply treat the columns of A as
the coordinate axes and draw the vector x relative to them. Note this visualization concept remains
the same for any dimension of the columns of A. We given an example here.

A1

A2

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

R3

Ax
<latexit sha1_base64="hr6qe+0nWlNCbQg8SUKGwCV4kgs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8hV0RTW5BLx4jmgckS5id9CZDZmeXmVkxhHyCFw+KePWLvPk3TpIVomhBQ1HVTXdXkAiujet+OkvLK6tr67mN/ObW9s5uYW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh1dRv3qPSPJZ3ZpSgH9G+5CFn1Fjp9qHrdQtFt+TOQBZIpVL2yhXiZUoRMtS6hY9OL2ZphNIwQbVue25i/DFVhjOBk3wn1ZhQNqR9bFsqaYTaH89OnZBjq/RIGCtb0pCZujgxppHWoyiwnRE1A/3bm4p/ee3UhGV/zGWSGpRsvihMBTExmf5NelwhM2JkCWWK21sJG1BFmbHp5G0I35+S/0njtOSdl7ybs2L1MosjB4dwBCfgwQVU4RpqUAcGfXiEZ3hxhPPkvDpv89YlJ5s5gB9w3r8AS8+N0g==</latexit>x1

<latexit sha1_base64="/F/IjAYomRmEeTTM+Mb0vY2eN64=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU9ktou2t6MVjRfsB7VKyabYNzSZLkhXL0p/gxYMiXv1F3vw3pu0KVfTBwOO9GWbmBTFn2rjup5NbWV1b38hvFra2d3b3ivsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfDXz2/dUaSbFnZnE1I/wULCQEWysdPvQr/SLJbfszoGWSK1W9ao15GVKCTI0+sWP3kCSJKLCEI617npubPwUK8MIp9NCL9E0xmSMh7RrqcAR1X46P3WKTqwyQKFUtoRBc3V5IsWR1pMosJ0RNiP925uJf3ndxIRVP2UiTgwVZLEoTDgyEs3+RgOmKDF8YgkmitlbERlhhYmx6RRsCN+fov9Jq1L2zsvezVmpfpnFkYcjOIZT8OAC6nANDWgCgSE8wjO8ONx5cl6dt0VrzslmDuEHnPcvTVON0w==</latexit>x2

<latexit sha1_base64="jKNcSjd2ZMZa9FqbszXm8VyDmV4=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU9lV0fZW9OKxov2AdinZNNuGJtklyYpl6U/w4kERr/4ib/4b03aFKvpg4PHeDDPzgpgzbVz308ktLa+sruXXCxubW9s7xd29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Grqt+6p0iySd2YcU1/ggWQhI9hY6fahd9orltyyOwNaINVqxatUkZcpJchQ7xU/uv2IJIJKQzjWuuO5sfFTrAwjnE4K3UTTGJMRHtCOpRILqv10duoEHVmlj8JI2ZIGzdTFiRQLrccisJ0Cm6H+7U3Fv7xOYsKKnzIZJ4ZKMl8UJhyZCE3/Rn2mKDF8bAkmitlbERlihYmx6RRsCN+fov9J86TsnZe9m7NS7TKLIw8HcAjH4MEF1OAa6tAAAgN4hGd4cbjz5Lw6b/PWnJPN7MMPOO9fTteN1A==</latexit>x3

<latexit sha1_base64="FyWE7iOdxU6u+7mrXoKGUpwPghg=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgKeyKaHILevGYgHlAsoTZSW8yZvbBzKwYlnyBFw+KePWTvPk3TpIVomhBQ1HVTXeXFwuutG1/WrmV1bX1jfxmYWt7Z3evuH/QUlEiGTZZJCLZ8ahCwUNsaq4FdmKJNPAEtr3x9cxv36NUPApv9SRGN6DDkPucUW2kxkO/WLLL9hxkiVSrFadSJU6mlCBDvV/86A0ilgQYaiaoUl3HjrWbUqk5Ezgt9BKFMWVjOsSuoSENULnp/NApOTHKgPiRNBVqMleXJ1IaKDUJPNMZUD1Sv72Z+JfXTbRfcVMexonGkC0W+YkgOiKzr8mAS2RaTAyhTHJzK2EjKinTJpuCCeH7U/I/aZ2VnYuy0zgv1a6yOPJwBMdwCg5cQg1uoA5NYIDwCM/wYt1ZT9ar9bZozVnZzCH8gPX+BSZnjS4=</latexit>x

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="hr6qe+0nWlNCbQg8SUKGwCV4kgs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8hV0RTW5BLx4jmgckS5id9CZDZmeXmVkxhHyCFw+KePWLvPk3TpIVomhBQ1HVTXdXkAiujet+OkvLK6tr67mN/ObW9s5uYW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh1dRv3qPSPJZ3ZpSgH9G+5CFn1Fjp9qHrdQtFt+TOQBZIpVL2yhXiZUoRMtS6hY9OL2ZphNIwQbVue25i/DFVhjOBk3wn1ZhQNqR9bFsqaYTaH89OnZBjq/RIGCtb0pCZujgxppHWoyiwnRE1A/3bm4p/ee3UhGV/zGWSGpRsvihMBTExmf5NelwhM2JkCWWK21sJG1BFmbHp5G0I35+S/0njtOSdl7ybs2L1MosjB4dwBCfgwQVU4RpqUAcGfXiEZ3hxhPPkvDpv89YlJ5s5gB9w3r8AS8+N0g==</latexit>x1

<latexit sha1_base64="/F/IjAYomRmEeTTM+Mb0vY2eN64=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU9ktou2t6MVjRfsB7VKyabYNzSZLkhXL0p/gxYMiXv1F3vw3pu0KVfTBwOO9GWbmBTFn2rjup5NbWV1b38hvFra2d3b3ivsHLS0TRWiTSC5VJ8CaciZo0zDDaSdWFEcBp+1gfDXz2/dUaSbFnZnE1I/wULCQEWysdPvQr/SLJbfszoGWSK1W9ao15GVKCTI0+sWP3kCSJKLCEI617npubPwUK8MIp9NCL9E0xmSMh7RrqcAR1X46P3WKTqwyQKFUtoRBc3V5IsWR1pMosJ0RNiP925uJf3ndxIRVP2UiTgwVZLEoTDgyEs3+RgOmKDF8YgkmitlbERlhhYmx6RRsCN+fov9Jq1L2zsvezVmpfpnFkYcjOIZT8OAC6nANDWgCgSE8wjO8ONx5cl6dt0VrzslmDuEHnPcvTVON0w==</latexit>x2

<latexit sha1_base64="jKNcSjd2ZMZa9FqbszXm8VyDmV4=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU9lV0fZW9OKxov2AdinZNNuGJtklyYpl6U/w4kERr/4ib/4b03aFKvpg4PHeDDPzgpgzbVz308ktLa+sruXXCxubW9s7xd29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Grqt+6p0iySd2YcU1/ggWQhI9hY6fahd9orltyyOwNaINVqxatUkZcpJchQ7xU/uv2IJIJKQzjWuuO5sfFTrAwjnE4K3UTTGJMRHtCOpRILqv10duoEHVmlj8JI2ZIGzdTFiRQLrccisJ0Cm6H+7U3Fv7xOYsKKnzIZJ4ZKMl8UJhyZCE3/Rn2mKDF8bAkmitlbERlihYmx6RRsCN+fov9J86TsnZe9m7NS7TKLIw8HcAjH4MEF1OAa6tAAAgN4hGd4cbjz5Lw6b/PWnJPN7MMPOO9fTteN1A==</latexit>x3

R3

It is worth giving special attention to the case where x is a column of the identity, ie. a standard

1



basis vector (for example, x = (1, 0, · · · , 0)). In these case Ax is just a particular column of A.
We give examples of this here.

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="ndL3bMu5qD760wAB6J3wBO/5xzI=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8hV0RTW5BL3qLaB6QLGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOElWiKIFDUVVN91dQSK4Nq776Swtr6yurec28ptb2zu7hb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGV1O/+YBK81jem1GCfkT7koecUWOlu5uu1y0U3ZI7A1kglUrZK1eIlylFyFDrFj46vZilEUrDBNW67bmJ8cdUGc4ETvKdVGNC2ZD2sW2ppBFqfzw7dUKOrdIjYaxsSUNm6uLEmEZaj6LAdkbUDPRvbyr+5bVTE5b9MZdJalCy+aIwFcTEZPo36XGFzIiRJZQpbm8lbEAVZcamk7chfH9K/ieN05J3XvJuz4rVyyyOHBzCEZyABxdQhWuoQR0Y9OERnuHFEc6T8+q8zVuXnGzmAH7Aef8CBDWNow==</latexit>

I1

<latexit sha1_base64="TA9926EQUDknIblKE61hCjwZ/c4=">AAAB6nicdVBNSwMxEJ3Ur1q/qh69BIvgqewW0fZW9KK3ivYD2qVk02wbms0uSVYoS3+CFw+KePUXefPfmLYrVNEHA4/3ZpiZ58eCa+M4nyi3srq2vpHfLGxt7+zuFfcPWjpKFGVNGolIdXyimeCSNQ03gnVixUjoC9b2x1czv/3AlOaRvDeTmHkhGUoecEqMle5u+pV+seSUnTnwEqnVqm61ht1MKUGGRr/40RtENAmZNFQQrbuuExsvJcpwKti00Es0iwkdkyHrWipJyLSXzk+d4hOrDHAQKVvS4Lm6PJGSUOtJ6NvOkJiR/u3NxL+8bmKCqpdyGSeGSbpYFCQCmwjP/sYDrhg1YmIJoYrbWzEdEUWosekUbAjfn+L/SatSds/L7u1ZqX6ZxZGHIziGU3DhAupwDQ1oAoUhPMIzvCCBntArelu05lA2cwg/gN6/AAW5jaQ=</latexit>

I2

<latexit sha1_base64="attFzRJiIj8asBi4sJXAdv/ugBM=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU9lV0fZW9KK3ivYD2qVk02wbmmSXJCuUpT/BiwdFvPqLvPlvTNsVquiDgcd7M8zMC2LOtHHdTye3tLyyupZfL2xsbm3vFHf3mjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo6up33qgSrNI3ptxTH2BB5KFjGBjpbub3mmvWHLL7gxogVSrFa9SRV6mlCBDvVf86PYjkggqDeFY647nxsZPsTKMcDopdBNNY0xGeEA7lkosqPbT2akTdGSVPgojZUsaNFMXJ1IstB6LwHYKbIb6tzcV//I6iQkrfspknBgqyXxRmHBkIjT9G/WZosTwsSWYKGZvRWSIFSbGplOwIXx/iv4nzZOyd172bs9KtcssjjwcwCEcgwcXUINrqEMDCAzgEZ7hxeHOk/PqvM1bc042sw8/4Lx/AQc9jaU=</latexit>

I3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="ds+tR4FU6yqJvGTXJbX9ZDblNlk=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8hV0RTW5RLx4jmgckS5id9CZDZmeXmVkhhHyCFw+KePWLvPk3TpIVomhBQ1HVTXdXkAiujet+OkvLK6tr67mN/ObW9s5uYW+/oeNUMayzWMSqFVCNgkusG24EthKFNAoENoPh9dRvPqDSPJb3ZpSgH9G+5CFn1Fjp7rLrdQtFt+TOQBZIpVL2yhXiZUoRMtS6hY9OL2ZphNIwQbVue25i/DFVhjOBk3wn1ZhQNqR9bFsqaYTaH89OnZBjq/RIGCtb0pCZujgxppHWoyiwnRE1A/3bm4p/ee3UhGV/zGWSGpRsvihMBTExmf5NelwhM2JkCWWK21sJG1BFmbHp5G0I35+S/0njtOSdl7zbs2L1KosjB4dwBCfgwQVU4QZqUAcGfXiEZ3hxhPPkvDpv89YlJ5s5gB9w3r8A9/aNmw==</latexit>

A1

<latexit sha1_base64="AH+vUWB9xR6nJCINIikjdNCbgBM=">AAAB6nicdVBNSwMxEJ3Ur1q/qh69BIvgqewW0fZW9eKxov2AdinZNNuGZrNLkhXK0p/gxYMiXv1F3vw3pu0KVfTBwOO9GWbm+bHg2jjOJ8qtrK6tb+Q3C1vbO7t7xf2Dlo4SRVmTRiJSHZ9oJrhkTcONYJ1YMRL6grX98fXMbz8wpXkk780kZl5IhpIHnBJjpbvLfqVfLDllZw68RGq1qlutYTdTSpCh0S9+9AYRTUImDRVE667rxMZLiTKcCjYt9BLNYkLHZMi6lkoSMu2l81On+MQqAxxEypY0eK4uT6Qk1HoS+rYzJGakf3sz8S+vm5ig6qVcxolhki4WBYnAJsKzv/GAK0aNmFhCqOL2VkxHRBFqbDoFG8L3p/h/0qqU3fOye3tWql9lceThCI7hFFy4gDrcQAOaQGEIj/AML0igJ/SK3hatOZTNHMIPoPcv+XqNnA==</latexit>

A2

<latexit sha1_base64="56uoBS1lZLme5GuqSwn7RP4VwdI=">AAAB6nicdVBNSwMxEJ2tX7V+VT16CRbBU9lV0fZW9eKxov2AdinZNNuGJtklyQpl6U/w4kERr/4ib/4b03aFKvpg4PHeDDPzgpgzbVz308ktLa+sruXXCxubW9s7xd29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Hrqtx6o0iyS92YcU1/ggWQhI9hY6e6yd9orltyyOwNaINVqxatUkZcpJchQ7xU/uv2IJIJKQzjWuuO5sfFTrAwjnE4K3UTTGJMRHtCOpRILqv10duoEHVmlj8JI2ZIGzdTFiRQLrccisJ0Cm6H+7U3Fv7xOYsKKnzIZJ4ZKMl8UJhyZCE3/Rn2mKDF8bAkmitlbERlihYmx6RRsCN+fov9J86TsnZe927NS7SqLIw8HcAjH4MEF1OAG6tAAAgN4hGd4cbjz5Lw6b/PWnJPN7MMPOO9f+v6NnQ==</latexit>

A3

Algebraically, this is if x = Ij where Ij is the jth column of the identity then Ax = AIj = Aj

where Aj is the jth column of A.

1.1.1 More Drawing: nD vectors (Difficulty: 1/10)

Up to this point, we have been discussing spatial intuition for vectors in the abstract separate
from the process of drawing them. Drawing/visualizing vectors in high dimensions uses much
of the same intuition. In order to draw simple 2D projections of nD vectors, we need to assign
directions (on the 2D page) for each basis vector Ij ∈ Rn of the nD space. We can store these
2D (in the page) directions in a matrix Xn ∈ R2×n with column j being the jth axis direction.
Sometimes we will simply denote this X assuming the column dimension from context. We give
several examples here.

[[INSERT IMAGE]]
When we draw a vector x ∈ Rn, we are actually drawing the 2D arrow given by Xnx. When

we draw columns of a matrix A ∈ Rm×n, we draw arrows given by the 2D columns of XmA. If we
draw the columns of a product of matrices AB with B ∈ Rn×p, we are actually drawing columns
of XmAB, etc.

1.1.2 More Drawing: The Problem of Depth (Difficulty: 3/10)

When trying to visualize perpendicular axes, we run into a problem. Since we can only draw
in two dimensions, there are not enough perpendicular directions for all the axes for vectors of
dimension three or higher. The best we can do is to pick directions (in the 2D image) for each of
these axes to point and think of them as being perpendicular in some higher dimensional space.
Our drawing then becomes a 2D projection of that higher dimensional space. This depiction does
not lose any information for 2D vectors, but for 3D vectors, there is a depth direction (towards the
viewer) that is lost in the drawing. Since we live in 3D, we are used to this and can often spatially
reconstruct that lost direction in our mental representation of the vector. For 4D vectors, the depth

2



"direction" becomes a plane; for 5D vectors, depth becomes a 3D space; for 6D vectors, depth
becomes a 4D space, etc, and our drawing loses quite a bit of information and our intuition suffers
accordingly. If you enjoy spatial reasoning, these 2D representations of higher dimensional vectors
can still be useful, but you should be careful not to forget the information lost in the projection.
Further we should note that the depth dimensions are given by the nullspace of X. The rank-nullity
theorem here determines that there are n− 2 depth dimensions.
1.2 Simplex
The simplex in dimension n is the set of vectors whose elements are positive and sum to one. We
denote this as ∆n

∆n =
{
x ∈ Rn

∣∣ 1⊤x = 1, x ≥ 0
}

(1)

where 1 is a vector of 1’s and the inequality is taken elementwise. (In some cases, we will suppress
and simply write ∆n as ∆ and let the dimensino be implied by context.) Note that the simplex is
equivalent to the set of all convex combinations. We will use this set quite often so it is worth
visualizing in several dimensions. We show it here in 1D up through 5D.

