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Abstract

This tutorial paper gives basic visualization techniques for vectors and inner products. Two
different techniques for vector visualization are detailed: orthogonal (or spatial) axis represen-
tation and parallel axis representation. Examples and explanation are given in two, three, and
higher dimensions and limitations of each visualization technique are discussed. The geometry
of basic sets of vectors are illustrated and discussed and then two strategies for visualizaing
inner products are given. The first makes use of only the orthogonal representation of vectors
and extends the traditional notion of an inner product as a projection to cases where neither
vector has unit norm. The second makes use of both the parallel and orthogonal representations
and can be easily extended to higher dimensions. 1

1 Introduction

Vector visualization as at the heart of developing spatial intuition for linear algebra and many other
modern topics in modern math and engineering. This paper focuses on techniques for visualizing
vectors and inner products.

Two vector visualizations strategies are discussed: orthogonal (or spatial representation and
parallel representation. In the orthogonal representation strategies, vector coordinate values are
drawn relative a coordinate system taken to be orthogonal (in some n-dimensional space). The
vector is then visualized relative to a 2D projection of that higher dimensional coordinate system.
In the parallel representation, vector coordinate values are drawn along parallel axes.

Basic sets of vectors (unit balls, unit cubes, and simplicies) are discussed along with the problem
of depth in the orthogonal representation. Two techniques for visualizing inner products are then
detailed. The first makes use solely of orthogonal vector representation and extends the intuition
behind orthogonal projection to general inner products (where neither vector is a unit vector). The
second technique combines the parallel and spatial representations to give a very general technique
for visualizing inner products. Variations of this second technique are detailed thoroughly along
with their relationship to matrix multiplication and application in higher dimensional contexts.

2 Vector Visualizations

Finite dimensional vectors are represented as a string of digits, each of which gives a displacement
relative to an axis. Visual representations of vectors show these displacements in various ways. We
will focus on two methods which we will refer to as the orthogonal (or spatial) axis representation
and the parallel axis representation.
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2.1 Spatial (Orthogonal) Axes

The natural (spatial) way to represent the various displacements is along axes that are orthogonal
to each other visualized in 2D and 3D here.
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Figure 1: Vectors in the spatial representation in R2 and R3. Axes are represented by distinct (2D)
directions (in the image). We conceptualize these vectors as orthogonal in the higher dimensional
space even though the image is a 2D projection.

Cubes (or rectangles) can be used to visualize each individual coordinate of the vector. The
length of each cube edge shows the size of each coordinate. Note also that we can visualize building
up a vector one coordinate at a time as walking along edges of the cube from the origin to the tip.
Note there are multiple different paths that all result in reaching the tip corresponding to the fact
that coordinates can be added in any order.
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<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="B5VssqtayuQoKGywBYW5cIdlAOA=">AAAB6nicbZC7SgNBFIbPeo3xFhVsbAaDYBV2LdQyxMYyQXOBJITZydlkyOzsMjMrhiWPYGOhiK2tb+ET2Nn4LE4SEU38YeDj/89hzjl+LLg2rvvhLCwuLa+sZtay6xubW9u5nd2ajhLFsMoiEamGTzUKLrFquBHYiBXS0BdY9wcX47x+g0rzSF6bYYztkPYkDzijxlpXtx2vk8u7BXci8gPeLOSL+5VP/lp6K3dy761uxJIQpWGCat303Ni0U6oMZwJH2VaiMaZsQHvYtChpiLqdTkYdkSPrdEkQKfukIRP3d0dKQ62HoW8rQ2r6ejYbm/9lzcQE5+2UyzgxKNn0oyARxERkvDfpcoXMiKEFyhS3sxLWp4oyY6+TtUeYW3keaicF77TgVbx8sQRTZeAADuEYPDiDIlxCGarAoAd38ACPjnDunSfneVq64Hz37MEfOS9f7f+RRQ==</latexit>x1

<latexit sha1_base64="1JFy1fBa64bFwngrzoWBPd0N93o=">AAAB6nicbZDLSgMxFIbP1Futt6rgxk2wCK7KTBfqstSNyxbtBdqhZNJMG5pJhiQjlqGP4MaFIm7d+hY+gTs3PotpK6KtPwQ+/v8ccs4JYs60cd0PJ7O0vLK6ll3PbWxube/kd/caWiaK0DqRXKpWgDXlTNC6YYbTVqwojgJOm8HwYpI3b6jSTIprM4qpH+G+YCEj2Fjr6rZb6uYLbtGdCv2ANw+F8kHtk71W3qrd/HunJ0kSUWEIx1q3PTc2foqVYYTTca6TaBpjMsR92rYocES1n05HHaNj6/RQKJV9wqCp+7sjxZHWoyiwlRE2Az2fTcz/snZiwnM/ZSJODBVk9lGYcGQkmuyNekxRYvjIAiaK2VkRGWCFibHXydkjLKy8CI1S0TstejWvUK7ATFk4hCM4AQ/OoAyXUIU6EOjDHTzAo8Ode+fJeZ6VZpzvnn34I+flC++DkUY=</latexit>x2

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x

<latexit sha1_base64="bg28E/p3KMnFoijRjih/yVxC7TE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48RzQOSJcxOepMhs7PLzKwYlnyCFw+KePWLvPk3Th6IJhY0FFXddHcFieDauO6Xk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQyux37jAZXmsbw3wwT9iPYkDzmjxkp3j53TTrHklt0JyA/x5kkJZqh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFkqaYTazyanjsiRVbokjJUtachE/T2R0UjrYRTYzoiavp73xuJ/Xis14aWfcZmkBiWbLgpTQUxMxn+TLlfIjBhaQpni9lbC+lRRZmw6BRvCwsuLpH5S9s7L3u1ZqXI1iyMPB3AIx+DBBVTgBqpQAwY9eIIXeHWE8+y8Oe/T1pwzm9mHP3A+vgESHo2p</latexit>x3