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="iYMmqSAVyGiCdkYIPplEyA+LfWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDgqWMvw==</latexit>

5<latexit sha1_base64="1idvteehs8JD2YCf5/vW3VciASE=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBA8hV0RTW5BPXiMYB6QLGF20psMmZ1dZ2aFEPITXjwo4tXf8ebfOElWiKIFDUVVN91dQSK4Nq776Swtr6yurec28ptb2zu7hb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGV1O/+YBK81jemVGCfkT7koecUWOlVucahaFdr1souiV3BrJAKpWyV64QL1OKkKHWLXx0ejFLI5SGCap123MT44+pMpwJnOQ7qcaEsiHtY9tSSSPU/nh274QcW6VHwljZkobM1MWJMY20HkWB7YyoGejf3lT8y2unJiz7Yy6T1KBk80VhKoiJyfR50uMKmREjSyhT3N5K2IAqyoyNKG9D+P6U/E8apyXvvOTdnhWrl1kcOTiEIzgBDy6gCjdQgzowEPAIz/Di3DtPzqvzNm9dcrKZA/gB5/0LycOP0g==</latexit>

�1

<latexit sha1_base64="3M/NdD9eg9z0rGgPOEDA2nAhgZM=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKewG0eQW1IPHCOYByRJmJ7PJkNmHM71CWPITXjwo4tXf8ebfOElWiKIFDUVVN91dXiyFRtv+tHIrq2vrG/nNwtb2zu5ecf+gpaNEMd5kkYxUx6OaSxHyJgqUvBMrTgNP8rY3vpr57QeutIjCO5zE3A3oMBS+YBSN1Oldc4m0X+kXS3bZnoMskVqt6lRrxMmUEmRo9IsfvUHEkoCHyCTVuuvYMbopVSiY5NNCL9E8pmxMh7xraEgDrt10fu+UnBhlQPxImQqRzNXliZQGWk8Cz3QGFEf6tzcT//K6CfpVNxVhnCAP2WKRn0iCEZk9TwZCcYZyYghlSphbCRtRRRmaiAomhO9Pyf+kVSk752Xn9qxUv8ziyMMRHMMpOHABdbiBBjSBgYRHeIYX6956sl6tt0VrzspmDuEHrPcvy0eP0w==</latexit>

�2
<latexit sha1_base64="so47H3YnTtp4c2r6riEvR7AnawE=">AAAB73icdVDLSgNBEJyNrxhfUY9eBoPgKeyqaHIL6sFjBPOAZAmzk95kyOzDmV4hLPkJLx4U8ervePNvnCQrRNGChqKqm+4uL5ZCo21/Wrml5ZXVtfx6YWNza3unuLvX1FGiODR4JCPV9pgGKUJooEAJ7VgBCzwJLW90NfVbD6C0iMI7HMfgBmwQCl9whkZqd69BIuud9oolu2zPQBdItVpxKlXqZEqJZKj3ih/dfsSTAELkkmndcewY3ZQpFFzCpNBNNMSMj9gAOoaGLADtprN7J/TIKH3qR8pUiHSmLk6kLNB6HHimM2A41L+9qfiX10nQr7ipCOMEIeTzRX4iKUZ0+jztCwUc5dgQxpUwt1I+ZIpxNBEVTAjfn9L/SfOk7JyXnduzUu0yiyNPDsghOSYOuSA1ckPqpEE4keSRPJMX6956sl6tt3lrzspm9skPWO9fzMuP1A==</latexit>

�3
<latexit sha1_base64="L+VHtSXUBZ3lYV6aSFfzmlsoDIQ=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexK0OQW1IPHCOYByRJmJ7PJkNmHM71CWPITXjwo4tXf8ebfOElWiKIFDUVVN91dXiyFRtv+tHIrq2vrG/nNwtb2zu5ecf+gpaNEMd5kkYxUx6OaSxHyJgqUvBMrTgNP8rY3vpr57QeutIjCO5zE3A3oMBS+YBSN1Oldc4m0X+kXS3bZnoMskVqt6lRrxMmUEmRo9IsfvUHEkoCHyCTVuuvYMbopVSiY5NNCL9E8pmxMh7xraEgDrt10fu+UnBhlQPxImQqRzNXliZQGWk8Cz3QGFEf6tzcT//K6CfpVNxVhnCAP2WKRn0iCEZk9TwZCcYZyYghlSphbCRtRRRmaiAomhO9Pyf+kdVZ2zsvObaVUv8ziyMMRHMMpOHABdbiBBjSBgYRHeIYX6956sl6tt0VrzspmDuEHrPcvzk+P1Q==</latexit>

�4

<latexit sha1_base64="AKQxaWUnfI+B888YaayVxmZ8IpI=">AAAB73icdVDJSgNBEO2JW4xb1KOXxiB4CjPiktyCevAYwSyQDKGnU5M06VnsrhHCkJ/w4kERr/6ON//GTjJCFH1Q8Hiviqp6XiyFRtv+tHJLyyura/n1wsbm1vZOcXevqaNEcWjwSEaq7TENUoTQQIES2rECFngSWt7oauq3HkBpEYV3OI7BDdggFL7gDI3U7l6DRNY76xVLdtmegS6QarXiVKrUyZQSyVDvFT+6/YgnAYTIJdO649gxuilTKLiESaGbaIgZH7EBdAwNWQDaTWf3TuiRUfrUj5SpEOlMXZxIWaD1OPBMZ8BwqH97U/Evr5OgX3FTEcYJQsjni/xEUozo9HnaFwo4yrEhjCthbqV8yBTjaCIqmBC+P6X/k+ZJ2TkvO7enpdplFkeeHJBDckwcckFq5IbUSYNwIskjeSYv1r31ZL1ab/PWnJXN7JMfsN6/AM/Tj9Y=</latexit>

�5<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="i/aBZLdGJ6u0/nKG4iPkH+NhbCI=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTStA3NZIbkjlCG/oUbF4q49W/c+Tdm2llo64HA4Zx7ybkniKUw6LrfTmFldW19o7hZ2tre2d0r7x80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXjm8xvPXFtRKQecBJzP6RDJQaCUbTSYzekOAqC9H7aK1fcqjsDWSZeTiqQo94rf3X7EUtCrpBJakzHc2P0U6pRMMmnpW5ieEzZmA55x1JFQ278dJZ4Sk6s0ieDSNunkMzU3xspDY2ZhIGdzBKaRS8T//M6CQ6u/FSoOEGu2PyjQSIJRiQ7n/SF5gzlxBLKtLBZCRtRTRnakkq2BG/x5GXSPKt6F1Xv7rxSu87rKMIRHMMpeHAJNbiFOjSAgYJneIU3xzgvzrvzMR8tOPnOIfyB8/kDv1eQ+A==</latexit>R

<latexit sha1_base64="dUEGXTwf9cGrBIV0UQ0dzfTYyoA=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoxmUV+4DOWDJppg3NZEKSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+SEkjNtXPfbWVldW9/YLG2Vt3d29/YrB4dtnaSK0BZJeKK6IdaUM0FbhhlOu1JRHIecdsLxTe53nqjSLBEPZiJpEOOhYBEj2FjJ92NsRmGY3U8f6/1K1a25M6Bl4hWkCgWa/cqXP0hIGlNhCMda9zxXmiDDyjDC6bTsp5pKTMZ4SHuWChxTHWSzzFN0apUBihJlnzBopv7eyHCs9SQO7WSeUS96ufif10tNdBVkTMjUUEHmh6KUI5OgvAA0YIoSwyeWYKKYzYrICCtMjK2pbEvwFr+8TNr1mndR8+7Oq43roo4SHMMJnIEHl9CAW2hCCwhIeIZXeHNS58V5dz7moytOsXMEf+B8/gDsGpGc</latexit>

R2
<latexit sha1_base64="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>

R3
<latexit sha1_base64="N6lsiMLUHILEUrC0+gGAHfdFxRM=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7AM6Y8mkmTY0kwlJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTSs60cd1vp7Syura+Ud6sbG3v7O5V9w/aOkkVoS2S8ER1Q6wpZ4K2DDOcdqWiOA457YTjm9zvPFGlWSIezETSIMZDwSJGsLGS78fYjMIwu58+nverNbfuzoCWiVeQGhRo9qtf/iAhaUyFIRxr3fNcaYIMK8MIp9OKn2oqMRnjIe1ZKnBMdZDNMk/RiVUGKEqUfcKgmfp7I8Ox1pM4tJN5Rr3o5eJ/Xi810VWQMSFTQwWZH4pSjkyC8gLQgClKDJ9YgoliNisiI6wwMbamii3BW/zyMmmf1b2Lund3XmtcF3WU4QiO4RQ8uIQG3EITWkBAwjO8wpuTOi/Ou/MxHy05xc4h/IHz+QPvIpGe</latexit>

R4
<latexit sha1_base64="QaKQ78MxlRBz80CnUMtipuKSc+k=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiTia1l047KKfUATy2Q6aYdOJmEeQgn9DTcuFHHrz7jzb5y0WWj1wMDhnHu5Z06Ycqa06345paXlldW18nplY3Nre6e6u9dWiZGEtkjCE9kNsaKcCdrSTHPaTSXFcchpJxxf537nkUrFEnGvJykNYjwULGIEayv5foz1KAyzu+nDWb9ac+vuDOgv8QpSgwLNfvXTHyTExFRowrFSPc9NdZBhqRnhdFrxjaIpJmM8pD1LBY6pCrJZ5ik6ssoARYm0T2g0U39uZDhWahKHdjLPqBa9XPzP6xkdXQYZE6nRVJD5ochwpBOUF4AGTFKi+cQSTCSzWREZYYmJtjVVbAne4pf/kvZJ3Tuve7entcZVUUcZDuAQjsGDC2jADTShBQRSeIIXeHWM8+y8Oe/z0ZJT7OzDLzgf3/CmkZ8=</latexit>

R5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="F1FBZ6cW9ZU0CXdk8EGUG+dAEN0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PUi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNFrQUFR1090VJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/XOeuWKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/utFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze/341z</latexit>

A5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1
<latexit sha1_base64="M9ycYr+kTc4hN+K2tUVwnqNOknQ=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgKeyKaHKLj4PHCOYhyRJmJ73JkJnZZWZWCEu+wosHRbz6Od78GyfJClG0oKGo6qa7K4g508Z1P53c0vLK6lp+vbCxubW9U9zda+ooURQaNOKRagdEA2cSGoYZDu1YAREBh1Ywupr6rQdQmkXyzoxj8AUZSBYySoyV7i+618AN6Xm9YsktuzPgBVKtVrxKFXuZUkIZ6r3iR7cf0USANJQTrTueGxs/JcowymFS6CYaYkJHZAAdSyURoP10dvAEH1mlj8NI2ZIGz9TFiZQIrccisJ2CmKH+7U3Fv7xOYsKKnzIZJwYknS8KE45NhKff4z5TQA0fW0KoYvZWTIdEEWpsRgUbwven+H/SPCl7Z2Xv9rRUu8ziyKMDdIiOkYfOUQ3doDpqIIoEekTP6MVRzpPz6rzNW3NONrOPfsB5/wJTUJAd</latexit>

A�1
<latexit sha1_base64="3LAqxCiPXW4jRbPk4c5ZTCajtxA=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqewW0fZWPw4eK1hbaZeSTWfb0CS7JFmhLP0VXjwo4tWf481/Y9quUEUfDDzem2FmXhBzpo3rfjq5peWV1bX8emFjc2t7p7i7d6ejRFFo0ohHqh0QDZxJaBpmOLRjBUQEHFrB6HLqtx5AaRbJWzOOwRdkIFnIKDFWuj/vXgE3pFfpFUtu2Z0BL5BarepVa9jLlBLK0OgVP7r9iCYCpKGcaN3x3Nj4KVGGUQ6TQjfREBM6IgPoWCqJAO2ns4Mn+MgqfRxGypY0eKYuTqREaD0Wge0UxAz1b28q/uV1EhNW/ZTJODEg6XxRmHBsIjz9HveZAmr42BJCFbO3YjokilBjMyrYEL4/xf+Tu0rZOy17Nyel+kUWRx4doEN0jDx0huroGjVQE1Ek0CN6Ri+Ocp6cV+dt3ppzspl99APO+xdU1JAe</latexit>

A�2
<latexit sha1_base64="wEoRtnU3z3aSbY7U30gMgaLh4ww=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqeyqaHurHwePFWyttEvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW1XqKIPBh7vzTAzL4g508Z1P53cwuLS8kp+tbC2vrG5VdzeaeooURQaNOKRagVEA2cSGoYZDq1YAREBh7tgeDnx7x5AaRbJWzOKwRekL1nIKDFWuj/vXAE3pHvcLZbcsjsFniPVasWrVLGXKSWUod4tfnR6EU0ESEM50brtubHxU6IMoxzGhU6iISZ0SPrQtlQSAdpPpweP8YFVejiMlC1p8FSdn0iJ0HokAtspiBno395E/MtrJyas+CmTcWJA0tmiMOHYRHjyPe4xBdTwkSWEKmZvxXRAFKHGZlSwIXx/iv8nzaOyd1r2bk5KtYssjjzaQ/voEHnoDNXQNaqjBqJIoEf0jF4c5Tw5r87brDXnZDO76Aec9y9WWJAf</latexit>

A�3 <latexit sha1_base64="sah5/b0bfO/OIGZNSfc2JzqiyiM=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqexK0fZWPw4eK1hbaZeSTWfb0CS7JFmhLP0VXjwo4tWf481/Y9quUEUfDDzem2FmXhBzpo3rfjq5peWV1bX8emFjc2t7p7i7d6ejRFFo0ohHqh0QDZxJaBpmOLRjBUQEHFrB6HLqtx5AaRbJWzOOwRdkIFnIKDFWuj/vXgE3pFfpFUtu2Z0BL5BarepVa9jLlBLK0OgVP7r9iCYCpKGcaN3x3Nj4KVGGUQ6TQjfREBM6IgPoWCqJAO2ns4Mn+MgqfRxGypY0eKYuTqREaD0Wge0UxAz1b28q/uV1EhNW/ZTJODEg6XxRmHBsIjz9HveZAmr42BJCFbO3YjokilBjMyrYEL4/xf+Tu5Oyd1r2biql+kUWRx4doEN0jDx0huroGjVQE1Ek0CN6Ri+Ocp6cV+dt3ppzspl99APO+xdX3JAg</latexit>

A�4
<latexit sha1_base64="LzWfUGY9K/t4D3+997Th/Jg4ing=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgKeyKj+QWHwePEUyMJEuYnfQmQ2Zml5lZISz5Ci8eFPHq53jzb5wkK0TRgoaiqpvuriDmTBvX/XRyC4tLyyv51cLa+sbmVnF7p6mjRFFo0IhHqhUQDZxJaBhmOLRiBUQEHO6C4eXEv3sApVkkb80oBl+QvmQho8RY6f68cwXckO5Jt1hyy+4UeI5UqxWvUsVeppRQhnq3+NHpRTQRIA3lROu258bGT4kyjHIYFzqJhpjQIelD21JJBGg/nR48xgdW6eEwUrakwVN1fiIlQuuRCGynIGagf3sT8S+vnZiw4qdMxokBSWeLwoRjE+HJ97jHFFDDR5YQqpi9FdMBUYQam1HBhvD9Kf6fNI/K3mnZuzku1S6yOPJoD+2jQ+ShM1RD16iOGogigR7RM3pxlPPkvDpvs9ack83soh9w3r8AWWCQIQ==</latexit>

A�5

Note that in 1D, ∆1 is just the scalar 1; in 2D, ∆2 is the segment between the two standard
basis vectors; and in 3D and higher, it is the set connecting all the standard basis vectors. Our
intuition from convex combinations discussed above all applies here.

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="iYMmqSAVyGiCdkYIPplEyA+LfWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDgqWMvw==</latexit>

5<latexit sha1_base64="1idvteehs8JD2YCf5/vW3VciASE=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBA8hV0RTW5BPXiMYB6QLGF20psMmZ1dZ2aFEPITXjwo4tXf8ebfOElWiKIFDUVVN91dQSK4Nq776Swtr6yurec28ptb2zu7hb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGV1O/+YBK81jemVGCfkT7koecUWOlVucahaFdr1souiV3BrJAKpWyV64QL1OKkKHWLXx0ejFLI5SGCap123MT44+pMpwJnOQ7qcaEsiHtY9tSSSPU/nh274QcW6VHwljZkobM1MWJMY20HkWB7YyoGejf3lT8y2unJiz7Yy6T1KBk80VhKoiJyfR50uMKmREjSyhT3N5K2IAqyoyNKG9D+P6U/E8apyXvvOTdnhWrl1kcOTiEIzgBDy6gCjdQgzowEPAIz/Di3DtPzqvzNm9dcrKZA/gB5/0LycOP0g==</latexit>

�1

<latexit sha1_base64="3M/NdD9eg9z0rGgPOEDA2nAhgZM=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKewG0eQW1IPHCOYByRJmJ7PJkNmHM71CWPITXjwo4tXf8ebfOElWiKIFDUVVN91dXiyFRtv+tHIrq2vrG/nNwtb2zu5ecf+gpaNEMd5kkYxUx6OaSxHyJgqUvBMrTgNP8rY3vpr57QeutIjCO5zE3A3oMBS+YBSN1Oldc4m0X+kXS3bZnoMskVqt6lRrxMmUEmRo9IsfvUHEkoCHyCTVuuvYMbopVSiY5NNCL9E8pmxMh7xraEgDrt10fu+UnBhlQPxImQqRzNXliZQGWk8Cz3QGFEf6tzcT//K6CfpVNxVhnCAP2WKRn0iCEZk9TwZCcYZyYghlSphbCRtRRRmaiAomhO9Pyf+kVSk752Xn9qxUv8ziyMMRHMMpOHABdbiBBjSBgYRHeIYX6956sl6tt0VrzspmDuEHrPcvy0eP0w==</latexit>

�2
<latexit sha1_base64="so47H3YnTtp4c2r6riEvR7AnawE=">AAAB73icdVDLSgNBEJyNrxhfUY9eBoPgKeyqaHIL6sFjBPOAZAmzk95kyOzDmV4hLPkJLx4U8ervePNvnCQrRNGChqKqm+4uL5ZCo21/Wrml5ZXVtfx6YWNza3unuLvX1FGiODR4JCPV9pgGKUJooEAJ7VgBCzwJLW90NfVbD6C0iMI7HMfgBmwQCl9whkZqd69BIuud9oolu2zPQBdItVpxKlXqZEqJZKj3ih/dfsSTAELkkmndcewY3ZQpFFzCpNBNNMSMj9gAOoaGLADtprN7J/TIKH3qR8pUiHSmLk6kLNB6HHimM2A41L+9qfiX10nQr7ipCOMEIeTzRX4iKUZ0+jztCwUc5dgQxpUwt1I+ZIpxNBEVTAjfn9L/SfOk7JyXnduzUu0yiyNPDsghOSYOuSA1ckPqpEE4keSRPJMX6956sl6tt3lrzspm9skPWO9fzMuP1A==</latexit>

�3
<latexit sha1_base64="L+VHtSXUBZ3lYV6aSFfzmlsoDIQ=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKexK0OQW1IPHCOYByRJmJ7PJkNmHM71CWPITXjwo4tXf8ebfOElWiKIFDUVVN91dXiyFRtv+tHIrq2vrG/nNwtb2zu5ecf+gpaNEMd5kkYxUx6OaSxHyJgqUvBMrTgNP8rY3vpr57QeutIjCO5zE3A3oMBS+YBSN1Oldc4m0X+kXS3bZnoMskVqt6lRrxMmUEmRo9IsfvUHEkoCHyCTVuuvYMbopVSiY5NNCL9E8pmxMh7xraEgDrt10fu+UnBhlQPxImQqRzNXliZQGWk8Cz3QGFEf6tzcT//K6CfpVNxVhnCAP2WKRn0iCEZk9TwZCcYZyYghlSphbCRtRRRmaiAomhO9Pyf+kdVZ2zsvObaVUv8ziyMMRHMMpOHABdbiBBjSBgYRHeIYX6956sl6tt0VrzspmDuEHrPcvzk+P1Q==</latexit>