<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="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>
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<latexit sha1_base64="B5VssqtayuQoKGywBYW5cIdlAOA=">AAAB6nicbZC7SgNBFIbPeo3xFhVsbAaDYBV2LdQyxMYyQXOBJITZydlkyOzsMjMrhiWPYGOhiK2tb+ET2Nn4LE4SEU38YeDj/89hzjl+LLg2rvvhLCwuLa+sZtay6xubW9u5nd2ajhLFsMoiEamGTzUKLrFquBHYiBXS0BdY9wcX47x+g0rzSF6bYYztkPYkDzijxlpXtx2vk8u7BXci8gPeLOSL+5VP/lp6K3dy761uxJIQpWGCat303Ni0U6oMZwJH2VaiMaZsQHvYtChpiLqdTkYdkSPrdEkQKfukIRP3d0dKQ62HoW8rQ2r6ejYbm/9lzcQE5+2UyzgxKNn0oyARxERkvDfpcoXMiKEFyhS3sxLWp4oyY6+TtUeYW3keaicF77TgVbx8sQRTZeAADuEYPDiDIlxCGarAoAd38ACPjnDunSfneVq64Hz37MEfOS9f7f+RRQ==</latexit>x1

<latexit sha1_base64="1JFy1fBa64bFwngrzoWBPd0N93o=">AAAB6nicbZDLSgMxFIbP1Futt6rgxk2wCK7KTBfqstSNyxbtBdqhZNJMG5pJhiQjlqGP4MaFIm7d+hY+gTs3PotpK6KtPwQ+/v8ccs4JYs60cd0PJ7O0vLK6ll3PbWxube/kd/caWiaK0DqRXKpWgDXlTNC6YYbTVqwojgJOm8HwYpI3b6jSTIprM4qpH+G+YCEj2Fjr6rZb6uYLbtGdCv2ANw+F8kHtk71W3qrd/HunJ0kSUWEIx1q3PTc2foqVYYTTca6TaBpjMsR92rYocES1n05HHaNj6/RQKJV9wqCp+7sjxZHWoyiwlRE2Az2fTcz/snZiwnM/ZSJODBVk9lGYcGQkmuyNekxRYvjIAiaK2VkRGWCFibHXydkjLKy8CI1S0TstejWvUK7ATFk4hCM4AQ/OoAyXUIU6EOjDHTzAo8Ode+fJeZ6VZpzvnn34I+flC++DkUY=</latexit>x2

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x

<latexit sha1_base64="bg28E/p3KMnFoijRjih/yVxC7TE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48RzQOSJcxOepMhs7PLzKwYlnyCFw+KePWLvPk3Th6IJhY0FFXddHcFieDauO6Xk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQyux37jAZXmsbw3wwT9iPYkDzmjxkp3j53TTrHklt0JyA/x5kkJZqh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFkqaYTazyanjsiRVbokjJUtachE/T2R0UjrYRTYzoiavp73xuJ/Xis14aWfcZmkBiWbLgpTQUxMxn+TLlfIjBhaQpni9lbC+lRRZmw6BRvCwsuLpH5S9s7L3u1ZqXI1iyMPB3AIx+DBBVTgBqpQAwY9eIIXeHWE8+y8Oe/T1pwzm9mHP3A+vgESHo2p</latexit>x3

<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

Figure 2: Paths along edges of the hypercube (in the orthogonal representation define different ways
the individual coordinates can be added to reach the full vector.

Our brains are highly adapted for visualizing vectors orthogonally in two and three dimensions.
If we wish to use the orthogonal representation for vectors in dimensions higher than three, the best
we can do is to draw a 2D projection of the higher dimensional vectors. One projection method
can be achieved by simply drawing a direction (in 2D) for each axis and then simply showing
displacements along these axes. This process is illustrated here for a vector in R4.
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<latexit sha1_base64="B5VssqtayuQoKGywBYW5cIdlAOA=">AAAB6nicbZC7SgNBFIbPeo3xFhVsbAaDYBV2LdQyxMYyQXOBJITZydlkyOzsMjMrhiWPYGOhiK2tb+ET2Nn4LE4SEU38YeDj/89hzjl+LLg2rvvhLCwuLa+sZtay6xubW9u5nd2ajhLFsMoiEamGTzUKLrFquBHYiBXS0BdY9wcX47x+g0rzSF6bYYztkPYkDzijxlpXtx2vk8u7BXci8gPeLOSL+5VP/lp6K3dy761uxJIQpWGCat303Ni0U6oMZwJH2VaiMaZsQHvYtChpiLqdTkYdkSPrdEkQKfukIRP3d0dKQ62HoW8rQ2r6ejYbm/9lzcQE5+2UyzgxKNn0oyARxERkvDfpcoXMiKEFyhS3sxLWp4oyY6+TtUeYW3keaicF77TgVbx8sQRTZeAADuEYPDiDIlxCGarAoAd38ACPjnDunSfneVq64Hz37MEfOS9f7f+RRQ==</latexit>x1

<latexit sha1_base64="1JFy1fBa64bFwngrzoWBPd0N93o=">AAAB6nicbZDLSgMxFIbP1Futt6rgxk2wCK7KTBfqstSNyxbtBdqhZNJMG5pJhiQjlqGP4MaFIm7d+hY+gTs3PotpK6KtPwQ+/v8ccs4JYs60cd0PJ7O0vLK6ll3PbWxube/kd/caWiaK0DqRXKpWgDXlTNC6YYbTVqwojgJOm8HwYpI3b6jSTIprM4qpH+G+YCEj2Fjr6rZb6uYLbtGdCv2ANw+F8kHtk71W3qrd/HunJ0kSUWEIx1q3PTc2foqVYYTTca6TaBpjMsR92rYocES1n05HHaNj6/RQKJV9wqCp+7sjxZHWoyiwlRE2Az2fTcz/snZiwnM/ZSJODBVk9lGYcGQkmuyNekxRYvjIAiaK2VkRGWCFibHXydkjLKy8CI1S0TstejWvUK7ATFk4hCM4AQ/OoAyXUIU6EOjDHTzAo8Ode+fJeZ6VZpzvnn34I+flC++DkUY=</latexit>x2

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x

<latexit sha1_base64="bg28E/p3KMnFoijRjih/yVxC7TE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48RzQOSJcxOepMhs7PLzKwYlnyCFw+KePWLvPk3Th6IJhY0FFXddHcFieDauO6Xk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQyux37jAZXmsbw3wwT9iPYkDzmjxkp3j53TTrHklt0JyA/x5kkJZqh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFkqaYTazyanjsiRVbokjJUtachE/T2R0UjrYRTYzoiavp73xuJ/Xis14aWfcZmkBiWbLgpTQUxMxn+TLlfIjBhaQpni9lbC+lRRZmw6BRvCwsuLpH5S9s7L3u1ZqXI1iyMPB3AIx+DBBVTgBqpQAwY9eIIXeHWE8+y8Oe/T1pwzm9mHP3A+vgESHo2p</latexit>x3

<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="3htLv+2p5BYFi1ySS/BqVDFzSuY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpHFW9s7L3m2lVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xOijao=</latexit>x4

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

4

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

R4

Figure 3: Orthogonal representation in R4.

Since there is only room for two orthogonal axes in 2D, we must imagine that the axes we draw
are actually orthogonal

Remark 1. The following exercise is useful for visualizing hypercubes in higher dimension. A 1D
cube is a basic line segment along the interval [0, 1]. We can obtain a 2D cube, a square, by sweeping
that interval along a 2nd axis. Sweeping the square along a 3rd axis produces a 3D cube.

<latexit sha1_base64="U+LcJ1FrtRi7p4ExOMxNFa2kff0=">AAAB8HicbVC7SgNBFJ2NrxhfUcHGZjAIVmE3hVqG2FgmYB6SLGF2cjcZMjO7zswKYclX2FgoYiv4F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJrKyurW9kN3Nb2zu7e/n9g4aOEkWhTiMeqVZANHAmoW6Y4dCKFRARcGgGw6uJ37wHpVkkb8woBl+QvmQho8RY6baj7xKioFvq5gtu0Z0CLxNvTgrlo9o3e698VLv5z04vookAaSgnWrc9NzZ+SpRhlMM410k0xIQOSR/alkoiQPvp9OAxPrVKD4eRsiUNnqq/J1IitB6JwHYKYgZ60ZuI/3ntxISXfspknBiQdLYoTDg2EZ58j3tMATV8ZAmhitlbMR0QRaixGeVsCN7iy8ukUSp650WvZtOooBmy6BidoDPkoQtURteoiuqIIoEe0BN6dpTz6Lw4r7PWjDOfOUR/4Lz9AJKak/U=</latexit>⇤2
<latexit sha1_base64="1KbOTIk6zWZGumoD5PuGRugV8o4=">AAAB8HicbVDLSgNBEJyNrxhfUcGLl8EgeAq7CuoxxIvHBMxDkiXMTnqTITOz68ysEJZ8hRcPingV/Au/wJsXv8XJ46CJBQ1FVTfdXUHMmTau++VklpZXVtey67mNza3tnfzuXl1HiaJQoxGPVDMgGjiTUDPMcGjGCogIODSCwdXYb9yD0iySN2YYgy9IT7KQUWKsdNvWdwlR0Dnr5Atu0Z0ALxJvRgqlg+o3ey9/VDr5z3Y3ookAaSgnWrc8NzZ+SpRhlMMo1040xIQOSA9alkoiQPvp5OARPrZKF4eRsiUNnqi/J1IitB6KwHYKYvp63huL/3mtxISXfspknBiQdLooTDg2ER5/j7tMATV8aAmhitlbMe0TRaixGeVsCN78y4ukflr0zote1aZRRlNk0SE6QifIQxeohK5RBdUQRQI9oCf07Cjn0XlxXqetGWc2s4/+wHn7AZQek/Y=</latexit>⇤3

<latexit sha1_base64="US7sSEXZRPq3nnASlxEd7HPGkCc=">AAAB8HicbVDLSgNBEJyNrxhfUcGLl8EgeAq7IuoxxIvHBMxDkiXMTnqTITOz68ysEJZ8hRcPingV/Au/wJsXv8XJ46CJBQ1FVTfdXUHMmTau++VklpZXVtey67mNza3tnfzuXl1HiaJQoxGPVDMgGjiTUDPMcGjGCogIODSCwdXYb9yD0iySN2YYgy9IT7KQUWKsdNvWdwlR0Dnr5Atu0Z0ALxJvRgqlg+o3ey9/VDr5z3Y3ookAaSgnWrc8NzZ+SpRhlMMo1040xIQOSA9alkoiQPvp5OARPrZKF4eRsiUNnqi/J1IitB6KwHYKYvp63huL/3mtxISXfspknBiQdLooTDg2ER5/j7tMATV8aAmhitlbMe0TRaixGeVsCN78y4ukflr0zote1aZRRlNk0SE6QifIQxeohK5RBdUQRQI9oCf07Cjn0XlxXqetGWc2s4/+wHn7AZWik/c=</latexit>⇤4

<latexit sha1_base64="QjnAosvT9qoW6pHbZv3JmEVFyek=">AAAB8HicbVDJSgNBEO2JW4xbVPDipTEInsKM4HIM8eIxAbNIMoSeTk3SpLtn7O4RwpCv8OJBEa+Cf+EXePPit9hZDpr4oODxXhVV9YKYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkWhRiMeqWZANHAmoWaY4dCMFRARcGgEg6ux37gHpVkkb8wwBl+QnmQho8RY6bat7xKioHPWyRfcojsBXiTejBRKB9Vv9l7+qHTyn+1uRBMB0lBOtG55bmz8lCjDKIdRrp1oiAkdkB60LJVEgPbTycEjfGyVLg4jZUsaPFF/T6REaD0Uge0UxPT1vDcW//NaiQkv/ZTJODEg6XRRmHBsIjz+HneZAmr40BJCFbO3YtonilBjM8rZELz5lxdJ/bTonRe9qk2jjKbIokN0hE6Qhy5QCV2jCqohigR6QE/o2VHOo/PivE5bM85sZh/9gfP2A5cmk/g=</latexit>⇤5