�4

<latexit sha1_base64="AKQxaWUnfI+B888YaayVxmZ8IpI=">AAAB73icdVDJSgNBEO2JW4xb1KOXxiB4CjPiktyCevAYwSyQDKGnU5M06VnsrhHCkJ/w4kERr/6ON//GTjJCFH1Q8Hiviqp6XiyFRtv+tHJLyyura/n1wsbm1vZOcXevqaNEcWjwSEaq7TENUoTQQIES2rECFngSWt7oauq3HkBpEYV3OI7BDdggFL7gDI3U7l6DRNY76xVLdtmegS6QarXiVKrUyZQSyVDvFT+6/YgnAYTIJdO649gxuilTKLiESaGbaIgZH7EBdAwNWQDaTWf3TuiRUfrUj5SpEOlMXZxIWaD1OPBMZ8BwqH97U/Evr5OgX3FTEcYJQsjni/xEUozo9HnaFwo4yrEhjCthbqV8yBTjaCIqmBC+P6X/k+ZJ2TkvO7enpdplFkeeHJBDckwcckFq5IbUSYNwIskjeSYv1r31ZL1ab/PWnJXN7JMfsN6/AM/Tj9Y=</latexit>

�5<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="i/aBZLdGJ6u0/nKG4iPkH+NhbCI=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTStA3NZIbkjlCG/oUbF4q49W/c+Tdm2llo64HA4Zx7ybkniKUw6LrfTmFldW19o7hZ2tre2d0r7x80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXjm8xvPXFtRKQecBJzP6RDJQaCUbTSYzekOAqC9H7aK1fcqjsDWSZeTiqQo94rf3X7EUtCrpBJakzHc2P0U6pRMMmnpW5ieEzZmA55x1JFQ278dJZ4Sk6s0ieDSNunkMzU3xspDY2ZhIGdzBKaRS8T//M6CQ6u/FSoOEGu2PyjQSIJRiQ7n/SF5gzlxBLKtLBZCRtRTRnakkq2BG/x5GXSPKt6F1Xv7rxSu87rKMIRHMMpeHAJNbiFOjSAgYJneIU3xzgvzrvzMR8tOPnOIfyB8/kDv1eQ+A==</latexit>R

<latexit sha1_base64="dUEGXTwf9cGrBIV0UQ0dzfTYyoA=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoxmUV+4DOWDJppg3NZEKSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+SEkjNtXPfbWVldW9/YLG2Vt3d29/YrB4dtnaSK0BZJeKK6IdaUM0FbhhlOu1JRHIecdsLxTe53nqjSLBEPZiJpEOOhYBEj2FjJ92NsRmGY3U8f6/1K1a25M6Bl4hWkCgWa/cqXP0hIGlNhCMda9zxXmiDDyjDC6bTsp5pKTMZ4SHuWChxTHWSzzFN0apUBihJlnzBopv7eyHCs9SQO7WSeUS96ufif10tNdBVkTMjUUEHmh6KUI5OgvAA0YIoSwyeWYKKYzYrICCtMjK2pbEvwFr+8TNr1mndR8+7Oq43roo4SHMMJnIEHl9CAW2hCCwhIeIZXeHNS58V5dz7moytOsXMEf+B8/gDsGpGc</latexit>

R2
<latexit sha1_base64="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>

R3
<latexit sha1_base64="N6lsiMLUHILEUrC0+gGAHfdFxRM=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7AM6Y8mkmTY0kwlJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTSs60cd1vp7Syura+Ud6sbG3v7O5V9w/aOkkVoS2S8ER1Q6wpZ4K2DDOcdqWiOA457YTjm9zvPFGlWSIezETSIMZDwSJGsLGS78fYjMIwu58+nverNbfuzoCWiVeQGhRo9qtf/iAhaUyFIRxr3fNcaYIMK8MIp9OKn2oqMRnjIe1ZKnBMdZDNMk/RiVUGKEqUfcKgmfp7I8Ox1pM4tJN5Rr3o5eJ/Xi810VWQMSFTQwWZH4pSjkyC8gLQgClKDJ9YgoliNisiI6wwMbamii3BW/zyMmmf1b2Lund3XmtcF3WU4QiO4RQ8uIQG3EITWkBAwjO8wpuTOi/Ou/MxHy05xc4h/IHz+QPvIpGe</latexit>

R4
<latexit sha1_base64="QaKQ78MxlRBz80CnUMtipuKSc+k=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiTia1l047KKfUATy2Q6aYdOJmEeQgn9DTcuFHHrz7jzb5y0WWj1wMDhnHu5Z06Ycqa06345paXlldW18nplY3Nre6e6u9dWiZGEtkjCE9kNsaKcCdrSTHPaTSXFcchpJxxf537nkUrFEnGvJykNYjwULGIEayv5foz1KAyzu+nDWb9ac+vuDOgv8QpSgwLNfvXTHyTExFRowrFSPc9NdZBhqRnhdFrxjaIpJmM8pD1LBY6pCrJZ5ik6ssoARYm0T2g0U39uZDhWahKHdjLPqBa9XPzP6xkdXQYZE6nRVJD5ochwpBOUF4AGTFKi+cQSTCSzWREZYYmJtjVVbAne4pf/kvZJ3Tuve7entcZVUUcZDuAQjsGDC2jADTShBQRSeIIXeHWM8+y8Oe/z0ZJT7OzDLzgf3/CmkZ8=</latexit>

R5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="F1FBZ6cW9ZU0CXdk8EGUG+dAEN0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PUi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNFrQUFR1090VJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/XOeuWKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/utFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze/341z</latexit>

A5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1
<latexit sha1_base64="M9ycYr+kTc4hN+K2tUVwnqNOknQ=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgKeyKaHKLj4PHCOYhyRJmJ73JkJnZZWZWCEu+wosHRbz6Od78GyfJClG0oKGo6qa7K4g508Z1P53c0vLK6lp+vbCxubW9U9zda+ooURQaNOKRagdEA2cSGoYZDu1YAREBh1Ywupr6rQdQmkXyzoxj8AUZSBYySoyV7i+618AN6Xm9YsktuzPgBVKtVrxKFXuZUkIZ6r3iR7cf0USANJQTrTueGxs/JcowymFS6CYaYkJHZAAdSyURoP10dvAEH1mlj8NI2ZIGz9TFiZQIrccisJ2CmKH+7U3Fv7xOYsKKnzIZJwYknS8KE45NhKff4z5TQA0fW0KoYvZWTIdEEWpsRgUbwven+H/SPCl7Z2Xv9rRUu8ziyKMDdIiOkYfOUQ3doDpqIIoEekTP6MVRzpPz6rzNW3NONrOPfsB5/wJTUJAd</latexit>

A�1
<latexit sha1_base64="3LAqxCiPXW4jRbPk4c5ZTCajtxA=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqewW0fZWPw4eK1hbaZeSTWfb0CS7JFmhLP0VXjwo4tWf481/Y9quUEUfDDzem2FmXhBzpo3rfjq5peWV1bX8emFjc2t7p7i7d6ejRFFo0ohHqh0QDZxJaBpmOLRjBUQEHFrB6HLqtx5AaRbJWzOOwRdkIFnIKDFWuj/vXgE3pFfpFUtu2Z0BL5BarepVa9jLlBLK0OgVP7r9iCYCpKGcaN3x3Nj4KVGGUQ6TQjfREBM6IgPoWCqJAO2ns4Mn+MgqfRxGypY0eKYuTqREaD0Wge0UxAz1b28q/uV1EhNW/ZTJODEg6XxRmHBsIjz9HveZAmr42BJCFbO3YjokilBjMyrYEL4/xf+Tu0rZOy17Nyel+kUWRx4doEN0jDx0huroGjVQE1Ek0CN6Ri+Ocp6cV+dt3ppzspl99APO+xdU1JAe</latexit>

A�2
<latexit sha1_base64="wEoRtnU3z3aSbY7U30gMgaLh4ww=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqeyqaHurHwePFWyttEvJprNtaJJdkqxQlv4KLx4U8erP8ea/MW1XqKIPBh7vzTAzL4g508Z1P53cwuLS8kp+tbC2vrG5VdzeaeooURQaNOKRagVEA2cSGoYZDq1YAREBh7tgeDnx7x5AaRbJWzOKwRekL1nIKDFWuj/vXAE3pHvcLZbcsjsFniPVasWrVLGXKSWUod4tfnR6EU0ESEM50brtubHxU6IMoxzGhU6iISZ0SPrQtlQSAdpPpweP8YFVejiMlC1p8FSdn0iJ0HokAtspiBno395E/MtrJyas+CmTcWJA0tmiMOHYRHjyPe4xBdTwkSWEKmZvxXRAFKHGZlSwIXx/iv8nzaOyd1r2bk5KtYssjjzaQ/voEHnoDNXQNaqjBqJIoEf0jF4c5Tw5r87brDXnZDO76Aec9y9WWJAf</latexit>

A�3 <latexit sha1_base64="sah5/b0bfO/OIGZNSfc2JzqiyiM=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqexK0fZWPw4eK1hbaZeSTWfb0CS7JFmhLP0VXjwo4tWf481/Y9quUEUfDDzem2FmXhBzpo3rfjq5peWV1bX8emFjc2t7p7i7d6ejRFFo0ohHqh0QDZxJaBpmOLRjBUQEHFrB6HLqtx5AaRbJWzOOwRdkIFnIKDFWuj/vXgE3pFfpFUtu2Z0BL5BarepVa9jLlBLK0OgVP7r9iCYCpKGcaN3x3Nj4KVGGUQ6TQjfREBM6IgPoWCqJAO2ns4Mn+MgqfRxGypY0eKYuTqREaD0Wge0UxAz1b28q/uV1EhNW/ZTJODEg6XxRmHBsIjz9HveZAmr42BJCFbO3YjokilBjMyrYEL4/xf+Tu5Oyd1r2biql+kUWRx4doEN0jDx0huroGjVQE1Ek0CN6Ri+Ocp6cV+dt3ppzspl99APO+xdX3JAg</latexit>

A�4
<latexit sha1_base64="LzWfUGY9K/t4D3+997Th/Jg4ing=">AAAB8HicdVDLSgNBEJyNrxhfUY9eBoPgKeyKj+QWHwePEUyMJEuYnfQmQ2Zml5lZISz5Ci8eFPHq53jzb5wkK0TRgoaiqpvuriDmTBvX/XRyC4tLyyv51cLa+sbmVnF7p6mjRFFo0IhHqhUQDZxJaBhmOLRiBUQEHO6C4eXEv3sApVkkb80oBl+QvmQho8RY6f68cwXckO5Jt1hyy+4UeI5UqxWvUsVeppRQhnq3+NHpRTQRIA3lROu258bGT4kyjHIYFzqJhpjQIelD21JJBGg/nR48xgdW6eEwUrakwVN1fiIlQuuRCGynIGagf3sT8S+vnZiw4qdMxokBSWeLwoRjE+HJ97jHFFDDR5YQqpi9FdMBUYQam1HBhvD9Kf6fNI/K3mnZuzku1S6yOPJoD+2jQ+ShM1RD16iOGogigR7RM3pxlPPkvDpvs9ack83soh9w3r8AWWCQIQ==</latexit>

A�5

For a matrix A ∈ Rm×n, we will denote the image of the nD simplex as A∆n. We draw these
images here for sample A’s of the appropriate dimension. Note again that we simply replace the
standard basis vectors on the axes with the columns of A. As expected, the image of the simplex
is simply the convex combination of the columns of A.
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1.3 Cubes
Another important example is the unit cube in Rn which we denote as □n.

□n =
{
x ∈ Rn

∣∣ 0 ≤ x ≤ 1
}

(2)

where again the inequalities are taken elementwise. (Again, sometimes we will denote □n simply
as □ with the dimension provided by context.)

We show these cubes here in dimensions 1D through 5D.

<latexit sha1_base64="SkyWrV+ftLwsMpN3e5d6HlCmM5Y=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgKeyKj+QW9eIxgknEZAmzk04yZHZ2nZkVwpK/8OJBEa/+jTf/xslDiKIFDUVVN91dQSy4Nq776WQWFpeWV7KrubX1jc2t/PZOXUeJYlhjkYjUbUA1Ci6xZrgReBsrpGEgsBEMLsd+4wGV5pG8McMY/ZD2JO9yRo2V7s5b+j6hCtsn7XzBLboTkDlSLpe8Upl4M6UAM1Tb+Y9WJ2JJiNIwQbVuem5s/JQqw5nAUa6VaIwpG9AeNi2VNETtp5OLR+TAKh3SjZQtachEnZ9Iaaj1MAxsZ0hNX//2xuJfXjMx3ZKfchknBiWbLuomgpiIjN8nHa6QGTG0hDLF7a2E9amizNiQcjaE70/J/6R+VPROi971caFyMYsjC3uwD4fgwRlU4AqqUAMGEh7hGV4c7Tw5r87btDXjzGZ24Qec9y+AdZDS</latexit>

A⇤5
<latexit sha1_base64="fvKUPlJC9ab+2XEn9LQoz+8FxLU=">AAAB8XicdVDLTgJBEOzFF+IL9ehlIjHxRHYNUbihXjxiIkiEDZkdGpgwO7vOzJoQwl948aAxXv0bb/6NA6wJGq2kk0pVd7q7glhwbVz308ksLa+srmXXcxubW9s7+d29ho4SxbDOIhGpZkA1Ci6xbrgR2IwV0jAQeBsML6f+7QMqzSN5Y0Yx+iHtS97jjBor3Z239X1CFXZKnXzBLbozkAVSqZS9coV4qVKAFLVO/qPdjVgSojRMUK1bnhsbf0yV4UzgJNdONMaUDWkfW5ZKGqL2x7OLJ+TIKl3Si5QtachMXZwY01DrURjYzpCagf7tTcW/vFZiemV/zGWcGJRsvqiXCGIiMn2fdLlCZsTIEsoUt7cSNqCKMmNDytkQvj8l/5PGSdE7LXrXpUL1Io0jCwdwCMfgwRlU4QpqUAcGEh7hGV4c7Tw5r87bvDXjpDP78APO+xd+8ZDR</latexit>

A⇤4
<latexit sha1_base64="3DjypbAttNOFFcp0dcK3Blv8jDw=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgKeyqaHKLevEYwSRisoTZSScZMju7zswKYclfePGgiFf/xpt/4+QhRNGChqKqm+6uIBZcG9f9dDILi0vLK9nV3Nr6xuZWfnunrqNEMayxSETqNqAaBZdYM9wIvI0V0jAQ2AgGl2O/8YBK80jemGGMfkh7knc5o8ZKd+ctfZ9Qhe3jdr7gFt0JyBwpl0teqUy8mVKAGart/EerE7EkRGmYoFo3PTc2fkqV4UzgKNdKNMaUDWgPm5ZKGqL208nFI3JglQ7pRsqWNGSizk+kNNR6GAa2M6Smr397Y/Evr5mYbslPuYwTg5JNF3UTQUxExu+TDlfIjBhaQpni9lbC+lRRZmxIORvC96fkf1I/KnqnRe/6pFC5mMWRhT3Yh0Pw4AwqcAVVqAEDCY/wDC+Odp6cV+dt2ppxZjO78APO+xd9bZDQ</latexit>

A⇤3
<latexit sha1_base64="VvZh7NP71ORbBs/Wtln2m2EEwOw=">AAAB8XicdVDLTgJBEOzFF+IL9ehlIjHxRHaJUbihXjxiIkiEDZkdGpgwO7vOzJoQwl948aAxXv0bb/6NA6wJGq2kk0pVd7q7glhwbVz308ksLa+srmXXcxubW9s7+d29ho4SxbDOIhGpZkA1Ci6xbrgR2IwV0jAQeBsML6f+7QMqzSN5Y0Yx+iHtS97jjBor3Z239X1CFXZKnXzBLbozkAVSqZS9coV4qVKAFLVO/qPdjVgSojRMUK1bnhsbf0yV4UzgJNdONMaUDWkfW5ZKGqL2x7OLJ+TIKl3Si5QtachMXZwY01DrURjYzpCagf7tTcW/vFZiemV/zGWcGJRsvqiXCGIiMn2fdLlCZsTIEsoUt7cSNqCKMmNDytkQvj8l/5NGqeidFr3rk0L1Io0jCwdwCMfgwRlU4QpqUAcGEh7hGV4c7Tw5r87bvDXjpDP78APO+xd76ZDP</latexit>

A⇤2

<latexit sha1_base64="WeDVBgXnl97bIbaejysiocwI0Hw=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgKeyKaHKLevEYwTwwWcLspDcZMju7zswKIeQvvHhQxKt/482/cfIQomhBQ1HVTXdXkAiujet+Opml5ZXVtex6bmNza3snv7tX13GqGNZYLGLVDKhGwSXWDDcCm4lCGgUCG8HgauI3HlBpHstbM0zQj2hP8pAzaqx0d9HW9ylV2PE6+YJbdKcgC6RcLnmlMvHmSgHmqHbyH+1uzNIIpWGCat3y3MT4I6oMZwLHuXaqMaFsQHvYslTSCLU/ml48JkdW6ZIwVrakIVN1cWJEI62HUWA7I2r6+rc3Ef/yWqkJS/6IyyQ1KNlsUZgKYmIyeZ90uUJmxNASyhS3txLWp4oyY0PK2RC+PyX/k/pJ0TsrejenhcrlPI4sHMAhHIMH51CBa6hCDRhIeIRneHG08+S8Om+z1owzn9mHH3DevwB6ZZDO</latexit>

A⇤1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="i/aBZLdGJ6u0/nKG4iPkH+NhbCI=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTStA3NZIbkjlCG/oUbF4q49W/c+Tdm2llo64HA4Zx7ybkniKUw6LrfTmFldW19o7hZ2tre2d0r7x80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXjm8xvPXFtRKQecBJzP6RDJQaCUbTSYzekOAqC9H7aK1fcqjsDWSZeTiqQo94rf3X7EUtCrpBJakzHc2P0U6pRMMmnpW5ieEzZmA55x1JFQ278dJZ4Sk6s0ieDSNunkMzU3xspDY2ZhIGdzBKaRS8T//M6CQ6u/FSoOEGu2PyjQSIJRiQ7n/SF5gzlxBLKtLBZCRtRTRnakkq2BG/x5GXSPKt6F1Xv7rxSu87rKMIRHMMpeHAJNbiFOjSAgYJneIU3xzgvzrvzMR8tOPnOIfyB8/kDv1eQ+A==</latexit>R <latexit sha1_base64="t7pqWrFt/7tOejrQF68HThhdY60=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqewW0fZW9OKxgv2QdinZdLYNTbJrkhXK0l/hxYMiXv053vw3pu0KVfTBwOO9GWbmBTFn2rjup5NbWV1b38hvFra2d3b3ivsHLR0likKTRjxSnYBo4ExC0zDDoRMrICLg0A7GVzO//QBKs0jemkkMviBDyUJGibHSXU/fJ0RBv9IvltyyOwdeIrVa1avWsJcpJZSh0S9+9AYRTQRIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VBIB2k/nB0/xiVUGOIyULWnwXF2eSInQeiIC2ymIGenf3kz8y+smJqz6KZNxYkDSxaIw4dhEePY9HjAF1PCJJYQqZm/FdEQUocZmVLAhfH+K/yetStk7L3s3Z6X6ZRZHHh2hY3SKPHSB6ugaNVATUSTQI3pGL45ynpxX523RmnOymUP0A877F/IZkIQ=</latexit>⇤2