<latexit sha1_base64="E0iJy1LUYch3zXT7iEZ9/RElmcI=">AAAB8HicbVDLSgNBEOz1GeMrKnjxMhgET2HXg3oM8eIxAfOQZAmzk95kyMzuOjMrhJCv8OJBEa+Cf+EXePPitzh5HDSxoKGo6qa7K0gE18Z1v5yl5ZXVtfXMRnZza3tnN7e3X9NxqhhWWSxi1QioRsEjrBpuBDYShVQGAutB/2rs1+9RaR5HN2aQoC9pN+IhZ9RY6bal71KqsO21c3m34E5AFok3I/niYeWbv5c+yu3cZ6sTs1RiZJigWjc9NzH+kCrDmcBRtpVqTCjr0y42LY2oRO0PJwePyIlVOiSMla3IkIn6e2JIpdYDGdhOSU1Pz3tj8T+vmZrw0h/yKEkNRmy6KEwFMTEZf086XCEzYmAJZYrbWwnrUUWZsRllbQje/MuLpHZW8M4LXsWmUYIpMnAEx3AKHlxAEa6hDFVgIOEBnuDZUc6j8+K8TluXnNnMAfyB8/YDkRaT9A==</latexit>⇤1

<latexit sha1_base64="yzF1ii3mn7eqXC3onj92SHjY8fY=">AAAB8XicbVBNS8NAEJ3Urxq/oh69LBbBU0k8qBex6MVjFfuBbSib7aZdutmE3Y1QQv+FFw+K6NEf4t2L+G/ctD1o64OBx3szzJsJEs6Udt1vq7CwuLS8Uly119Y3Nrec7Z26ilNJaI3EPJbNACvKmaA1zTSnzURSHAWcNoLBZe437qlULBa3ephQP8I9wUJGsDbSXTvCuh8E2c2o45TcsjsGmifelJTOP+yz5O3Lrnacz3Y3JmlEhSYcK9Xy3ET7GZaaEU5HdjtVNMFkgHu0ZajAEVV+Nk48QgdG6aIwlqaERmP190SGI6WGUWA684Rq1svF/7xWqsNTP2MiSTUVZLIoTDnSMcrPR10mKdF8aAgmkpmsiPSxxESbJ9nmCd7syfOkflT2jsvetVuqXMAERdiDfTgED06gAldQhRoQEPAAT/BsKevRerFeJ60FazqzC39gvf8AHu2UNQ==</latexit>

R
<latexit sha1_base64="9zakL/kbKZ85dNx77E9AK7t5ka8=">AAAB83icbVC7TsMwFL3hWcKrwMhiUSExVUkHYEFUsDAWRB9SEyrHdVqrTmLZDlIV9TdYGEDAynewsyD+BqftAC1HsnR0zr26xycQnCntON/WwuLS8spqYc1e39jc2i7u7DZUkkpC6yThiWwFWFHOYlrXTHPaEpLiKOC0GQwuc795T6ViSXyrh4L6Ee7FLGQEayN5XoR1Pwiym9FdpVMsOWVnDDRP3CkpnX/YZ+L1y651ip9eNyFpRGNNOFaq7TpC+xmWmhFOR7aXKiowGeAebRsa44gqPxtnHqFDo3RRmEjzYo3G6u+NDEdKDaPATOYZ1ayXi/957VSHp37GYpFqGpPJoTDlSCcoLwB1maRE86EhmEhmsiLSxxITbWqyTQnu7JfnSaNSdo/L7rVTql7ABAXYhwM4AhdOoApXUIM6EBDwAE/wbKXWo/VivU1GF6zpzh78gfX+A0uwlNk=</latexit>

R2
<latexit sha1_base64="uBZ9zz//D4oMYyyUaeR3dKlsCdM=">AAAB83icbVDLSsNAFL3xWeOr6tLNYBFclURB3YhFNy6r2Ac0sUymk3boZBJmJkIJ/Q03LhR163e4dyP+jZO2C209MHA4517umRMknCntON/W3PzC4tJyYcVeXVvf2CxubddVnEpCayTmsWwGWFHOBK1ppjltJpLiKOC0EfQvc79xT6VisbjVg4T6Ee4KFjKCtZE8L8K6FwTZzfDuqF0sOWVnBDRL3AkpnX/YZ8nrl11tFz+9TkzSiApNOFaq5TqJ9jMsNSOcDm0vVTTBpI+7tGWowBFVfjbKPET7RumgMJbmCY1G6u+NDEdKDaLATOYZ1bSXi/95rVSHp37GRJJqKsj4UJhypGOUF4A6TFKi+cAQTCQzWRHpYYmJNjXZpgR3+suzpH5Ydo/L7rVTqlzAGAXYhT04ABdOoAJXUIUaEEjgAZ7g2UqtR+vFehuPzlmTnR34A+v9B000lNo=</latexit>

R3

<latexit sha1_base64="scwOdA3Zw9ouEcI0/2OajO759vs=">AAAB83icbVDLSsNAFL3xWeOr6tLNYBFclURE3YhFNy6r2Ac0sUymk3boZBJmJkIJ/Q03LhR163e4dyP+jZO2C209MHA4517umRMknCntON/W3PzC4tJyYcVeXVvf2CxubddVnEpCayTmsWwGWFHOBK1ppjltJpLiKOC0EfQvc79xT6VisbjVg4T6Ee4KFjKCtZE8L8K6FwTZzfDuqF0sOWVnBDRL3AkpnX/YZ8nrl11tFz+9TkzSiApNOFaq5TqJ9jMsNSOcDm0vVTTBpI+7tGWowBFVfjbKPET7RumgMJbmCY1G6u+NDEdKDaLATOYZ1bSXi/95rVSHp37GRJJqKsj4UJhypGOUF4A6TFKi+cAQTCQzWRHpYYmJNjXZpgR3+suzpH5Ydo/L7rVTqlzAGAXYhT04ABdOoAJXUIUaEEjgAZ7g2UqtR+vFehuPzlmTnR34A+v9B064lNs=</latexit>

R4
<latexit sha1_base64="qV9OxX5dVoHb0gwKI4Rxp1GV6Lc=">AAAB83icbVDLSsNAFL3xWeOr6tLNYBFclUTwsRGLblxWsQ9oYplMJ+3QySTMTIQS+htuXCjq1u9w70b8GydtF9p6YOBwzr3cMydIOFPacb6tufmFxaXlwoq9ura+sVnc2q6rOJWE1kjMY9kMsKKcCVrTTHPaTCTFUcBpI+hf5n7jnkrFYnGrBwn1I9wVLGQEayN5XoR1Lwiym+HdUbtYcsrOCGiWuBNSOv+wz5LXL7vaLn56nZikERWacKxUy3US7WdYakY4HdpeqmiCSR93actQgSOq/GyUeYj2jdJBYSzNExqN1N8bGY6UGkSBmcwzqmkvF//zWqkOT/2MiSTVVJDxoTDlSMcoLwB1mKRE84EhmEhmsiLSwxITbWqyTQnu9JdnSf2w7B6X3WunVLmAMQqwC3twAC6cQAWuoAo1IJDAAzzBs5Vaj9aL9TYenbMmOzvwB9b7D1A8lNw=</latexit>

R5

<latexit sha1_base64="ONu9Lexha9a4rILlQKr2lJDW82s=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdC7URgzaWCZgLJEuYnZxNxszOLjOzQljyBDYWitjqw9jbiG/j5FJo4g8DH/9/DnPOCRLOlHbdbyu3tLyyupZftzc2t7Z3Crt7dRWnkmKNxjyWzYAo5ExgTTPNsZlIJFHAsREMrsd54x6lYrG41cME/Yj0BAsZJdpYVa9TKLoldyJnEbwZFC8/7Ivk/cuudAqf7W5M0wiFppwo1fLcRPsZkZpRjiO7nSpMCB2QHrYMChKh8rPJoCPnyDhdJ4yleUI7E/d3R0YipYZRYCojovtqPhub/2WtVIfnfsZEkmoUdPpRmHJHx854a6fLJFLNhwYIlczM6tA+kYRqcxvbHMGbX3kR6icl77TkVd1i+QqmysMBHMIxeHAGZbiBCtSAAsIDPMGzdWc9Wi/W67Q0Z8169uGPrLcf3ByP+A==</latexit>

1

<latexit sha1_base64="egsEGHn8pG4TRtRYrMWG+OfhGeM=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdFGojBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYtXK3UHRL7lTOX/DmULx4t8+Tt0+72i18dHoxTSMUmnKiVNtzE+1nRGpGOY7tTqowIXRI+tg2KEiEys+mg46dI+P0nDCW5gntTN2fHRmJlBpFgamMiB6oxWxi/pe1Ux2e+RkTSapR0NlHYcodHTuTrZ0ek0g1HxkgVDIzq0MHRBKqzW1scwRvceW/0CiXvJOSV3OLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Ad2gj/k=</latexit>

2

<latexit sha1_base64="a4W7yNzRlRce5daNZcPMvQzKyC0=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdBbURgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB1Thv3KFUPI5u9DBBL6S9iAecUW2s6nGnUHRKzkRkHtwfKF682+fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ7OvIxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1Jyq06xfAlT5WEP9uEQXDiFMlxDBWrAAOEeHuHJurUerGfrZVqas356duGPrNdv3ySP+g==</latexit>

3

<latexit sha1_base64="osbYlZsS17A2WA89HBshdSnIlGQ=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdEbURgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB1Thv3KFUPI5u9DBBL6S9iAecUW2s6nGnUHRKzkRkHtwfKF682+fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ7OvIxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1Jyq06xfAlT5WEP9uEQXDiFMlxDBWrAAOEeHuHJurUerGfrZVqas356duGPrNdv4KiP+w==</latexit>

4

<latexit sha1_base64="nuH3Lg0KDQx7WL4XI49cokyIBmY=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZweUiBr14TMAskAyhp1OTtOlZ6O4RwpAn8OJBEa/6MN69iG9jJ/GgiT80fPx/FV1VfiK40o7zZeUWFpeWV/Kr9tr6xuZWYXunruJUMqyxWMSy6VOFgkdY01wLbCYSaegLbPiDq3HeuEOpeBzd6GGCXkh7EQ84o9pY1eNOoeiUnInIPLg/ULx4t8+Tt0+70il8tLsxS0OMNBNUqZbrJNrLqNScCRzZ7VRhQtmA9rBlMKIhKi+bDDoiB8bpkiCW5kWaTNzfHRkNlRqGvqkMqe6r2Wxs/pe1Uh2ceRmPklRjxKYfBakgOibjrUmXS2RaDA1QJrmZlbA+lZRpcxvbHMGdXXke6kcl96TkVp1i+RKmysMe7MMhuHAKZbiGCtSAAcI9PMKTdWs9WM/Wy7Q0Z/307MIfWa/f4iyP/A==</latexit>

5

<latexit sha1_base64="ONu9Lexha9a4rILlQKr2lJDW82s=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdC7URgzaWCZgLJEuYnZxNxszOLjOzQljyBDYWitjqw9jbiG/j5FJo4g8DH/9/DnPOCRLOlHbdbyu3tLyyupZftzc2t7Z3Crt7dRWnkmKNxjyWzYAo5ExgTTPNsZlIJFHAsREMrsd54x6lYrG41cME/Yj0BAsZJdpYVa9TKLoldyJnEbwZFC8/7Ivk/cuudAqf7W5M0wiFppwo1fLcRPsZkZpRjiO7nSpMCB2QHrYMChKh8rPJoCPnyDhdJ4yleUI7E/d3R0YipYZRYCojovtqPhub/2WtVIfnfsZEkmoUdPpRmHJHx854a6fLJFLNhwYIlczM6tA+kYRqcxvbHMGbX3kR6icl77TkVd1i+QqmysMBHMIxeHAGZbiBCtSAAsIDPMGzdWc9Wi/W67Q0Z8169uGPrLcf3ByP+A==</latexit>