<latexit sha1_base64="1r3mPaw+GKKT+VCjwgktQyhvt18=">AAAB8HicdVBNSwMxEJ2tX7V+VT16CRbBU9lV0fZW9OKxgv2QdinZNNuGJtk1yQpl6a/w4kERr/4cb/4b03aFKvpg4PHeDDPzgpgzbVz308ktLa+sruXXCxubW9s7xd29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Grqtx6o0iySt2YcU1/ggWQhI9hY6a6r7xOsaO+0Vyy5ZXcGtECq1YpXqSIvU0qQod4rfnT7EUkElYZwrHXHc2Pjp1gZRjidFLqJpjEmIzygHUslFlT76ezgCTqySh+FkbIlDZqpixMpFlqPRWA7BTZD/dubin95ncSEFT9lMk4MlWS+KEw4MhGafo/6TFFi+NgSTBSztyIyxAoTYzMq2BC+P0X/k+ZJ2TsvezdnpdplFkceDuAQjsGDC6jBNdShAQQEPMIzvDjKeXJenbd5a87JZvbhB5z3L/OdkIU=</latexit>⇤3
<latexit sha1_base64="jioX+fLGI0kPkvOhgwW+iVfS5oY=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqexK0fZW9OKxgv2QdinZdLYNTbJrkhXK0l/hxYMiXv053vw3pu0KVfTBwOO9GWbmBTFn2rjup5NbWV1b38hvFra2d3b3ivsHLR0likKTRjxSnYBo4ExC0zDDoRMrICLg0A7GVzO//QBKs0jemkkMviBDyUJGibHSXU/fJ0RBv9IvltyyOwdeIrVa1avWsJcpJZSh0S9+9AYRTQRIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VBIB2k/nB0/xiVUGOIyULWnwXF2eSInQeiIC2ymIGenf3kz8y+smJqz6KZNxYkDSxaIw4dhEePY9HjAF1PCJJYQqZm/FdEQUocZmVLAhfH+K/yets7J3XvZuKqX6ZRZHHh2hY3SKPHSB6ugaNVATUSTQI3pGL45ynpxX523RmnOymUP0A877F/UhkIY=</latexit>⇤4

<latexit sha1_base64="HdCGbF9r2dUhUPKLDmBZcLo6g9g=">AAAB8HicdVDLSgNBEOyNrxhfUY9eBoPgKeyKj+QW9OIxgnlIsoTZyWwyZGZ2nZkVwpKv8OJBEa9+jjf/xkmyQhQtaCiquunuCmLOtHHdTye3tLyyupZfL2xsbm3vFHf3mjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo6up33qgSrNI3ppxTH2BB5KFjGBjpbuuvk+wor2zXrHklt0Z0AKpVitepYq8TClBhnqv+NHtRyQRVBrCsdYdz42Nn2JlGOF0UugmmsaYjPCAdiyVWFDtp7ODJ+jIKn0URsqWNGimLk6kWGg9FoHtFNgM9W9vKv7ldRITVvyUyTgxVJL5ojDhyERo+j3qM0WJ4WNLMFHM3orIECtMjM2oYEP4/hT9T5onZe+87N2clmqXWRx5OIBDOAYPLqAG11CHBhAQ8AjP8OIo58l5dd7mrTknm9mHH3DevwD2pZCH</latexit>⇤5

<latexit sha1_base64="sjmH9Y6W5r0ZD7o+Zgg7E0vDeM4=">AAAB8HicdVDLSgNBEOz1GeMr6tHLYBA8hV0RTW5BLx4jmIckS5id9CZDZnbXmVkhhHyFFw+KePVzvPk3TpIVomhBQ1HVTXdXkAiujet+OkvLK6tr67mN/ObW9s5uYW+/oeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh1dRvPqDSPI5uzShBX9J+xEPOqLHSXUffp1Rh1+sWim7JnYEskEql7JUrxMuUImSodQsfnV7MUomRYYJq3fbcxPhjqgxnAif5TqoxoWxI+9i2NKIStT+eHTwhx1bpkTBWtiJDZurixJhKrUcysJ2SmoH+7U3Fv7x2asKyP+ZRkhqM2HxRmApiYjL9nvS4QmbEyBLKFLe3EjagijJjM8rbEL4/Jf+TxmnJOy95N2fF6mUWRw4O4QhOwIMLqMI11KAODCQ8wjO8OMp5cl6dt3nrkpPNHMAPOO9f8JWQgw==</latexit>⇤1
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="iYMmqSAVyGiCdkYIPplEyA+LfWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDgqWMvw==</latexit>

5<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2
<latexit sha1_base64="dUEGXTwf9cGrBIV0UQ0dzfTYyoA=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoxmUV+4DOWDJppg3NZEKSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+SEkjNtXPfbWVldW9/YLG2Vt3d29/YrB4dtnaSK0BZJeKK6IdaUM0FbhhlOu1JRHIecdsLxTe53nqjSLBEPZiJpEOOhYBEj2FjJ92NsRmGY3U8f6/1K1a25M6Bl4hWkCgWa/cqXP0hIGlNhCMda9zxXmiDDyjDC6bTsp5pKTMZ4SHuWChxTHWSzzFN0apUBihJlnzBopv7eyHCs9SQO7WSeUS96ufif10tNdBVkTMjUUEHmh6KUI5OgvAA0YIoSwyeWYKKYzYrICCtMjK2pbEvwFr+8TNr1mndR8+7Oq43roo4SHMMJnIEHl9CAW2hCCwhIeIZXeHNS58V5dz7moytOsXMEf+B8/gDsGpGc</latexit>

R2
<latexit sha1_base64="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>

R3
<latexit sha1_base64="N6lsiMLUHILEUrC0+gGAHfdFxRM=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7AM6Y8mkmTY0kwlJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTSs60cd1vp7Syura+Ud6sbG3v7O5V9w/aOkkVoS2S8ER1Q6wpZ4K2DDOcdqWiOA457YTjm9zvPFGlWSIezETSIMZDwSJGsLGS78fYjMIwu58+nverNbfuzoCWiVeQGhRo9qtf/iAhaUyFIRxr3fNcaYIMK8MIp9OKn2oqMRnjIe1ZKnBMdZDNMk/RiVUGKEqUfcKgmfp7I8Ox1pM4tJN5Rr3o5eJ/Xi810VWQMSFTQwWZH4pSjkyC8gLQgClKDJ9YgoliNisiI6wwMbamii3BW/zyMmmf1b2Lund3XmtcF3WU4QiO4RQ8uIQG3EITWkBAwjO8wpuTOi/Ou/MxHy05xc4h/IHz+QPvIpGe</latexit>

R4
<latexit sha1_base64="QaKQ78MxlRBz80CnUMtipuKSc+k=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiTia1l047KKfUATy2Q6aYdOJmEeQgn9DTcuFHHrz7jzb5y0WWj1wMDhnHu5Z06Ycqa06345paXlldW18nplY3Nre6e6u9dWiZGEtkjCE9kNsaKcCdrSTHPaTSXFcchpJxxf537nkUrFEnGvJykNYjwULGIEayv5foz1KAyzu+nDWb9ac+vuDOgv8QpSgwLNfvXTHyTExFRowrFSPc9NdZBhqRnhdFrxjaIpJmM8pD1LBY6pCrJZ5ik6ssoARYm0T2g0U39uZDhWahKHdjLPqBa9XPzP6xkdXQYZE6nRVJD5ochwpBOUF4AGTFKi+cQSTCSzWREZYYmJtjVVbAne4pf/kvZJ3Tuve7entcZVUUcZDuAQjsGDC2jADTShBQRSeIIXeHWM8+y8Oe/z0ZJT7OzDLzgf3/CmkZ8=</latexit>

R5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

A5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

In four dimensions and up, we usually refer to these shapes as hypercubes. (For more dis-
cussion, see the drawing note below) We now visualize the image of each of these cubes passed
through a sample A of the appropriate dimensions.

<latexit sha1_base64="SkyWrV+ftLwsMpN3e5d6HlCmM5Y=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgKeyKj+QW9eIxgknEZAmzk04yZHZ2nZkVwpK/8OJBEa/+jTf/xslDiKIFDUVVN91dQSy4Nq776WQWFpeWV7KrubX1jc2t/PZOXUeJYlhjkYjUbUA1Ci6xZrgReBsrpGEgsBEMLsd+4wGV5pG8McMY/ZD2JO9yRo2V7s5b+j6hCtsn7XzBLboTkDlSLpe8Upl4M6UAM1Tb+Y9WJ2JJiNIwQbVuem5s/JQqw5nAUa6VaIwpG9AeNi2VNETtp5OLR+TAKh3SjZQtachEnZ9Iaaj1MAxsZ0hNX//2xuJfXjMx3ZKfchknBiWbLuomgpiIjN8nHa6QGTG0hDLF7a2E9amizNiQcjaE70/J/6R+VPROi971caFyMYsjC3uwD4fgwRlU4AqqUAMGEh7hGV4c7Tw5r87btDXjzGZ24Qec9y+AdZDS</latexit>

A⇤5
<latexit sha1_base64="fvKUPlJC9ab+2XEn9LQoz+8FxLU=">AAAB8XicdVDLTgJBEOzFF+IL9ehlIjHxRHYNUbihXjxiIkiEDZkdGpgwO7vOzJoQwl948aAxXv0bb/6NA6wJGq2kk0pVd7q7glhwbVz308ksLa+srmXXcxubW9s7+d29ho4SxbDOIhGpZkA1Ci6xbrgR2IwV0jAQeBsML6f+7QMqzSN5Y0Yx+iHtS97jjBor3Z239X1CFXZKnXzBLbozkAVSqZS9coV4qVKAFLVO/qPdjVgSojRMUK1bnhsbf0yV4UzgJNdONMaUDWkfW5ZKGqL2x7OLJ+TIKl3Si5QtachMXZwY01DrURjYzpCagf7tTcW/vFZiemV/zGWcGJRsvqiXCGIiMn2fdLlCZsTIEsoUt7cSNqCKMmNDytkQvj8l/5PGSdE7LXrXpUL1Io0jCwdwCMfgwRlU4QpqUAcGEh7hGV4c7Tw5r87bvDXjpDP78APO+xd+8ZDR</latexit>

A⇤4
<latexit sha1_base64="3DjypbAttNOFFcp0dcK3Blv8jDw=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgKeyqaHKLevEYwSRisoTZSScZMju7zswKYclfePGgiFf/xpt/4+QhRNGChqKqm+6uIBZcG9f9dDILi0vLK9nV3Nr6xuZWfnunrqNEMayxSETqNqAaBZdYM9wIvI0V0jAQ2AgGl2O/8YBK80jemGGMfkh7knc5o8ZKd+ctfZ9Qhe3jdr7gFt0JyBwpl0teqUy8mVKAGart/EerE7EkRGmYoFo3PTc2fkqV4UzgKNdKNMaUDWgPm5ZKGqL208nFI3JglQ7pRsqWNGSizk+kNNR6GAa2M6Smr397Y/Evr5mYbslPuYwTg5JNF3UTQUxExu+TDlfIjBhaQpni9lbC+lRRZmxIORvC96fkf1I/KnqnRe/6pFC5mMWRhT3Yh0Pw4AwqcAVVqAEDCY/wDC+Odp6cV+dt2ppxZjO78APO+xd9bZDQ</latexit>

A⇤3
<latexit sha1_base64="VvZh7NP71ORbBs/Wtln2m2EEwOw=">AAAB8XicdVDLTgJBEOzFF+IL9ehlIjHxRHaJUbihXjxiIkiEDZkdGpgwO7vOzJoQwl948aAxXv0bb/6NA6wJGq2kk0pVd7q7glhwbVz308ksLa+srmXXcxubW9s7+d29ho4SxbDOIhGpZkA1Ci6xbrgR2IwV0jAQeBsML6f+7QMqzSN5Y0Yx+iHtS97jjBor3Z239X1CFXZKnXzBLbozkAVSqZS9coV4qVKAFLVO/qPdjVgSojRMUK1bnhsbf0yV4UzgJNdONMaUDWkfW5ZKGqL2x7OLJ+TIKl3Si5QtachMXZwY01DrURjYzpCagf7tTcW/vFZiemV/zGWcGJRsvqiXCGIiMn2fdLlCZsTIEsoUt7cSNqCKMmNDytkQvj8l/5NGqeidFr3rk0L1Io0jCwdwCMfgwRlU4QpqUAcGEh7hGV4c7Tw5r87bvDXjpDP78APO+xd76ZDP</latexit>

A⇤2

<latexit sha1_base64="WeDVBgXnl97bIbaejysiocwI0Hw=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgKeyKaHKLevEYwTwwWcLspDcZMju7zswKIeQvvHhQxKt/482/cfIQomhBQ1HVTXdXkAiujet+Opml5ZXVtex6bmNza3snv7tX13GqGNZYLGLVDKhGwSXWDDcCm4lCGgUCG8HgauI3HlBpHstbM0zQj2hP8pAzaqx0d9HW9ylV2PE6+YJbdKcgC6RcLnmlMvHmSgHmqHbyH+1uzNIIpWGCat3y3MT4I6oMZwLHuXaqMaFsQHvYslTSCLU/ml48JkdW6ZIwVrakIVN1cWJEI62HUWA7I2r6+rc3Ef/yWqkJS/6IyyQ1KNlsUZgKYmIyeZ90uUJmxNASyhS3txLWp4oyY0PK2RC+PyX/k/pJ0TsrejenhcrlPI4sHMAhHIMH51CBa6hCDRhIeIRneHG08+S8Om+z1owzn9mHH3DevwB6ZZDO</latexit>

A⇤1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="i/aBZLdGJ6u0/nKG4iPkH+NhbCI=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTStA3NZIbkjlCG/oUbF4q49W/c+Tdm2llo64HA4Zx7ybkniKUw6LrfTmFldW19o7hZ2tre2d0r7x80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXjm8xvPXFtRKQecBJzP6RDJQaCUbTSYzekOAqC9H7aK1fcqjsDWSZeTiqQo94rf3X7EUtCrpBJakzHc2P0U6pRMMmnpW5ieEzZmA55x1JFQ278dJZ4Sk6s0ieDSNunkMzU3xspDY2ZhIGdzBKaRS8T//M6CQ6u/FSoOEGu2PyjQSIJRiQ7n/SF5gzlxBLKtLBZCRtRTRnakkq2BG/x5GXSPKt6F1Xv7rxSu87rKMIRHMMpeHAJNbiFOjSAgYJneIU3xzgvzrvzMR8tOPnOIfyB8/kDv1eQ+A==</latexit>R <latexit sha1_base64="t7pqWrFt/7tOejrQF68HThhdY60=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqewW0fZW9OKxgv2QdinZdLYNTbJrkhXK0l/hxYMiXv053vw3pu0KVfTBwOO9GWbmBTFn2rjup5NbWV1b38hvFra2d3b3ivsHLR0likKTRjxSnYBo4ExC0zDDoRMrICLg0A7GVzO//QBKs0jemkkMviBDyUJGibHSXU/fJ0RBv9IvltyyOwdeIrVa1avWsJcpJZSh0S9+9AYRTQRIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VBIB2k/nB0/xiVUGOIyULWnwXF2eSInQeiIC2ymIGenf3kz8y+smJqz6KZNxYkDSxaIw4dhEePY9HjAF1PCJJYQqZm/FdEQUocZmVLAhfH+K/yetStk7L3s3Z6X6ZRZHHh2hY3SKPHSB6ugaNVATUSTQI3pGL45ynpxX523RmnOymUP0A877F/IZkIQ=</latexit>⇤2

<latexit sha1_base64="1r3mPaw+GKKT+VCjwgktQyhvt18=">AAAB8HicdVBNSwMxEJ2tX7V+VT16CRbBU9lV0fZW9OKxgv2QdinZNNuGJtk1yQpl6a/w4kERr/4cb/4b03aFKvpg4PHeDDPzgpgzbVz308ktLa+sruXXCxubW9s7xd29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Grqtx6o0iySt2YcU1/ggWQhI9hY6a6r7xOsaO+0Vyy5ZXcGtECq1YpXqSIvU0qQod4rfnT7EUkElYZwrHXHc2Pjp1gZRjidFLqJpjEmIzygHUslFlT76ezgCTqySh+FkbIlDZqpixMpFlqPRWA7BTZD/dubin95ncSEFT9lMk4MlWS+KEw4MhGafo/6TFFi+NgSTBSztyIyxAoTYzMq2BC+P0X/k+ZJ2TsvezdnpdplFkceDuAQjsGDC6jBNdShAQQEPMIzvDjKeXJenbd5a87JZvbhB5z3L/OdkIU=</latexit>⇤3
<latexit sha1_base64="jioX+fLGI0kPkvOhgwW+iVfS5oY=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqexK0fZW9OKxgv2QdinZdLYNTbJrkhXK0l/hxYMiXv053vw3pu0KVfTBwOO9GWbmBTFn2rjup5NbWV1b38hvFra2d3b3ivsHLR0likKTRjxSnYBo4ExC0zDDoRMrICLg0A7GVzO//QBKs0jemkkMviBDyUJGibHSXU/fJ0RBv9IvltyyOwdeIrVa1avWsJcpJZSh0S9+9AYRTQRIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VBIB2k/nB0/xiVUGOIyULWnwXF2eSInQeiIC2ymIGenf3kz8y+smJqz6KZNxYkDSxaIw4dhEePY9HjAF1PCJJYQqZm/FdEQUocZmVLAhfH+K/yets7J3XvZuKqX6ZRZHHh2hY3SKPHSB6ugaNVATUSTQI3pGL45ynpxX523RmnOymUP0A877F/UhkIY=</latexit>⇤4

<latexit sha1_base64="HdCGbF9r2dUhUPKLDmBZcLo6g9g=">AAAB8HicdVDLSgNBEOyNrxhfUY9eBoPgKeyKj+QW9OIxgnlIsoTZyWwyZGZ2nZkVwpKv8OJBEa9+jjf/xkmyQhQtaCiquunuCmLOtHHdTye3tLyyupZfL2xsbm3vFHf3mjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo6up33qgSrNI3ppxTH2BB5KFjGBjpbuuvk+wor2zXrHklt0Z0AKpVitepYq8TClBhnqv+NHtRyQRVBrCsdYdz42Nn2JlGOF0UugmmsaYjPCAdiyVWFDtp7ODJ+jIKn0URsqWNGimLk6kWGg9FoHtFNgM9W9vKv7ldRITVvyUyTgxVJL5ojDhyERo+j3qM0WJ4WNLMFHM3orIECtMjM2oYEP4/hT9T5onZe+87N2clmqXWRx5OIBDOAYPLqAG11CHBhAQ8AjP8OIo58l5dd7mrTknm9mHH3DevwD2pZCH</latexit>⇤5