1

<latexit sha1_base64="ONu9Lexha9a4rILlQKr2lJDW82s=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdC7URgzaWCZgLJEuYnZxNxszOLjOzQljyBDYWitjqw9jbiG/j5FJo4g8DH/9/DnPOCRLOlHbdbyu3tLyyupZftzc2t7Z3Crt7dRWnkmKNxjyWzYAo5ExgTTPNsZlIJFHAsREMrsd54x6lYrG41cME/Yj0BAsZJdpYVa9TKLoldyJnEbwZFC8/7Ivk/cuudAqf7W5M0wiFppwo1fLcRPsZkZpRjiO7nSpMCB2QHrYMChKh8rPJoCPnyDhdJ4yleUI7E/d3R0YipYZRYCojovtqPhub/2WtVIfnfsZEkmoUdPpRmHJHx854a6fLJFLNhwYIlczM6tA+kYRqcxvbHMGbX3kR6icl77TkVd1i+QqmysMBHMIxeHAGZbiBCtSAAsIDPMGzdWc9Wi/W67Q0Z8169uGPrLcf3ByP+A==</latexit>

1

<latexit sha1_base64="egsEGHn8pG4TRtRYrMWG+OfhGeM=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdFGojBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYtXK3UHRL7lTOX/DmULx4t8+Tt0+72i18dHoxTSMUmnKiVNtzE+1nRGpGOY7tTqowIXRI+tg2KEiEys+mg46dI+P0nDCW5gntTN2fHRmJlBpFgamMiB6oxWxi/pe1Ux2e+RkTSapR0NlHYcodHTuTrZ0ek0g1HxkgVDIzq0MHRBKqzW1scwRvceW/0CiXvJOSV3OLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Ad2gj/k=</latexit>

2

<latexit sha1_base64="a4W7yNzRlRce5daNZcPMvQzKyC0=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdBbURgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB1Thv3KFUPI5u9DBBL6S9iAecUW2s6nGnUHRKzkRkHtwfKF682+fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ7OvIxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1Jyq06xfAlT5WEP9uEQXDiFMlxDBWrAAOEeHuHJurUerGfrZVqas356duGPrNdv3ySP+g==</latexit>

3

<latexit sha1_base64="ONu9Lexha9a4rILlQKr2lJDW82s=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdC7URgzaWCZgLJEuYnZxNxszOLjOzQljyBDYWitjqw9jbiG/j5FJo4g8DH/9/DnPOCRLOlHbdbyu3tLyyupZftzc2t7Z3Crt7dRWnkmKNxjyWzYAo5ExgTTPNsZlIJFHAsREMrsd54x6lYrG41cME/Yj0BAsZJdpYVa9TKLoldyJnEbwZFC8/7Ivk/cuudAqf7W5M0wiFppwo1fLcRPsZkZpRjiO7nSpMCB2QHrYMChKh8rPJoCPnyDhdJ4yleUI7E/d3R0YipYZRYCojovtqPhub/2WtVIfnfsZEkmoUdPpRmHJHx854a6fLJFLNhwYIlczM6tA+kYRqcxvbHMGbX3kR6icl77TkVd1i+QqmysMBHMIxeHAGZbiBCtSAAsIDPMGzdWc9Wi/W67Q0Z8169uGPrLcf3ByP+A==</latexit>

1

<latexit sha1_base64="egsEGHn8pG4TRtRYrMWG+OfhGeM=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdFGojBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYtXK3UHRL7lTOX/DmULx4t8+Tt0+72i18dHoxTSMUmnKiVNtzE+1nRGpGOY7tTqowIXRI+tg2KEiEys+mg46dI+P0nDCW5gntTN2fHRmJlBpFgamMiB6oxWxi/pe1Ux2e+RkTSapR0NlHYcodHTuTrZ0ek0g1HxkgVDIzq0MHRBKqzW1scwRvceW/0CiXvJOSV3OLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Ad2gj/k=</latexit>

2

<latexit sha1_base64="osbYlZsS17A2WA89HBshdSnIlGQ=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdEbURgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB1Thv3KFUPI5u9DBBL6S9iAecUW2s6nGnUHRKzkRkHtwfKF682+fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ7OvIxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1Jyq06xfAlT5WEP9uEQXDiFMlxDBWrAAOEeHuHJurUerGfrZVqas356duGPrNdv4KiP+w==</latexit>

4

<latexit sha1_base64="a4W7yNzRlRce5daNZcPMvQzKyC0=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdBbURgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB1Thv3KFUPI5u9DBBL6S9iAecUW2s6nGnUHRKzkRkHtwfKF682+fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ7OvIxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1Jyq06xfAlT5WEP9uEQXDiFMlxDBWrAAOEeHuHJurUerGfrZVqas356duGPrNdv3ySP+g==</latexit>

3

<latexit sha1_base64="ONu9Lexha9a4rILlQKr2lJDW82s=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdC7URgzaWCZgLJEuYnZxNxszOLjOzQljyBDYWitjqw9jbiG/j5FJo4g8DH/9/DnPOCRLOlHbdbyu3tLyyupZftzc2t7Z3Crt7dRWnkmKNxjyWzYAo5ExgTTPNsZlIJFHAsREMrsd54x6lYrG41cME/Yj0BAsZJdpYVa9TKLoldyJnEbwZFC8/7Ivk/cuudAqf7W5M0wiFppwo1fLcRPsZkZpRjiO7nSpMCB2QHrYMChKh8rPJoCPnyDhdJ4yleUI7E/d3R0YipYZRYCojovtqPhub/2WtVIfnfsZEkmoUdPpRmHJHx854a6fLJFLNhwYIlczM6tA+kYRqcxvbHMGbX3kR6icl77TkVd1i+QqmysMBHMIxeHAGZbiBCtSAAsIDPMGzdWc9Wi/W67Q0Z8169uGPrLcf3ByP+A==</latexit>

1

<latexit sha1_base64="egsEGHn8pG4TRtRYrMWG+OfhGeM=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdFGojBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYtXK3UHRL7lTOX/DmULx4t8+Tt0+72i18dHoxTSMUmnKiVNtzE+1nRGpGOY7tTqowIXRI+tg2KEiEys+mg46dI+P0nDCW5gntTN2fHRmJlBpFgamMiB6oxWxi/pe1Ux2e+RkTSapR0NlHYcodHTuTrZ0ek0g1HxkgVDIzq0MHRBKqzW1scwRvceW/0CiXvJOSV3OLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Ad2gj/k=</latexit>

2
Figure 4: (Left) A segment is a 1D hypercube. (Center) Sweeping the segment along the second
axis gives a square (a 2D hypercube). (Left) Sweeping the square along the third axis gives a cube
(a 3D hypercube).

Higher dimensional cubes can be produced by continuing this process. A 3D cube swept along a
4th axis gives a 4D-hypercube; a 4D-hypercube swept along a 5th axis produces a 5D-hypercube; etc.

3



<latexit sha1_base64="U+LcJ1FrtRi7p4ExOMxNFa2kff0=">AAAB8HicbVC7SgNBFJ2NrxhfUcHGZjAIVmE3hVqG2FgmYB6SLGF2cjcZMjO7zswKYclX2FgoYiv4F36BnY3f4uRRaOKBC4dz7uXee4KYM21c98vJrKyurW9kN3Nb2zu7e/n9g4aOEkWhTiMeqVZANHAmoW6Y4dCKFRARcGgGw6uJ37wHpVkkb8woBl+QvmQho8RY6baj7xKioFvq5gtu0Z0CLxNvTgrlo9o3e698VLv5z04vookAaSgnWrc9NzZ+SpRhlMM410k0xIQOSR/alkoiQPvp9OAxPrVKD4eRsiUNnqq/J1IitB6JwHYKYgZ60ZuI/3ntxISXfspknBiQdLYoTDg2EZ58j3tMATV8ZAmhitlbMR0QRaixGeVsCN7iy8ukUSp650WvZtOooBmy6BidoDPkoQtURteoiuqIIoEe0BN6dpTz6Lw4r7PWjDOfOUR/4Lz9AJKak/U=</latexit>⇤2
<latexit sha1_base64="1KbOTIk6zWZGumoD5PuGRugV8o4=">AAAB8HicbVDLSgNBEJyNrxhfUcGLl8EgeAq7CuoxxIvHBMxDkiXMTnqTITOz68ysEJZ8hRcPingV/Au/wJsXv8XJ46CJBQ1FVTfdXUHMmTau++VklpZXVtey67mNza3tnfzuXl1HiaJQoxGPVDMgGjiTUDPMcGjGCogIODSCwdXYb9yD0iySN2YYgy9IT7KQUWKsdNvWdwlR0Dnr5Atu0Z0ALxJvRgqlg+o3ey9/VDr5z3Y3ookAaSgnWrc8NzZ+SpRhlMMo1040xIQOSA9alkoiQPvp5OARPrZKF4eRsiUNnqi/J1IitB6KwHYKYvp63huL/3mtxISXfspknBiQdLooTDg2ER5/j7tMATV8aAmhitlbMe0TRaixGeVsCN78y4ukflr0zote1aZRRlNk0SE6QifIQxeohK5RBdUQRQI9oCf07Cjn0XlxXqetGWc2s4/+wHn7AZQek/Y=</latexit>⇤3

<latexit sha1_base64="US7sSEXZRPq3nnASlxEd7HPGkCc=">AAAB8HicbVDLSgNBEJyNrxhfUcGLl8EgeAq7IuoxxIvHBMxDkiXMTnqTITOz68ysEJZ8hRcPingV/Au/wJsXv8XJ46CJBQ1FVTfdXUHMmTau++VklpZXVtey67mNza3tnfzuXl1HiaJQoxGPVDMgGjiTUDPMcGjGCogIODSCwdXYb9yD0iySN2YYgy9IT7KQUWKsdNvWdwlR0Dnr5Atu0Z0ALxJvRgqlg+o3ey9/VDr5z3Y3ookAaSgnWrc8NzZ+SpRhlMMo1040xIQOSA9alkoiQPvp5OARPrZKF4eRsiUNnqi/J1IitB6KwHYKYvp63huL/3mtxISXfspknBiQdLooTDg2ER5/j7tMATV8aAmhitlbMe0TRaixGeVsCN78y4ukflr0zote1aZRRlNk0SE6QifIQxeohK5RBdUQRQI9oCf07Cjn0XlxXqetGWc2s4/+wHn7AZWik/c=</latexit>⇤4

<latexit sha1_base64="QjnAosvT9qoW6pHbZv3JmEVFyek=">AAAB8HicbVDJSgNBEO2JW4xbVPDipTEInsKM4HIM8eIxAbNIMoSeTk3SpLtn7O4RwpCv8OJBEa+Cf+EXePPit9hZDpr4oODxXhVV9YKYM21c98vJLC2vrK5l13Mbm1vbO/ndvbqOEkWhRiMeqWZANHAmoWaY4dCMFRARcGgEg6ux37gHpVkkb8wwBl+QnmQho8RY6bat7xKioHPWyRfcojsBXiTejBRKB9Vv9l7+qHTyn+1uRBMB0lBOtG55bmz8lCjDKIdRrp1oiAkdkB60LJVEgPbTycEjfGyVLg4jZUsaPFF/T6REaD0Uge0UxPT1vDcW//NaiQkv/ZTJODEg6XRRmHBsIjz+HneZAmr40BJCFbO3YtonilBjM8rZELz5lxdJ/bTonRe9qk2jjKbIokN0hE6Qhy5QCV2jCqohigR6QE/o2VHOo/PivE5bM85sZh/9gfP2A5cmk/g=</latexit>⇤5

<latexit sha1_base64="E0iJy1LUYch3zXT7iEZ9/RElmcI=">AAAB8HicbVDLSgNBEOz1GeMrKnjxMhgET2HXg3oM8eIxAfOQZAmzk95kyMzuOjMrhJCv8OJBEa+Cf+EXePPitzh5HDSxoKGo6qa7K0gE18Z1v5yl5ZXVtfXMRnZza3tnN7e3X9NxqhhWWSxi1QioRsEjrBpuBDYShVQGAutB/2rs1+9RaR5HN2aQoC9pN+IhZ9RY6bal71KqsO21c3m34E5AFok3I/niYeWbv5c+yu3cZ6sTs1RiZJigWjc9NzH+kCrDmcBRtpVqTCjr0y42LY2oRO0PJwePyIlVOiSMla3IkIn6e2JIpdYDGdhOSU1Pz3tj8T+vmZrw0h/yKEkNRmy6KEwFMTEZf086XCEzYmAJZYrbWwnrUUWZsRllbQje/MuLpHZW8M4LXsWmUYIpMnAEx3AKHlxAEa6hDFVgIOEBnuDZUc6j8+K8TluXnNnMAfyB8/YDkRaT9A==</latexit>⇤1