<latexit sha1_base64="sjmH9Y6W5r0ZD7o+Zgg7E0vDeM4=">AAAB8HicdVDLSgNBEOz1GeMr6tHLYBA8hV0RTW5BLx4jmIckS5id9CZDZnbXmVkhhHyFFw+KePVzvPk3TpIVomhBQ1HVTXdXkAiujet+OkvLK6tr67mN/ObW9s5uYW+/oeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh1dRvPqDSPI5uzShBX9J+xEPOqLHSXUffp1Rh1+sWim7JnYEskEql7JUrxMuUImSodQsfnV7MUomRYYJq3fbcxPhjqgxnAif5TqoxoWxI+9i2NKIStT+eHTwhx1bpkTBWtiJDZurixJhKrUcysJ2SmoH+7U3Fv7x2asKyP+ZRkhqM2HxRmApiYjL9nvS4QmbEyBLKFLe3EjagijJjM8rbEL4/Jf+TxmnJOy95N2fF6mUWRw4O4QhOwIMLqMI11KAODCQ8wjO8OMp5cl6dt3nrkpPNHMAPOO9f8JWQgw==</latexit>⇤1
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="iYMmqSAVyGiCdkYIPplEyA+LfWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDgqWMvw==</latexit>

5<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2
<latexit sha1_base64="dUEGXTwf9cGrBIV0UQ0dzfTYyoA=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoxmUV+4DOWDJppg3NZEKSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+SEkjNtXPfbWVldW9/YLG2Vt3d29/YrB4dtnaSK0BZJeKK6IdaUM0FbhhlOu1JRHIecdsLxTe53nqjSLBEPZiJpEOOhYBEj2FjJ92NsRmGY3U8f6/1K1a25M6Bl4hWkCgWa/cqXP0hIGlNhCMda9zxXmiDDyjDC6bTsp5pKTMZ4SHuWChxTHWSzzFN0apUBihJlnzBopv7eyHCs9SQO7WSeUS96ufif10tNdBVkTMjUUEHmh6KUI5OgvAA0YIoSwyeWYKKYzYrICCtMjK2pbEvwFr+8TNr1mndR8+7Oq43roo4SHMMJnIEHl9CAW2hCCwhIeIZXeHNS58V5dz7moytOsXMEf+B8/gDsGpGc</latexit>

R2
<latexit sha1_base64="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>

R3
<latexit sha1_base64="N6lsiMLUHILEUrC0+gGAHfdFxRM=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7AM6Y8mkmTY0kwlJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTSs60cd1vp7Syura+Ud6sbG3v7O5V9w/aOkkVoS2S8ER1Q6wpZ4K2DDOcdqWiOA457YTjm9zvPFGlWSIezETSIMZDwSJGsLGS78fYjMIwu58+nverNbfuzoCWiVeQGhRo9qtf/iAhaUyFIRxr3fNcaYIMK8MIp9OKn2oqMRnjIe1ZKnBMdZDNMk/RiVUGKEqUfcKgmfp7I8Ox1pM4tJN5Rr3o5eJ/Xi810VWQMSFTQwWZH4pSjkyC8gLQgClKDJ9YgoliNisiI6wwMbamii3BW/zyMmmf1b2Lund3XmtcF3WU4QiO4RQ8uIQG3EITWkBAwjO8wpuTOi/Ou/MxHy05xc4h/IHz+QPvIpGe</latexit>

R4
<latexit sha1_base64="QaKQ78MxlRBz80CnUMtipuKSc+k=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiTia1l047KKfUATy2Q6aYdOJmEeQgn9DTcuFHHrz7jzb5y0WWj1wMDhnHu5Z06Ycqa06345paXlldW18nplY3Nre6e6u9dWiZGEtkjCE9kNsaKcCdrSTHPaTSXFcchpJxxf537nkUrFEnGvJykNYjwULGIEayv5foz1KAyzu+nDWb9ac+vuDOgv8QpSgwLNfvXTHyTExFRowrFSPc9NdZBhqRnhdFrxjaIpJmM8pD1LBY6pCrJZ5ik6ssoARYm0T2g0U39uZDhWahKHdjLPqBa9XPzP6xkdXQYZE6nRVJD5ochwpBOUF4AGTFKi+cQSTCSzWREZYYmJtjVVbAne4pf/kvZJ3Tuve7entcZVUUcZDuAQjsGDC2jADTShBQRSeIIXeHWM8+y8Oe/z0ZJT7OzDLzgf3/CmkZ8=</latexit>

R5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

A5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

Note that we have been using cube shapes to visualize vectors through out as well. In visualiz-
ing a vector x above, each edge of the cube is a coordinate of the vector xi and instead of sweeping
over the interval [0, 1] each direction of the cube sweeps over [0, xi].

1.3.1 More Drawing: Hypercubes (Difficulty: 1/10)

4



Since they are less common to visualize, it is worth noting how we construct higher dimension
cubes from lower dimensional ones. Given the unit cube in n − 1 dimension, we get the nD unit
cube by sweeping □n−1 over the interval [0, 1] in the nth dimension. We visualize building up
cubes from 1D to 5D in this way below.

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

R
<latexit sha1_base64="t7pqWrFt/7tOejrQF68HThhdY60=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqewW0fZW9OKxgv2QdinZdLYNTbJrkhXK0l/hxYMiXv053vw3pu0KVfTBwOO9GWbmBTFn2rjup5NbWV1b38hvFra2d3b3ivsHLR0likKTRjxSnYBo4ExC0zDDoRMrICLg0A7GVzO//QBKs0jemkkMviBDyUJGibHSXU/fJ0RBv9IvltyyOwdeIrVa1avWsJcpJZSh0S9+9AYRTQRIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VBIB2k/nB0/xiVUGOIyULWnwXF2eSInQeiIC2ymIGenf3kz8y+smJqz6KZNxYkDSxaIw4dhEePY9HjAF1PCJJYQqZm/FdEQUocZmVLAhfH+K/yetStk7L3s3Z6X6ZRZHHh2hY3SKPHSB6ugaNVATUSTQI3pGL45ynpxX523RmnOymUP0A877F/IZkIQ=</latexit>⇤2

<latexit sha1_base64="1r3mPaw+GKKT+VCjwgktQyhvt18=">AAAB8HicdVBNSwMxEJ2tX7V+VT16CRbBU9lV0fZW9OKxgv2QdinZNNuGJtk1yQpl6a/w4kERr/4cb/4b03aFKvpg4PHeDDPzgpgzbVz308ktLa+sruXXCxubW9s7xd29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Grqtx6o0iySt2YcU1/ggWQhI9hY6a6r7xOsaO+0Vyy5ZXcGtECq1YpXqSIvU0qQod4rfnT7EUkElYZwrHXHc2Pjp1gZRjidFLqJpjEmIzygHUslFlT76ezgCTqySh+FkbIlDZqpixMpFlqPRWA7BTZD/dubin95ncSEFT9lMk4MlWS+KEw4MhGafo/6TFFi+NgSTBSztyIyxAoTYzMq2BC+P0X/k+ZJ2TsvezdnpdplFkceDuAQjsGDC6jBNdShAQQEPMIzvDjKeXJenbd5a87JZvbhB5z3L/OdkIU=</latexit>⇤3
<latexit sha1_base64="jioX+fLGI0kPkvOhgwW+iVfS5oY=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqexK0fZW9OKxgv2QdinZdLYNTbJrkhXK0l/hxYMiXv053vw3pu0KVfTBwOO9GWbmBTFn2rjup5NbWV1b38hvFra2d3b3ivsHLR0likKTRjxSnYBo4ExC0zDDoRMrICLg0A7GVzO//QBKs0jemkkMviBDyUJGibHSXU/fJ0RBv9IvltyyOwdeIrVa1avWsJcpJZSh0S9+9AYRTQRIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VBIB2k/nB0/xiVUGOIyULWnwXF2eSInQeiIC2ymIGenf3kz8y+smJqz6KZNxYkDSxaIw4dhEePY9HjAF1PCJJYQqZm/FdEQUocZmVLAhfH+K/yets7J3XvZuKqX6ZRZHHh2hY3SKPHSB6ugaNVATUSTQI3pGL45ynpxX523RmnOymUP0A877F/UhkIY=</latexit>⇤4 <latexit sha1_base64="HdCGbF9r2dUhUPKLDmBZcLo6g9g=">AAAB8HicdVDLSgNBEOyNrxhfUY9eBoPgKeyKj+QW9OIxgnlIsoTZyWwyZGZ2nZkVwpKv8OJBEa9+jjf/xkmyQhQtaCiquunuCmLOtHHdTye3tLyyupZfL2xsbm3vFHf3mjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo6up33qgSrNI3ppxTH2BB5KFjGBjpbuuvk+wor2zXrHklt0Z0AKpVitepYq8TClBhnqv+NHtRyQRVBrCsdYdz42Nn2JlGOF0UugmmsaYjPCAdiyVWFDtp7ODJ+jIKn0URsqWNGimLk6kWGg9FoHtFNgM9W9vKv7ldRITVvyUyTgxVJL5ojDhyERo+j3qM0WJ4WNLMFHM3orIECtMjM2oYEP4/hT9T5onZe+87N2clmqXWRx5OIBDOAYPLqAG11CHBhAQ8AjP8OIo58l5dd7mrTknm9mHH3DevwD2pZCH</latexit>⇤5

<latexit sha1_base64="sjmH9Y6W5r0ZD7o+Zgg7E0vDeM4=">AAAB8HicdVDLSgNBEOz1GeMr6tHLYBA8hV0RTW5BLx4jmIckS5id9CZDZnbXmVkhhHyFFw+KePVzvPk3TpIVomhBQ1HVTXdXkAiujet+OkvLK6tr67mN/ObW9s5uYW+/oeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh1dRvPqDSPI5uzShBX9J+xEPOqLHSXUffp1Rh1+sWim7JnYEskEql7JUrxMuUImSodQsfnV7MUomRYYJq3fbcxPhjqgxnAif5TqoxoWxI+9i2NKIStT+eHTwhx1bpkTBWtiJDZurixJhKrUcysJ2SmoH+7U3Fv7x2asKyP+ZRkhqM2HxRmApiYjL9nvS4QmbEyBLKFLe3EjagijJjM8rbEL4/Jf+TxmnJOy95N2fF6mUWRw4O4QhOwIMLqMI11KAODCQ8wjO8OMp5cl6dt3nrkpPNHMAPOO9f8JWQgw==</latexit>⇤1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="iYMmqSAVyGiCdkYIPplEyA+LfWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDgqWMvw==</latexit>

5<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2R2 R3 R4 R5

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

R
<latexit sha1_base64="t7pqWrFt/7tOejrQF68HThhdY60=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqewW0fZW9OKxgv2QdinZdLYNTbJrkhXK0l/hxYMiXv053vw3pu0KVfTBwOO9GWbmBTFn2rjup5NbWV1b38hvFra2d3b3ivsHLR0likKTRjxSnYBo4ExC0zDDoRMrICLg0A7GVzO//QBKs0jemkkMviBDyUJGibHSXU/fJ0RBv9IvltyyOwdeIrVa1avWsJcpJZSh0S9+9AYRTQRIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VBIB2k/nB0/xiVUGOIyULWnwXF2eSInQeiIC2ymIGenf3kz8y+smJqz6KZNxYkDSxaIw4dhEePY9HjAF1PCJJYQqZm/FdEQUocZmVLAhfH+K/yetStk7L3s3Z6X6ZRZHHh2hY3SKPHSB6ugaNVATUSTQI3pGL45ynpxX523RmnOymUP0A877F/IZkIQ=</latexit>⇤2

<latexit sha1_base64="1r3mPaw+GKKT+VCjwgktQyhvt18=">AAAB8HicdVBNSwMxEJ2tX7V+VT16CRbBU9lV0fZW9OKxgv2QdinZNNuGJtk1yQpl6a/w4kERr/4cb/4b03aFKvpg4PHeDDPzgpgzbVz308ktLa+sruXXCxubW9s7xd29po4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Grqtx6o0iySt2YcU1/ggWQhI9hY6a6r7xOsaO+0Vyy5ZXcGtECq1YpXqSIvU0qQod4rfnT7EUkElYZwrHXHc2Pjp1gZRjidFLqJpjEmIzygHUslFlT76ezgCTqySh+FkbIlDZqpixMpFlqPRWA7BTZD/dubin95ncSEFT9lMk4MlWS+KEw4MhGafo/6TFFi+NgSTBSztyIyxAoTYzMq2BC+P0X/k+ZJ2TsvezdnpdplFkceDuAQjsGDC6jBNdShAQQEPMIzvDjKeXJenbd5a87JZvbhB5z3L/OdkIU=</latexit>⇤3
<latexit sha1_base64="jioX+fLGI0kPkvOhgwW+iVfS5oY=">AAAB8HicdVBNSwMxEM3Wr1q/qh69BIvgqexK0fZW9OKxgv2QdinZdLYNTbJrkhXK0l/hxYMiXv053vw3pu0KVfTBwOO9GWbmBTFn2rjup5NbWV1b38hvFra2d3b3ivsHLR0likKTRjxSnYBo4ExC0zDDoRMrICLg0A7GVzO//QBKs0jemkkMviBDyUJGibHSXU/fJ0RBv9IvltyyOwdeIrVa1avWsJcpJZSh0S9+9AYRTQRIQznRuuu5sfFTogyjHKaFXqIhJnRMhtC1VBIB2k/nB0/xiVUGOIyULWnwXF2eSInQeiIC2ymIGenf3kz8y+smJqz6KZNxYkDSxaIw4dhEePY9HjAF1PCJJYQqZm/FdEQUocZmVLAhfH+K/yets7J3XvZuKqX6ZRZHHh2hY3SKPHSB6ugaNVATUSTQI3pGL45ynpxX523RmnOymUP0A877F/UhkIY=</latexit>⇤4 <latexit sha1_base64="HdCGbF9r2dUhUPKLDmBZcLo6g9g=">AAAB8HicdVDLSgNBEOyNrxhfUY9eBoPgKeyKj+QW9OIxgnlIsoTZyWwyZGZ2nZkVwpKv8OJBEa9+jjf/xkmyQhQtaCiquunuCmLOtHHdTye3tLyyupZfL2xsbm3vFHf3mjpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo6up33qgSrNI3ppxTH2BB5KFjGBjpbuuvk+wor2zXrHklt0Z0AKpVitepYq8TClBhnqv+NHtRyQRVBrCsdYdz42Nn2JlGOF0UugmmsaYjPCAdiyVWFDtp7ODJ+jIKn0URsqWNGimLk6kWGg9FoHtFNgM9W9vKv7ldRITVvyUyTgxVJL5ojDhyERo+j3qM0WJ4WNLMFHM3orIECtMjM2oYEP4/hT9T5onZe+87N2clmqXWRx5OIBDOAYPLqAG11CHBhAQ8AjP8OIo58l5dd7mrTknm9mHH3DevwD2pZCH</latexit>⇤5

<latexit sha1_base64="sjmH9Y6W5r0ZD7o+Zgg7E0vDeM4=">AAAB8HicdVDLSgNBEOz1GeMr6tHLYBA8hV0RTW5BLx4jmIckS5id9CZDZnbXmVkhhHyFFw+KePVzvPk3TpIVomhBQ1HVTXdXkAiujet+OkvLK6tr67mN/ObW9s5uYW+/oeNUMayzWMSqFVCNgkdYN9wIbCUKqQwENoPh1dRvPqDSPI5uzShBX9J+xEPOqLHSXUffp1Rh1+sWim7JnYEskEql7JUrxMuUImSodQsfnV7MUomRYYJq3fbcxPhjqgxnAif5TqoxoWxI+9i2NKIStT+eHTwhx1bpkTBWtiJDZurixJhKrUcysJ2SmoH+7U3Fv7x2asKyP+ZRkhqM2HxRmApiYjL9nvS4QmbEyBLKFLe3EjagijJjM8rbEL4/Jf+TxmnJOy95N2fF6mUWRw4O4QhOwIMLqMI11KAODCQ8wjO8OMp5cl6dt3nrkpPNHMAPOO9f8JWQgw==</latexit>⇤1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="iYMmqSAVyGiCdkYIPplEyA+LfWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDgqWMvw==</latexit>

5<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2R2 R3 R4 R5

We could continue the same procedure up to arbitrary dimensions, but as the dimension in-
creases the 2D projection we’re visualizing becomes less and less useful.
1.4 Sphere
Another important example is the unit sphere in Rn which we denote as ⃝n.

⃝n =
{
x ∈ Rn

∣∣ ||x||n = 1
}

(3)

. (Again, sometimes we will denote ⃝n simply as ⃝ with the dimension provided by context.)
We visualize these here, again, in 1D through 5D. The unit sphere in 2D is usually called a unit
circle and spheres in dimensions four and up are referred to as hyperspheres. (For more discussion
of these high dimensional visualizations, see the drawing note below).

1

<latexit sha1_base64="i/aBZLdGJ6u0/nKG4iPkH+NhbCI=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTStA3NZIbkjlCG/oUbF4q49W/c+Tdm2llo64HA4Zx7ybkniKUw6LrfTmFldW19o7hZ2tre2d0r7x80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXjm8xvPXFtRKQecBJzP6RDJQaCUbTSYzekOAqC9H7aK1fcqjsDWSZeTiqQo94rf3X7EUtCrpBJakzHc2P0U6pRMMmnpW5ieEzZmA55x1JFQ278dJZ4Sk6s0ieDSNunkMzU3xspDY2ZhIGdzBKaRS8T//M6CQ6u/FSoOEGu2PyjQSIJRiQ7n/SF5gzlxBLKtLBZCRtRTRnakkq2BG/x5GXSPKt6F1Xv7rxSu87rKMIRHMMpeHAJNbiFOjSAgYJneIU3xzgvzrvzMR8tOPnOIfyB8/kDv1eQ+A==</latexit>R <latexit sha1_base64="6KQnV/Lak7TAHNkoirKzrqZPy1o=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgKeyKaHILevEYwTwwWcLsZDYZMju7zPQKIeQvvHhQxKt/482/cZKsEEULGoqqbrq7gkQKg6776eRWVtfWN/Kbha3tnd294v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup75rQeujYjVHY4T7kd0oEQoGEUr3XcDMWBCs57XK5bcsjsHWSLVasWrVImXKSXIUO8VP7r9mKURV8gkNabjuQn6E6pRMMmnhW5qeELZiA54x1JFI278yfziKTmxSp+EsbalkMzV5YkJjYwZR4HtjCgOzW9vJv7ldVIMK/5EqCRFrthiUZhKgjGZvU/6QnOGcmwJZVrYWwkbUk0Z2pAKNoTvT8n/pHlW9i7K3u15qXaVxZGHIziGU/DgEmpwA3VoAAMFj/AML45xnpxX523RmnOymUP4Aef9C3xMkM8=</latexit>

�1

<latexit sha1_base64="OBw0r2XZCTMvQo1D2lRw1IJBdq0=">AAAB83icdVBNSwMxEJ34WetX1aOXYBE8ld0i2t6qXjxWsB/QXUo2zbah2eySZIWy9G948aCIV/+MN/+NabtCFX0w8Hhvhpl5QSK4No7ziVZW19Y3Ngtbxe2d3b390sFhW8epoqxFYxGrbkA0E1yyluFGsG6iGIkCwTrB+Gbmdx6Y0jyW92aSMD8iQ8lDTomxkneFvYAPKVe0X+2Xyk7FmQMvkXq95tbq2M2VMuRo9ksf3iCmacSkoYJo3XOdxPgZUYZTwaZFL9UsIXRMhqxnqSQR0342v3mKT60ywGGsbEmD5+ryREYirSdRYDsjYkb6tzcT//J6qQlrfsZlkhom6WJRmApsYjwLAA+4YtSIiSWEKm5vxXREFKHGxlS0IXx/iv8n7WrFvai4d+flxnUeRwGO4QTOwIVLaMAtNKEFFBJ4hGd4QSl6Qq/obdG6gvKZI/gB9P4FXtyRRQ==</latexit>

A�2
<latexit sha1_base64="hyGHUIVCd3pmgDW179q5zLfpblU=">AAAB83icdVBNSwMxEJ31s9avqkcvwSJ4Krsq2t6qXjxWsB/QXUo2zbah2WRJskJZ+je8eFDEq3/Gm//GtF2hij4YeLw3w8y8MOFMG9f9dJaWV1bX1gsbxc2t7Z3d0t5+S8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3Uz99gNVmklxb8YJDWI8ECxiBBsr+VfID9mAMEV6Z71S2a24M6AFUqtVvWoNeblShhyNXunD70uSxlQYwrHWXc9NTJBhZRjhdFL0U00TTEZ4QLuWChxTHWSzmyfo2Cp9FEllSxg0UxcnMhxrPY5D2xljM9S/van4l9dNTVQNMiaS1FBB5ouilCMj0TQA1GeKEsPHlmCimL0VkSFWmBgbU9GG8P0p+p+0TiveRcW7Oy/Xr/M4CnAIR3ACHlxCHW6hAU0gkMAjPMOLkzpPzqvzNm9dcvKZA/gB5/0LYGCRRg==</latexit>

A�3
<latexit sha1_base64="pkP08VKT92Y8QAUwg0GmxWNG1ng=">AAAB83icdVBNSwMxEJ2tX7V+VT16CRbBU9kV0fZW9eKxgv2A7lKyabYNzSZLkhXK0r/hxYMiXv0z3vw3pu0KVfTBwOO9GWbmhQln2rjup1NYWV1b3yhulra2d3b3yvsHbS1TRWiLSC5VN8SaciZoyzDDaTdRFMchp51wfDPzOw9UaSbFvZkkNIjxULCIEWys5F8hP2RDwhTpe/1yxa26c6AlUq/XvFodeblSgRzNfvnDH0iSxlQYwrHWPc9NTJBhZRjhdFryU00TTMZ4SHuWChxTHWTzm6foxCoDFEllSxg0V5cnMhxrPYlD2xljM9K/vZn4l9dLTVQLMiaS1FBBFouilCMj0SwANGCKEsMnlmCimL0VkRFWmBgbU8mG8P0p+p+0z6reRdW7O680rvM4inAEx3AKHlxCA26hCS0gkMAjPMOLkzpPzqvztmgtOPnMIfyA8/4FXViRRA==</latexit>

A�1
<latexit sha1_base64="0eEJ/k5WGrTmqoi9ImgBgeSnYgE=">AAAB83icdVBNSwMxEJ3Ur1q/qh69BIvgqeyKaHurevFYwX5AdynZNNuGZrNLkhXK0r/hxYMiXv0z3vw3pu0KVfTBwOO9GWbmBYng2jjOJyqsrK6tbxQ3S1vbO7t75f2Dto5TRVmLxiJW3YBoJrhkLcONYN1EMRIFgnWC8c3M7zwwpXks780kYX5EhpKHnBJjJe8KewEfUq5o/7xfrjhVZw68ROr1mlurYzdXKpCj2S9/eIOYphGThgqidc91EuNnRBlOBZuWvFSzhNAxGbKepZJETPvZ/OYpPrHKAIexsiUNnqvLExmJtJ5Ege2MiBnp395M/MvrpSas+RmXSWqYpItFYSqwifEsADzgilEjJpYQqri9FdMRUYQaG1PJhvD9Kf6ftM+q7kXVvTuvNK7zOIpwBMdwCi5cQgNuoQktoJDAIzzDC0rRE3pFb4vWAspnDuEH0PsXYeSRRw==</latexit>

A�4
<latexit sha1_base64="vC9ooTG8TK9usdmh/7KS7roLcUQ=">AAAB83icdVDLSgNBEOz1GeMr6tHLYBA8hV3xkdyiXjxGMA/ILmF2MpsMmZ1ZZmaFsOQ3vHhQxKs/482/cZKsEEULGoqqbrq7woQzbVz301laXlldWy9sFDe3tnd2S3v7LS1TRWiTSC5VJ8SaciZo0zDDaSdRFMchp+1wdDP12w9UaSbFvRknNIjxQLCIEWys5F8hP2QDwhTpnfdKZbfizoAWSK1W9ao15OVKGXI0eqUPvy9JGlNhCMdadz03MUGGlWGE00nRTzVNMBnhAe1aKnBMdZDNbp6gY6v0USSVLWHQTF2cyHCs9TgObWeMzVD/9qbiX143NVE1yJhIUkMFmS+KUo6MRNMAUJ8pSgwfW4KJYvZWRIZYYWJsTEUbwven6H/SOq14FxXv7qxcv87jKMAhHMEJeHAJdbiFBjSBQAKP8AwvTuo8Oa/O27x1yclnDuAHnPcvY2iRSA==</latexit>

A�5

<latexit sha1_base64="OBw0r2XZCTMvQo1D2lRw1IJBdq0=">AAAB83icdVBNSwMxEJ34WetX1aOXYBE8ld0i2t6qXjxWsB/QXUo2zbah2eySZIWy9G948aCIV/+MN/+NabtCFX0w8Hhvhpl5QSK4No7ziVZW19Y3Ngtbxe2d3b390sFhW8epoqxFYxGrbkA0E1yyluFGsG6iGIkCwTrB+Gbmdx6Y0jyW92aSMD8iQ8lDTomxkneFvYAPKVe0X+2Xyk7FmQMvkXq95tbq2M2VMuRo9ksf3iCmacSkoYJo3XOdxPgZUYZTwaZFL9UsIXRMhqxnqSQR0342v3mKT60ywGGsbEmD5+ryREYirSdRYDsjYkb6tzcT//J6qQlrfsZlkhom6WJRmApsYjwLAA+4YtSIiSWEKm5vxXREFKHGxlS0IXx/iv8n7WrFvai4d+flxnUeRwGO4QTOwIVLaMAtNKEFFBJ4hGd4QSl6Qq/obdG6gvKZI/gB9P4FXtyRRQ==</latexit>

A�2
<latexit sha1_base64="hyGHUIVCd3pmgDW179q5zLfpblU=">AAAB83icdVBNSwMxEJ31s9avqkcvwSJ4Krsq2t6qXjxWsB/QXUo2zbah2WRJskJZ+je8eFDEq3/Gm//GtF2hij4YeLw3w8y8MOFMG9f9dJaWV1bX1gsbxc2t7Z3d0t5+S8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3Uz99gNVmklxb8YJDWI8ECxiBBsr+VfID9mAMEV6Z71S2a24M6AFUqtVvWoNeblShhyNXunD70uSxlQYwrHWXc9NTJBhZRjhdFL0U00TTEZ4QLuWChxTHWSzmyfo2Cp9FEllSxg0UxcnMhxrPY5D2xljM9S/van4l9dNTVQNMiaS1FBB5ouilCMj0TQA1GeKEsPHlmCimL0VkSFWmBgbU9GG8P0p+p+0TiveRcW7Oy/Xr/M4CnAIR3ACHlxCHW6hAU0gkMAjPMOLkzpPzqvzNm9dcvKZA/gB5/0LYGCRRg==</latexit>

A�3
<latexit sha1_base64="0eEJ/k5WGrTmqoi9ImgBgeSnYgE=">AAAB83icdVBNSwMxEJ3Ur1q/qh69BIvgqeyKaHurevFYwX5AdynZNNuGZrNLkhXK0r/hxYMiXv0z3vw3pu0KVfTBwOO9GWbmBYng2jjOJyqsrK6tbxQ3S1vbO7t75f2Dto5TRVmLxiJW3YBoJrhkLcONYN1EMRIFgnWC8c3M7zwwpXks780kYX5EhpKHnBJjJe8KewEfUq5o/7xfrjhVZw68ROr1mlurYzdXKpCj2S9/eIOYphGThgqidc91EuNnRBlOBZuWvFSzhNAxGbKepZJETPvZ/OYpPrHKAIexsiUNnqvLExmJtJ5Ege2MiBnp395M/MvrpSas+RmXSWqYpItFYSqwifEsADzgilEjJpYQqri9FdMRUYQaG1PJhvD9Kf6ftM+q7kXVvTuvNK7zOIpwBMdwCi5cQgNuoQktoJDAIzzDC0rRE3pFb4vWAspnDuEH0PsXYeSRRw==</latexit>

A�4
<latexit sha1_base64="vC9ooTG8TK9usdmh/7KS7roLcUQ=">AAAB83icdVDLSgNBEOz1GeMr6tHLYBA8hV3xkdyiXjxGMA/ILmF2MpsMmZ1ZZmaFsOQ3vHhQxKs/482/cZKsEEULGoqqbrq7woQzbVz301laXlldWy9sFDe3tnd2S3v7LS1TRWiTSC5VJ8SaciZo0zDDaSdRFMchp+1wdDP12w9UaSbFvRknNIjxQLCIEWys5F8hP2QDwhTpnfdKZbfizoAWSK1W9ao15OVKGXI0eqUPvy9JGlNhCMdadz03MUGGlWGE00nRTzVNMBnhAe1aKnBMdZDNbp6gY6v0USSVLWHQTF2cyHCs9TgObWeMzVD/9qbiX143NVE1yJhIUkMFmS+KUo6MRNMAUJ8pSgwfW4KJYvZWRIZYYWJsTEUbwven6H/SOq14FxXv7qxcv87jKMAhHMEJeHAJdbiFBjSBQAKP8AwvTuo8Oa/O27x1yclnDuAHnPcvY2iRSA==</latexit>

A�5

<latexit sha1_base64="dUEGXTwf9cGrBIV0UQ0dzfTYyoA=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoxmUV+4DOWDJppg3NZEKSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+SEkjNtXPfbWVldW9/YLG2Vt3d29/YrB4dtnaSK0BZJeKK6IdaUM0FbhhlOu1JRHIecdsLxTe53nqjSLBEPZiJpEOOhYBEj2FjJ92NsRmGY3U8f6/1K1a25M6Bl4hWkCgWa/cqXP0hIGlNhCMda9zxXmiDDyjDC6bTsp5pKTMZ4SHuWChxTHWSzzFN0apUBihJlnzBopv7eyHCs9SQO7WSeUS96ufif10tNdBVkTMjUUEHmh6KUI5OgvAA0YIoSwyeWYKKYzYrICCtMjK2pbEvwFr+8TNr1mndR8+7Oq43roo4SHMMJnIEHl9CAW2hCCwhIeIZXeHNS58V5dz7moytOsXMEf+B8/gDsGpGc</latexit>

R2
<latexit sha1_base64="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>

R3
<latexit sha1_base64="N6lsiMLUHILEUrC0+gGAHfdFxRM=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7AM6Y8mkmTY0kwlJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTSs60cd1vp7Syura+Ud6sbG3v7O5V9w/aOkkVoS2S8ER1Q6wpZ4K2DDOcdqWiOA457YTjm9zvPFGlWSIezETSIMZDwSJGsLGS78fYjMIwu58+nverNbfuzoCWiVeQGhRo9qtf/iAhaUyFIRxr3fNcaYIMK8MIp9OKn2oqMRnjIe1ZKnBMdZDNMk/RiVUGKEqUfcKgmfp7I8Ox1pM4tJN5Rr3o5eJ/Xi810VWQMSFTQwWZH4pSjkyC8gLQgClKDJ9YgoliNisiI6wwMbamii3BW/zyMmmf1b2Lund3XmtcF3WU4QiO4RQ8uIQG3EITWkBAwjO8wpuTOi/Ou/MxHy05xc4h/IHz+QPvIpGe</latexit>

R4
<latexit sha1_base64="QaKQ78MxlRBz80CnUMtipuKSc+k=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiTia1l047KKfUATy2Q6aYdOJmEeQgn9DTcuFHHrz7jzb5y0WWj1wMDhnHu5Z06Ycqa06345paXlldW18nplY3Nre6e6u9dWiZGEtkjCE9kNsaKcCdrSTHPaTSXFcchpJxxf537nkUrFEnGvJykNYjwULGIEayv5foz1KAyzu+nDWb9ac+vuDOgv8QpSgwLNfvXTHyTExFRowrFSPc9NdZBhqRnhdFrxjaIpJmM8pD1LBY6pCrJZ5ik6ssoARYm0T2g0U39uZDhWahKHdjLPqBa9XPzP6xkdXQYZE6nRVJD5ochwpBOUF4AGTFKi+cQSTCSzWREZYYmJtjVVbAne4pf/kvZJ3Tuve7entcZVUUcZDuAQjsGDC2jADTShBQRSeIIXeHWM8+y8Oe/z0ZJT7OzDLzgf3/CmkZ8=</latexit>

R5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="F1FBZ6cW9ZU0CXdk8EGUG+dAEN0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PUi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNFrQUFR1090VJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/XOeuWKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/utFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze/341z</latexit>

A5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1 <latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="iYMmqSAVyGiCdkYIPplEyA+LfWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDgqWMvw==</latexit>

5
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

We now draw these spheres passed through matrices.

5



1

<latexit sha1_base64="i/aBZLdGJ6u0/nKG4iPkH+NhbCI=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTStA3NZIbkjlCG/oUbF4q49W/c+Tdm2llo64HA4Zx7ybkniKUw6LrfTmFldW19o7hZ2tre2d0r7x80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXjm8xvPXFtRKQecBJzP6RDJQaCUbTSYzekOAqC9H7aK1fcqjsDWSZeTiqQo94rf3X7EUtCrpBJakzHc2P0U6pRMMmnpW5ieEzZmA55x1JFQ278dJZ4Sk6s0ieDSNunkMzU3xspDY2ZhIGdzBKaRS8T//M6CQ6u/FSoOEGu2PyjQSIJRiQ7n/SF5gzlxBLKtLBZCRtRTRnakkq2BG/x5GXSPKt6F1Xv7rxSu87rKMIRHMMpeHAJNbiFOjSAgYJneIU3xzgvzrvzMR8tOPnOIfyB8/kDv1eQ+A==</latexit>R <latexit sha1_base64="6KQnV/Lak7TAHNkoirKzrqZPy1o=">AAAB8XicdVDLSgNBEOyNrxhfUY9eBoPgKeyKaHILevEYwTwwWcLsZDYZMju7zPQKIeQvvHhQxKt/482/cZKsEEULGoqqbrq7gkQKg6776eRWVtfWN/Kbha3tnd294v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup75rQeujYjVHY4T7kd0oEQoGEUr3XcDMWBCs57XK5bcsjsHWSLVasWrVImXKSXIUO8VP7r9mKURV8gkNabjuQn6E6pRMMmnhW5qeELZiA54x1JFI278yfziKTmxSp+EsbalkMzV5YkJjYwZR4HtjCgOzW9vJv7ldVIMK/5EqCRFrthiUZhKgjGZvU/6QnOGcmwJZVrYWwkbUk0Z2pAKNoTvT8n/pHlW9i7K3u15qXaVxZGHIziGU/DgEmpwA3VoAAMFj/AML45xnpxX523RmnOymUP4Aef9C3xMkM8=</latexit>

�1

<latexit sha1_base64="OBw0r2XZCTMvQo1D2lRw1IJBdq0=">AAAB83icdVBNSwMxEJ34WetX1aOXYBE8ld0i2t6qXjxWsB/QXUo2zbah2eySZIWy9G948aCIV/+MN/+NabtCFX0w8Hhvhpl5QSK4No7ziVZW19Y3Ngtbxe2d3b390sFhW8epoqxFYxGrbkA0E1yyluFGsG6iGIkCwTrB+Gbmdx6Y0jyW92aSMD8iQ8lDTomxkneFvYAPKVe0X+2Xyk7FmQMvkXq95tbq2M2VMuRo9ksf3iCmacSkoYJo3XOdxPgZUYZTwaZFL9UsIXRMhqxnqSQR0342v3mKT60ywGGsbEmD5+ryREYirSdRYDsjYkb6tzcT//J6qQlrfsZlkhom6WJRmApsYjwLAA+4YtSIiSWEKm5vxXREFKHGxlS0IXx/iv8n7WrFvai4d+flxnUeRwGO4QTOwIVLaMAtNKEFFBJ4hGd4QSl6Qq/obdG6gvKZI/gB9P4FXtyRRQ==</latexit>

A�2
<latexit sha1_base64="hyGHUIVCd3pmgDW179q5zLfpblU=">AAAB83icdVBNSwMxEJ31s9avqkcvwSJ4Krsq2t6qXjxWsB/QXUo2zbah2WRJskJZ+je8eFDEq3/Gm//GtF2hij4YeLw3w8y8MOFMG9f9dJaWV1bX1gsbxc2t7Z3d0t5+S8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3Uz99gNVmklxb8YJDWI8ECxiBBsr+VfID9mAMEV6Z71S2a24M6AFUqtVvWoNeblShhyNXunD70uSxlQYwrHWXc9NTJBhZRjhdFL0U00TTEZ4QLuWChxTHWSzmyfo2Cp9FEllSxg0UxcnMhxrPY5D2xljM9S/van4l9dNTVQNMiaS1FBB5ouilCMj0TQA1GeKEsPHlmCimL0VkSFWmBgbU9GG8P0p+p+0TiveRcW7Oy/Xr/M4CnAIR3ACHlxCHW6hAU0gkMAjPMOLkzpPzqvzNm9dcvKZA/gB5/0LYGCRRg==</latexit>

A�3
<latexit sha1_base64="pkP08VKT92Y8QAUwg0GmxWNG1ng=">AAAB83icdVBNSwMxEJ2tX7V+VT16CRbBU9kV0fZW9eKxgv2A7lKyabYNzSZLkhXK0r/hxYMiXv0z3vw3pu0KVfTBwOO9GWbmhQln2rjup1NYWV1b3yhulra2d3b3yvsHbS1TRWiLSC5VN8SaciZoyzDDaTdRFMchp51wfDPzOw9UaSbFvZkkNIjxULCIEWys5F8hP2RDwhTpe/1yxa26c6AlUq/XvFodeblSgRzNfvnDH0iSxlQYwrHWPc9NTJBhZRjhdFryU00TTMZ4SHuWChxTHWTzm6foxCoDFEllSxg0V5cnMhxrPYlD2xljM9K/vZn4l9dLTVQLMiaS1FBBFouilCMj0SwANGCKEsMnlmCimL0VkRFWmBgbU8mG8P0p+p+0z6reRdW7O680rvM4inAEx3AKHlxCA26hCS0gkMAjPMOLkzpPzqvztmgtOPnMIfyA8/4FXViRRA==</latexit>

A�1
<latexit sha1_base64="0eEJ/k5WGrTmqoi9ImgBgeSnYgE=">AAAB83icdVBNSwMxEJ3Ur1q/qh69BIvgqeyKaHurevFYwX5AdynZNNuGZrNLkhXK0r/hxYMiXv0z3vw3pu0KVfTBwOO9GWbmBYng2jjOJyqsrK6tbxQ3S1vbO7t75f2Dto5TRVmLxiJW3YBoJrhkLcONYN1EMRIFgnWC8c3M7zwwpXks780kYX5EhpKHnBJjJe8KewEfUq5o/7xfrjhVZw68ROr1mlurYzdXKpCj2S9/eIOYphGThgqidc91EuNnRBlOBZuWvFSzhNAxGbKepZJETPvZ/OYpPrHKAIexsiUNnqvLExmJtJ5Ege2MiBnp395M/MvrpSas+RmXSWqYpItFYSqwifEsADzgilEjJpYQqri9FdMRUYQaG1PJhvD9Kf6ftM+q7kXVvTuvNK7zOIpwBMdwCi5cQgNuoQktoJDAIzzDC0rRE3pFb4vWAspnDuEH0PsXYeSRRw==</latexit>

A�4
<latexit sha1_base64="vC9ooTG8TK9usdmh/7KS7roLcUQ=">AAAB83icdVDLSgNBEOz1GeMr6tHLYBA8hV3xkdyiXjxGMA/ILmF2MpsMmZ1ZZmaFsOQ3vHhQxKs/482/cZKsEEULGoqqbrq7woQzbVz301laXlldWy9sFDe3tnd2S3v7LS1TRWiTSC5VJ8SaciZo0zDDaSdRFMchp+1wdDP12w9UaSbFvRknNIjxQLCIEWys5F8hP2QDwhTpnfdKZbfizoAWSK1W9ao15OVKGXI0eqUPvy9JGlNhCMdadz03MUGGlWGE00nRTzVNMBnhAe1aKnBMdZDNbp6gY6v0USSVLWHQTF2cyHCs9TgObWeMzVD/9qbiX143NVE1yJhIUkMFmS+KUo6MRNMAUJ8pSgwfW4KJYvZWRIZYYWJsTEUbwven6H/SOq14FxXv7qxcv87jKMAhHMEJeHAJdbiFBjSBQAKP8AwvTuo8Oa/O27x1yclnDuAHnPcvY2iRSA==</latexit>

A�5

<latexit sha1_base64="OBw0r2XZCTMvQo1D2lRw1IJBdq0=">AAAB83icdVBNSwMxEJ34WetX1aOXYBE8ld0i2t6qXjxWsB/QXUo2zbah2eySZIWy9G948aCIV/+MN/+NabtCFX0w8Hhvhpl5QSK4No7ziVZW19Y3Ngtbxe2d3b390sFhW8epoqxFYxGrbkA0E1yyluFGsG6iGIkCwTrB+Gbmdx6Y0jyW92aSMD8iQ8lDTomxkneFvYAPKVe0X+2Xyk7FmQMvkXq95tbq2M2VMuRo9ksf3iCmacSkoYJo3XOdxPgZUYZTwaZFL9UsIXRMhqxnqSQR0342v3mKT60ywGGsbEmD5+ryREYirSdRYDsjYkb6tzcT//J6qQlrfsZlkhom6WJRmApsYjwLAA+4YtSIiSWEKm5vxXREFKHGxlS0IXx/iv8n7WrFvai4d+flxnUeRwGO4QTOwIVLaMAtNKEFFBJ4hGd4QSl6Qq/obdG6gvKZI/gB9P4FXtyRRQ==</latexit>

A�2
<latexit sha1_base64="hyGHUIVCd3pmgDW179q5zLfpblU=">AAAB83icdVBNSwMxEJ31s9avqkcvwSJ4Krsq2t6qXjxWsB/QXUo2zbah2WRJskJZ+je8eFDEq3/Gm//GtF2hij4YeLw3w8y8MOFMG9f9dJaWV1bX1gsbxc2t7Z3d0t5+S8tUEdokkkvVCbGmnAnaNMxw2kkUxXHIaTsc3Uz99gNVmklxb8YJDWI8ECxiBBsr+VfID9mAMEV6Z71S2a24M6AFUqtVvWoNeblShhyNXunD70uSxlQYwrHWXc9NTJBhZRjhdFL0U00TTEZ4QLuWChxTHWSzmyfo2Cp9FEllSxg0UxcnMhxrPY5D2xljM9S/van4l9dNTVQNMiaS1FBB5ouilCMj0TQA1GeKEsPHlmCimL0VkSFWmBgbU9GG8P0p+p+0TiveRcW7Oy/Xr/M4CnAIR3ACHlxCHW6hAU0gkMAjPMOLkzpPzqvzNm9dcvKZA/gB5/0LYGCRRg==</latexit>

A�3
<latexit sha1_base64="0eEJ/k5WGrTmqoi9ImgBgeSnYgE=">AAAB83icdVBNSwMxEJ3Ur1q/qh69BIvgqeyKaHurevFYwX5AdynZNNuGZrNLkhXK0r/hxYMiXv0z3vw3pu0KVfTBwOO9GWbmBYng2jjOJyqsrK6tbxQ3S1vbO7t75f2Dto5TRVmLxiJW3YBoJrhkLcONYN1EMRIFgnWC8c3M7zwwpXks780kYX5EhpKHnBJjJe8KewEfUq5o/7xfrjhVZw68ROr1mlurYzdXKpCj2S9/eIOYphGThgqidc91EuNnRBlOBZuWvFSzhNAxGbKepZJETPvZ/OYpPrHKAIexsiUNnqvLExmJtJ5Ege2MiBnp395M/MvrpSas+RmXSWqYpItFYSqwifEsADzgilEjJpYQqri9FdMRUYQaG1PJhvD9Kf6ftM+q7kXVvTuvNK7zOIpwBMdwCi5cQgNuoQktoJDAIzzDC0rRE3pFb4vWAspnDuEH0PsXYeSRRw==</latexit>

A�4
<latexit sha1_base64="vC9ooTG8TK9usdmh/7KS7roLcUQ=">AAAB83icdVDLSgNBEOz1GeMr6tHLYBA8hV3xkdyiXjxGMA/ILmF2MpsMmZ1ZZmaFsOQ3vHhQxKs/482/cZKsEEULGoqqbrq7woQzbVz301laXlldWy9sFDe3tnd2S3v7LS1TRWiTSC5VJ8SaciZo0zDDaSdRFMchp+1wdDP12w9UaSbFvRknNIjxQLCIEWys5F8hP2QDwhTpnfdKZbfizoAWSK1W9ao15OVKGXI0eqUPvy9JGlNhCMdadz03MUGGlWGE00nRTzVNMBnhAe1aKnBMdZDNbp6gY6v0USSVLWHQTF2cyHCs9TgObWeMzVD/9qbiX143NVE1yJhIUkMFmS+KUo6MRNMAUJ8pSgwfW4KJYvZWRIZYYWJsTEUbwven6H/SOq14FxXv7qxcv87jKMAhHMEJeHAJdbiFBjSBQAKP8AwvTuo8Oa/O27x1yclnDuAHnPcvY2iRSA==</latexit>

A�5

<latexit sha1_base64="dUEGXTwf9cGrBIV0UQ0dzfTYyoA=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoxmUV+4DOWDJppg3NZEKSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+SEkjNtXPfbWVldW9/YLG2Vt3d29/YrB4dtnaSK0BZJeKK6IdaUM0FbhhlOu1JRHIecdsLxTe53nqjSLBEPZiJpEOOhYBEj2FjJ92NsRmGY3U8f6/1K1a25M6Bl4hWkCgWa/cqXP0hIGlNhCMda9zxXmiDDyjDC6bTsp5pKTMZ4SHuWChxTHWSzzFN0apUBihJlnzBopv7eyHCs9SQO7WSeUS96ufif10tNdBVkTMjUUEHmh6KUI5OgvAA0YIoSwyeWYKKYzYrICCtMjK2pbEvwFr+8TNr1mndR8+7Oq43roo4SHMMJnIEHl9CAW2hCCwhIeIZXeHNS58V5dz7moytOsXMEf+B8/gDsGpGc</latexit>

R2
<latexit sha1_base64="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>

R3
<latexit sha1_base64="N6lsiMLUHILEUrC0+gGAHfdFxRM=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7AM6Y8mkmTY0kwlJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTSs60cd1vp7Syura+Ud6sbG3v7O5V9w/aOkkVoS2S8ER1Q6wpZ4K2DDOcdqWiOA457YTjm9zvPFGlWSIezETSIMZDwSJGsLGS78fYjMIwu58+nverNbfuzoCWiVeQGhRo9qtf/iAhaUyFIRxr3fNcaYIMK8MIp9OKn2oqMRnjIe1ZKnBMdZDNMk/RiVUGKEqUfcKgmfp7I8Ox1pM4tJN5Rr3o5eJ/Xi810VWQMSFTQwWZH4pSjkyC8gLQgClKDJ9YgoliNisiI6wwMbamii3BW/zyMmmf1b2Lund3XmtcF3WU4QiO4RQ8uIQG3EITWkBAwjO8wpuTOi/Ou/MxHy05xc4h/IHz+QPvIpGe</latexit>

R4
<latexit sha1_base64="QaKQ78MxlRBz80CnUMtipuKSc+k=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiTia1l047KKfUATy2Q6aYdOJmEeQgn9DTcuFHHrz7jzb5y0WWj1wMDhnHu5Z06Ycqa06345paXlldW18nplY3Nre6e6u9dWiZGEtkjCE9kNsaKcCdrSTHPaTSXFcchpJxxf537nkUrFEnGvJykNYjwULGIEayv5foz1KAyzu+nDWb9ac+vuDOgv8QpSgwLNfvXTHyTExFRowrFSPc9NdZBhqRnhdFrxjaIpJmM8pD1LBY6pCrJZ5ik6ssoARYm0T2g0U39uZDhWahKHdjLPqBa9XPzP6xkdXQYZE6nRVJD5ochwpBOUF4AGTFKi+cQSTCSzWREZYYmJtjVVbAne4pf/kvZJ3Tuve7entcZVUUcZDuAQjsGDC2jADTShBQRSeIIXeHWM8+y8Oe/z0ZJT7OzDLzgf3/CmkZ8=</latexit>

R5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="F1FBZ6cW9ZU0CXdk8EGUG+dAEN0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKr2PUi8eI5gHJEmYnvcmQ2dllZlYISz7BiwdFvPpF3vwbJ8keNFrQUFR1090VJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/XOeuWKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/utFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze/341z</latexit>

A5

<latexit sha1_base64="KF5k0aSRtSqEMa+Ff9y66twqKAs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO6d98oVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqnd5HEU4QiO4RQ8uIQa3EEdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8we+W41y</latexit>

A4

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="b6y+mbPd1iw7gMUtQrf6099JRFs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+ag1QcDj/dmmJkXJIJr47pfTmFpeWV1rbhe2tjc2t4p7+41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LBjBP0IzqQPOSMGivdX/VOe+WKW3VnIH+Jl5MK5Kj3yp/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiRVfokjJUtachM/TmR0UjrcRTYzoiaoV70puJ/Xic14aWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyX9I8qXrnVe/urFK7zuMowgEcwjF4cAE1uIU6NIDBAJ7gBV4d4Tw7b877vLXg5DP78AvOxze8141x</latexit>

A3

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="fMaVzUdySe2Fd/k8pXZD2NuiUpk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj14rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9XPeqvVLZrbgzkGXi5aQMOeq90le3H7M0QmmYoFp3PDcxfkaV4UzgpNhNNSaUjegAO5ZKGqH2s9mpE3JqlT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtO0YbgLb68TJrVindR8e7Py7WbPI4CHMMJnIEHl1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AG7U41w</latexit>

A2

<latexit sha1_base64="/pRcZgq1KDR+0rB+rAj+5QpLsrE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPVi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6uO55vXLFrbozkGXi5aQCOeq98le3H7M0QmmYoFp3PDcxfkaV4UzgpNRNNSaUjegAO5ZKGqH2s9mpE3JilT4JY2VLGjJTf09kNNJ6HAW2M6JmqBe9qfif10lNeOVnXCapQcnmi8JUEBOT6d+kzxUyI8aWUKa4vZWwIVWUGZtOyYbgLb68TJpnVe+i6t2fV2o3eRxFOIJjOAUPLqEGd1CHBjAYwDO8wpsjnBfn3fmYtxacfOYQ/sD5/AG5z41v</latexit>

A1

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1 <latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy 2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9l sJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM1 20q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJv tpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="iYMmqSAVyGiCdkYIPplEyA+LfWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNl JbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDgqWMvw==</latexit>

5
<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

The image of a sphere through A is naturally an ellipse. The geometry of ellipses plays a major
roll in many elements of linear algebra particularly in discussions of quadratic forms, positive
definiteness and convex functions. We will give further discussion of the geometry of ellipses in
later lectures when we have built up the tools to discuss these subjects.

1.4.1 More Drawing: Hyperspheres (Difficulty: 4/10)

Drawing projections of hyperspheres is slightly more than the other shapes we’ve beend draw-
ing. Unlike, hypercubes or simplicies there are no clearly defined edges to draw to give a sense for
the structure of the object. Instead of edges, we draw various great circles (of dimension 1) around
the sphere. A natural choice is the 1D great circles defined by pairs of axes of the sphere shown
here in 3D, 4D, and 5D.

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3
<latexit sha1_base64="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="iYMmqSAVyGiCdkYIPplEyA+LfWc=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV3xdQx68ZiAeUCyhNlJbzJmdnaZmRXCki/w4kERr36SN//GSbIHTSxoKKq66e4KEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3ulsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5Srt3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDgqWMvw==</latexit>

5

<latexit sha1_base64="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>

R3
<latexit sha1_base64="N6lsiMLUHILEUrC0+gGAHfdFxRM=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7AM6Y8mkmTY0kwlJRihDf8ONC0Xc+jPu/Bsz7Sy09UDgcM693JMTSs60cd1vp7Syura+Ud6sbG3v7O5V9w/aOkkVoS2S8ER1Q6wpZ4K2DDOcdqWiOA457YTjm9zvPFGlWSIezETSIMZDwSJGsLGS78fYjMIwu58+nverNbfuzoCWiVeQGhRo9qtf/iAhaUyFIRxr3fNcaYIMK8MIp9OKn2oqMRnjIe1ZKnBMdZDNMk/RiVUGKEqUfcKgmfp7I8Ox1pM4tJN5Rr3o5eJ/Xi810VWQMSFTQwWZH4pSjkyC8gLQgClKDJ9YgoliNisiI6wwMbamii3BW/zyMmmf1b2Lund3XmtcF3WU4QiO4RQ8uIQG3EITWkBAwjO8wpuTOi/Ou/MxHy05xc4h/IHz+QPvIpGe</latexit>

R4
<latexit sha1_base64="QaKQ78MxlRBz80CnUMtipuKSc+k=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiTia1l047KKfUATy2Q6aYdOJmEeQgn9DTcuFHHrz7jzb5y0WWj1wMDhnHu5Z06Ycqa06345paXlldW18nplY3Nre6e6u9dWiZGEtkjCE9kNsaKcCdrSTHPaTSXFcchpJxxf537nkUrFEnGvJykNYjwULGIEayv5foz1KAyzu+nDWb9ac+vuDOgv8QpSgwLNfvXTHyTExFRowrFSPc9NdZBhqRnhdFrxjaIpJmM8pD1LBY6pCrJZ5ik6ssoARYm0T2g0U39uZDhWahKHdjLPqBa9XPzP6xkdXQYZE6nRVJD5ochwpBOUF4AGTFKi+cQSTCSzWREZYYmJtjVVbAne4pf/kvZJ3Tuve7entcZVUUcZDuAQjsGDC2jADTShBQRSeIIXeHWM8+y8Oe/z0ZJT7OzDLzgf3/CmkZ8=</latexit>

R5

For each pair of axes given by the basis vectors Ij, Ij′ ∈ Rn, we obtain the points on the great
circle around those axes by computing the following

Y =
[
Ij Ij′

]
C with C =

[
cos θ1 cos θ2 · · · cos θK
sin θ1 sin θ2 · · · sin θK

]
(4)

where the angles θ1, . . . , θK are sampled in the interval [0, 2π] We illustrate these sampled points
appear for axes I1 and I2 here.

6



<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="+zCvzEKXcvEcjInBc7WW6lDMlQw=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKaHILevEYwTwgWcLsZDYZMju7zvQKIeQnvHhQxKu/482/cZKsEEULGoqqbrq7gkQKg6776eRWVtfWN/Kbha3tnd294v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup75rQeujYjVHY4T7kd0oEQoGEUrtbs45Eh7Xq9YcsvuHGSJVKsVr1IlXqaUIEO9V/zo9mOWRlwhk9SYjucm6E+oRsEknxa6qeEJZSM64B1LFY248Sfze6fkxCp9EsbalkIyV5cnJjQyZhwFtjOiODS/vZn4l9dJMaz4E6GSFLlii0VhKgnGZPY86QvNGcqxJZRpYW8lbEg1ZWgjKtgQvj8l/5PmWdm7KHu356XaVRZHHo7gGE7Bg0uowQ3UoQEMJDzCM7w4986T8+q8LVpzTjZzCD/gvH8BDZWP/g==</latexit>

✓1

<latexit sha1_base64="MjlO58lqwog2oxAwKlEed2PTVc8=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBA8hd0gmtyCXjxGMA9IljA7mU2GzM6uM71CCPkJLx4U8ervePNvnCQrRNGChqKqm+6uIJHCoOt+Oiura+sbm7mt/PbO7t5+4eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsYXc/81gPXRsTqDscJ9yM6UCIUjKKV2l0ccqS9cq9QdEvuHGSJVKsVr1IlXqYUIUO9V/jo9mOWRlwhk9SYjucm6E+oRsEkn+a7qeEJZSM64B1LFY248Sfze6fk1Cp9EsbalkIyV5cnJjQyZhwFtjOiODS/vZn4l9dJMaz4E6GSFLlii0VhKgnGZPY86QvNGcqxJZRpYW8lbEg1ZWgjytsQvj8l/5NmueRdlLzb82LtKosjB8dwAmfgwSXU4Abq0AAGEh7hGV6ce+fJeXXeFq0rTjZzBD/gvH8BDxmP/w==</latexit>

✓2

<latexit sha1_base64="0oaxxQKGvZl1QgEn9ysAcxZDXls=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBA8hV0VTW5BLx4jmAckS5idzCZDZmfXmV4hhPyEFw+KePV3vPk3TpIVomhBQ1HVTXdXkEhh0HU/naXlldW19dxGfnNre2e3sLffMHGqGa+zWMa6FVDDpVC8jgIlbyWa0yiQvBkMr6d+84FrI2J1h6OE+xHtKxEKRtFKrQ4OONLuWbdQdEvuDGSBVCplr1whXqYUIUOtW/jo9GKWRlwhk9SYtucm6I+pRsEkn+Q7qeEJZUPa521LFY248cezeyfk2Co9EsbalkIyUxcnxjQyZhQFtjOiODC/van4l9dOMSz7Y6GSFLli80VhKgnGZPo86QnNGcqRJZRpYW8lbEA1ZWgjytsQvj8l/5PGacm7KHm358XqVRZHDg7hCE7Ag0uowg3UoA4MJDzCM7w4986T8+q8zVuXnGzmAH7Aef8CEJ2QAA==</latexit>

✓3

<latexit sha1_base64="rBgWRRkdXBDLAC1WUGV3km3wqek=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKaHILevEYwTwgWcLsZDYZMju7zvQKIeQnvHhQxKu/482/cZKsEEULGoqqbrq7gkQKg6776eRWVtfWN/Kbha3tnd294v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup75rQeujYjVHY4T7kd0oEQoGEUrtbs45Eh7571iyS27c5AlUq1WvEqVeJlSggz1XvGj249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/M752SE6v0SRhrWwrJXF2emNDImHEU2M6I4tD89mbiX14nxbDiT4RKUuSKLRaFqSQYk9nzpC80ZyjHllCmhb2VsCHVlKGNqGBD+P6U/E+aZ2XvouzdnpdqV1kceTiCYzgFDy6hBjdQhwYwkPAIz/Di3DtPzqvztmjNOdnMIfyA8/4FEiGQAQ==</latexit>

✓4 <latexit sha1_base64="TkPJO0MrBvsmYWTTTTbwt2ijUyE=">AAACJ3icdVDLSgNBEJz17fqKevQyGARPYVdEk4sEvXhUMFHIhjA76SRDZmeXmV4xLPkbL/6KF0FF9OifOHmoUbSgoajqprsrTKQw6HlvztT0zOzc/MKiu7S8srqWW9+omjjVHCo8lrG+CpkBKRRUUKCEq0QDi0IJl2H3ZOBfXoM2IlYX2EugHrG2Ei3BGVqpkTsKQmgLlYURQy1u+m7AY0MD7ACyhk+DgLqBEepbcQNQza/2Ri7vFbwh6AQplYp+sUT9sZInY5w1co9BM+ZpBAq5ZMbUfC/BesY0Ci7Brk8NJIx3WRtqlioWgalnwz/7dMcqTdqKtS2FdKhOTmQsMqYXhbbT3tcxv72B+JdXS7FVrGdCJSmC4qNFrVRSjOkgNNoUGjjKniWMa2FvpbzDNONoo3VtCJ+f0v9Jda/gHxT88/18+XgcxwLZIttkl/jkkJTJKTkjFcLJLbknT+TZuXMenBfnddQ65YxnNskPOO8ftXql3A==</latexit>
cos ✓1
sin ✓1

�<latexit sha1_base64="H0c+0pmXZUpmkLEynCOBcaUnNGQ="></latexit>
|
I1
|

|
I2
|

�

<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="+zCvzEKXcvEcjInBc7WW6lDMlQw=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKaHILevEYwTwgWcLsZDYZMju7zvQKIeQnvHhQxKu/482/cZKsEEULGoqqbrq7gkQKg6776eRWVtfWN/Kbha3tnd294v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup75rQeujYjVHY4T7kd0oEQoGEUrtbs45Eh7Xq9YcsvuHGSJVKsVr1IlXqaUIEO9V/zo9mOWRlwhk9SYjucm6E+oRsEknxa6qeEJZSM64B1LFY248Sfze6fkxCp9EsbalkIyV5cnJjQyZhwFtjOiODS/vZn4l9dJMaz4E6GSFLlii0VhKgnGZPY86QvNGcqxJZRpYW8lbEg1ZWgjKtgQvj8l/5PmWdm7KHu356XaVRZHHo7gGE7Bg0uowQ3UoQEMJDzCM7w4986T8+q8LVpzTjZzCD/gvH8BDZWP/g==</latexit>

✓1

<latexit sha1_base64="MjlO58lqwog2oxAwKlEed2PTVc8=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBA8hd0gmtyCXjxGMA9IljA7mU2GzM6uM71CCPkJLx4U8ervePNvnCQrRNGChqKqm+6uIJHCoOt+Oiura+sbm7mt/PbO7t5+4eCwaeJUM95gsYx1O6CGS6F4AwVK3k40p1EgeSsYXc/81gPXRsTqDscJ9yM6UCIUjKKV2l0ccqS9cq9QdEvuHGSJVKsVr1IlXqYUIUO9V/jo9mOWRlwhk9SYjucm6E+oRsEkn+a7qeEJZSM64B1LFY248Sfze6fk1Cp9EsbalkIyV5cnJjQyZhwFtjOiODS/vZn4l9dJMaz4E6GSFLlii0VhKgnGZPY86QvNGcqxJZRpYW8lbEg1ZWgjytsQvj8l/5NmueRdlLzb82LtKosjB8dwAmfgwSXU4Abq0AAGEh7hGV6ce+fJeXXeFq0rTjZzBD/gvH8BDxmP/w==</latexit>

✓2

<latexit sha1_base64="0oaxxQKGvZl1QgEn9ysAcxZDXls=">AAAB73icdVDLSgNBEOz1GeMr6tHLYBA8hV0VTW5BLx4jmAckS5idzCZDZmfXmV4hhPyEFw+KePV3vPk3TpIVomhBQ1HVTXdXkEhh0HU/naXlldW19dxGfnNre2e3sLffMHGqGa+zWMa6FVDDpVC8jgIlbyWa0yiQvBkMr6d+84FrI2J1h6OE+xHtKxEKRtFKrQ4OONLuWbdQdEvuDGSBVCplr1whXqYUIUOtW/jo9GKWRlwhk9SYtucm6I+pRsEkn+Q7qeEJZUPa521LFY248cezeyfk2Co9EsbalkIyUxcnxjQyZhQFtjOiODC/van4l9dOMSz7Y6GSFLli80VhKgnGZPo86QnNGcqRJZRpYW8lbEA1ZWgjytsQvj8l/5PGacm7KHm358XqVRZHDg7hCE7Ag0uowg3UoA4MJDzCM7w4986T8+q8zVuXnGzmAH7Aef8CEJ2QAA==</latexit>

✓3

<latexit sha1_base64="rBgWRRkdXBDLAC1WUGV3km3wqek=">AAAB73icdVDLSgNBEOyNrxhfUY9eBoPgKeyKaHILevEYwTwgWcLsZDYZMju7zvQKIeQnvHhQxKu/482/cZKsEEULGoqqbrq7gkQKg6776eRWVtfWN/Kbha3tnd294v5B08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwup75rQeujYjVHY4T7kd0oEQoGEUrtbs45Eh7571iyS27c5AlUq1WvEqVeJlSggz1XvGj249ZGnGFTFJjOp6boD+hGgWTfFropoYnlI3ogHcsVTTixp/M752SE6v0SRhrWwrJXF2emNDImHEU2M6I4tD89mbiX14nxbDiT4RKUuSKLRaFqSQYk9nzpC80ZyjHllCmhb2VsCHVlKGNqGBD+P6U/E+aZ2XvouzdnpdqV1kceTiCYzgFDy6hBjdQhwYwkPAIz/Di3DtPzqvztmjNOdnMIfyA8/4FEiGQAQ==</latexit>

✓4

<latexit sha1_base64="GyrFBOoMOpB6brtSAz3EQowHfHI=">AAACJ3icdVDLSgNBEJyN7/UV9ehlMAiewq4ETS4ievGoYKKQDWF20kmGzM4uM71iWPwbL/6KF0FF9OifOHmoUbSgoajqprsrTKQw6HlvTm5qemZ2bn7BXVxaXlnNr63XTJxqDlUey1hfhsyAFAqqKFDCZaKBRaGEi7B3PPAvrkAbEatz7CfQiFhHibbgDK3UzB8EIXSEysKIoRbXN27AY0MD7AKyZokGAXUDI9S34gagWl/tzXzBK3pD0AlSqZT9coX6Y6VAxjht5h+DVszTCBRyyYyp+16CjYxpFFyCXZ8aSBjvsQ7ULVUsAtPIhn/e0G2rtGg71rYU0qE6OZGxyJh+FNpOe1/X/PYG4l9ePcV2uZEJlaQIio8WtVNJMaaD0GhLaOAo+5YwroW9lfIu04yjjda1IXx+Sv8ntd2iv1f0z0qFw6NxHPNkk2yRHeKTfXJITsgpqRJObsk9eSLPzp3z4Lw4r6PWnDOe2SA/4Lx/AL8ipeI=</latexit>
cos ✓4
sin ✓4

�<latexit sha1_base64="H0c+0pmXZUpmkLEynCOBcaUnNGQ="></latexit>
|
I1
|

|
I2
|

�

It still remains to draw the boundary of the sphere. This corresponds to a great circle perpendic-
ular to the projection plane. Computing this circle is actually not trivial and interesting exercise.
Specifically for an nD hypersphere, the boundary in the 2D page is given by the two directions
where a unit vector in nD goes the furthest on the page. For a set of axis directions given by the
columns of Xn ∈ R2×n, we can compute this by taking a singular value decomposition of Xn.
Note the dimensions of each matrix listed below.

Xn = U
[
Σ 0

]
V ⊤ (5)

=

[
|
U1
|

|
U2
|

] [
σ1 0
0 σ2

∣∣∣∣ 0 · · · 0
0 · · · 0

]
−V ⊤

1 −
−V ⊤

2 −
...

−V ⊤
n −

 (6)

= U1σ1V
⊤
1 + U2σ2V

⊤
2 (7)

U ∈ R2×2 orthonormal, Σ ∈ R2×2 diagonal and positive, the zero block matrix 0 ∈ R2×(n−2),
and V ∈ Rn×n orthonormal. The interpretation here is crucial. The two vectors singular vectors
U1, U2 ∈ R2 on the left give the maximum gain directions and thus the axes of the hypersphere
boundary on the 2D page. The corresponding singular vectors V1, V2 ∈ Rn on the right give
the directions in the nD space that generate the appropriate great circle in nD. The other vectors
V3, . . . , Vn are the depth directions of the axes that will not show in the 2D projection. If we simply
want to draw the appropriate circle on the page, we can use the vectors U1, U2. In order to get the
precise boundary of the hypersphere, we need to scale these vectors by σ1, σ2 ∈ R+ respectively.
We illustrate the geometry here for this procedure for drawing a sphere in 3D.

7



<latexit sha1_base64="NDYzpDPf4NReujBVQrH7hehsVpg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzU8Prlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBfJWMuw==</latexit>

1

<latexit sha1_base64="nIUqBHSTIPd3xKKTSocXTsZ0kQE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOlZq1frrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJu1b1Lqte86JSv8njKMIJnMI5eHAFdbiDBrSAAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPfhmMvA==</latexit>

2

<latexit sha1_base64="7q4RdlBuu68GPja9OJVPWhxd188=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVL3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDGz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveVcWrX5art3kcBTiGEzgDD66hCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDf52MvQ==</latexit>

3

<latexit sha1_base64="RwPESReT0fPqm/Mrsm8hn1eCu3A=">AAACBnicdZDNSsNAFIUn/tb6V3UpwmARXIWk1rbLohuXVUxbaGKYTKft0MkkzEyEErpy46u4caGIW5/BnW/jpI2gogcGPs69l7n3BDGjUlnWh7GwuLS8slpYK65vbG5tl3Z22zJKBCYOjlgkugGShFFOHEUVI91YEBQGjHSC8XlW79wSIWnEr9UkJl6IhpwOKEZKW37pwPFt6Eo6DFEGlEM3RGoUBOnV9Kbil8qWWa9ZjeoJtExrJg2nc7BzpwxytfzSu9uPcBISrjBDUvZsK1ZeioSimJFp0U0kiREeoyHpaeQoJNJLZ2dM4ZF2+nAQCf24gjP3+0SKQiknYaA7sx3l71pm/lXrJWrQ8FLK40QRjucfDRIGVQSzTGCfCoIVm2hAWFC9K8QjJBBWOrmiDuHrUvg/tCumXTPty2q5eZbHUQD74BAcAxvUQRNcgBZwAAZ34AE8gWfj3ng0XozXeeuCkc/sgR8y3j4Bv5GYDQ==</latexit>

U1�1 2 R2

<latexit sha1_base64="gW+vOLXrRl1gLRxf6fgzlMZ4Wrc=">AAACBnicdZDNSsNAFIUn/tb6F3UpwmARXIWk1rbLohuXVUxbaGqZTCft0MkkzEyEErpy46u4caGIW5/BnW/jpI2gogcGPs69l7n3+DGjUtn2h7GwuLS8slpYK65vbG5tmzu7LRklAhMXRywSHR9JwignrqKKkU4sCAp9Rtr++Dyrt2+JkDTi12oSk16IhpwGFCOlrb554PbL0JN0GKIMKIdeiNTI99Or6U25b5Zsq1a165UTaFv2TBpO5+DkTgnkavbNd28Q4SQkXGGGpOw6dqx6KRKKYkamRS+RJEZ4jIakq5GjkMheOjtjCo+0M4BBJPTjCs7c7xMpCqWchL7uzHaUv2uZ+Vetm6ig3kspjxNFOJ5/FCQMqghmmcABFQQrNtGAsKB6V4hHSCCsdHJFHcLXpfB/aJUtp2o5l5VS4yyPowD2wSE4Bg6ogQa4AE3gAgzuwAN4As/GvfFovBiv89YFI5/ZAz9kvH0CwsSYDw==</latexit>

U2�2 2 R2

<latexit sha1_base64="EauckX25BzVKr0DKDCTGwnHIIME=">AAAB/XicdVDLSgMxFL3js9ZXfezcBIvgqsyoaLsrunFZxT6gMw6ZNG1DM5khyQh1KP6KGxeKuPU/3Pk3pu0IVfRA4HDOvdyTE8ScKW3bn9bc/MLi0nJuJb+6tr6xWdjabqgokYTWScQj2QqwopwJWtdMc9qKJcVhwGkzGFyM/eYdlYpF4kYPY+qFuCdYlxGsjeQXdhu+g1wmkBti3Q+C9Hp0e+wXinbJngDNkEql7JQryMmUImSo+YUPtxORJKRCE46Vajt2rL0US80Ip6O8mygaYzLAPdo2VOCQKi+dpB+hA6N0UDeS5gmNJursRopDpYZhYCbHGdVvbyz+5bUT3S17KRNxoqkg00PdhCMdoXEVqMMkJZoPDcFEMpMVkT6WmGhTWN6U8P1T9D9pHJWc05JzdVKsnmd15GAP9uEQHDiDKlxCDepA4B4e4RlerAfryXq13qajc1a2swM/YL1/AX/klKM=</latexit>

V1 2 R3

<latexit sha1_base64="a3wA0ZStlYLCaN20dSxxeDyrwBk=">AAAB/XicdVDLSsNAFJ3UV62v+Ni5GSyCq5JU0XZXdOOyin1AE8NkOmmHTiZhZiLUUPwVNy4Ucet/uPNvnLQRquiBgcM593LPHD9mVCrL+jQKC4tLyyvF1dLa+sbmlrm905ZRIjBp4YhFousjSRjlpKWoYqQbC4JCn5GOP7rI/M4dEZJG/EaNY+KGaMBpQDFSWvLMvbZXhQ7l0AmRGvp+ej25PfbMslWxpoBzpF6v2bU6tHOlDHI0PfPD6Uc4CQlXmCEpe7YVKzdFQlHMyKTkJJLECI/QgPQ05Sgk0k2n6SfwUCt9GERCP67gVJ3fSFEo5Tj09WSWUf72MvEvr5eooOamlMeJIhzPDgUJgyqCWRWwTwXBio01QVhQnRXiIRIIK11YSZfw/VP4P2lXK/Zpxb46KTfO8zqKYB8cgCNggzPQAJegCVoAg3vwCJ7Bi/FgPBmvxttstGDkO7vgB4z3L4F5lKQ=</latexit>

V2 2 R3

The procedure is the same for higher dimensions. We note that in 3D only the boundary circle
touches the pairwise circles between axes.

Note that if we want to draw the image of a hypersphere through a matrix, ie A⃝n for A ∈
Rm×n, we follow the same procedure, but instead of taking the SVD of Xn we take it of XnA.
The great circle that generates the boundary of the hypersphere may change as it passes through
the matrix A.
1.5 Norm Balls
We will discuss norms more in a future lecture. Here, we simply given visualizations of several
of the most basic norm-balls passed through matrices. The three most import norm balls are the
1-norm, 2-norm and inf-norm balls. We will denote each of these in nD as denote B1n, B2n, and
B∞n. We can define them here.

B1n =
{
x ∈ Rn

∣∣ ||x||1 ≤ 1
}

(8)

B2n =
{
x ∈ Rn

∣∣ ||x||2 ≤ 1
}

(9)

B∞n =
{
x ∈ Rn

∣∣ ||x||∞ ≤ 1
}

(10)

(Again, sometimes we will suppress the n with dimension implied by context.) Note the that the
surface of the 2-norm ball is simply the unit sphere visualized above. The 1-norm ball and inf-norm
balls are shown below.

[[INSERT FIG]]
Images of the 1-norm and inf-norm balls balls passed through A are shown below.
[[INSERT FIG]]

1.6 Combinations as Images
As noted above, the convex combination is simply the image of a simplex.

8