<latexit sha1_base64="yzF1ii3mn7eqXC3onj92SHjY8fY=">AAAB8XicbVBNS8NAEJ3Urxq/oh69LBbBU0k8qBex6MVjFfuBbSib7aZdutmE3Y1QQv+FFw+K6NEf4t2L+G/ctD1o64OBx3szzJsJEs6Udt1vq7CwuLS8Uly119Y3Nrec7Z26ilNJaI3EPJbNACvKmaA1zTSnzURSHAWcNoLBZe437qlULBa3ephQP8I9wUJGsDbSXTvCuh8E2c2o45TcsjsGmifelJTOP+yz5O3Lrnacz3Y3JmlEhSYcK9Xy3ET7GZaaEU5HdjtVNMFkgHu0ZajAEVV+Nk48QgdG6aIwlqaERmP190SGI6WGUWA684Rq1svF/7xWqsNTP2MiSTUVZLIoTDnSMcrPR10mKdF8aAgmkpmsiPSxxESbJ9nmCd7syfOkflT2jsvetVuqXMAERdiDfTgED06gAldQhRoQEPAAT/BsKevRerFeJ60FazqzC39gvf8AHu2UNQ==</latexit>

R
<latexit sha1_base64="9zakL/kbKZ85dNx77E9AK7t5ka8=">AAAB83icbVC7TsMwFL3hWcKrwMhiUSExVUkHYEFUsDAWRB9SEyrHdVqrTmLZDlIV9TdYGEDAynewsyD+BqftAC1HsnR0zr26xycQnCntON/WwuLS8spqYc1e39jc2i7u7DZUkkpC6yThiWwFWFHOYlrXTHPaEpLiKOC0GQwuc795T6ViSXyrh4L6Ee7FLGQEayN5XoR1Pwiym9FdpVMsOWVnDDRP3CkpnX/YZ+L1y651ip9eNyFpRGNNOFaq7TpC+xmWmhFOR7aXKiowGeAebRsa44gqPxtnHqFDo3RRmEjzYo3G6u+NDEdKDaPATOYZ1ayXi/957VSHp37GYpFqGpPJoTDlSCcoLwB1maRE86EhmEhmsiLSxxITbWqyTQnu7JfnSaNSdo/L7rVTql7ABAXYhwM4AhdOoApXUIM6EBDwAE/wbKXWo/VivU1GF6zpzh78gfX+A0uwlNk=</latexit>

R2
<latexit sha1_base64="uBZ9zz//D4oMYyyUaeR3dKlsCdM=">AAAB83icbVDLSsNAFL3xWeOr6tLNYBFclURB3YhFNy6r2Ac0sUymk3boZBJmJkIJ/Q03LhR163e4dyP+jZO2C209MHA4517umRMknCntON/W3PzC4tJyYcVeXVvf2CxubddVnEpCayTmsWwGWFHOBK1ppjltJpLiKOC0EfQvc79xT6VisbjVg4T6Ee4KFjKCtZE8L8K6FwTZzfDuqF0sOWVnBDRL3AkpnX/YZ8nrl11tFz+9TkzSiApNOFaq5TqJ9jMsNSOcDm0vVTTBpI+7tGWowBFVfjbKPET7RumgMJbmCY1G6u+NDEdKDaLATOYZ1bSXi/95rVSHp37GRJJqKsj4UJhypGOUF4A6TFKi+cAQTCQzWRHpYYmJNjXZpgR3+suzpH5Ydo/L7rVTqlzAGAXYhT04ABdOoAJXUIUaEEjgAZ7g2UqtR+vFehuPzlmTnR34A+v9B000lNo=</latexit>

R3

<latexit sha1_base64="scwOdA3Zw9ouEcI0/2OajO759vs=">AAAB83icbVDLSsNAFL3xWeOr6tLNYBFclURE3YhFNy6r2Ac0sUymk3boZBJmJkIJ/Q03LhR163e4dyP+jZO2C209MHA4517umRMknCntON/W3PzC4tJyYcVeXVvf2CxubddVnEpCayTmsWwGWFHOBK1ppjltJpLiKOC0EfQvc79xT6VisbjVg4T6Ee4KFjKCtZE8L8K6FwTZzfDuqF0sOWVnBDRL3AkpnX/YZ8nrl11tFz+9TkzSiApNOFaq5TqJ9jMsNSOcDm0vVTTBpI+7tGWowBFVfjbKPET7RumgMJbmCY1G6u+NDEdKDaLATOYZ1bSXi/95rVSHp37GRJJqKsj4UJhypGOUF4A6TFKi+cAQTCQzWRHpYYmJNjXZpgR3+suzpH5Ydo/L7rVTqlzAGAXYhT04ABdOoAJXUIUaEEjgAZ7g2UqtR+vFehuPzlmTnR34A+v9B064lNs=</latexit>

R4
<latexit sha1_base64="qV9OxX5dVoHb0gwKI4Rxp1GV6Lc=">AAAB83icbVDLSsNAFL3xWeOr6tLNYBFclUTwsRGLblxWsQ9oYplMJ+3QySTMTIQS+htuXCjq1u9w70b8GydtF9p6YOBwzr3cMydIOFPacb6tufmFxaXlwoq9ura+sVnc2q6rOJWE1kjMY9kMsKKcCVrTTHPaTCTFUcBpI+hf5n7jnkrFYnGrBwn1I9wVLGQEayN5XoR1Lwiym+HdUbtYcsrOCGiWuBNSOv+wz5LXL7vaLn56nZikERWacKxUy3US7WdYakY4HdpeqmiCSR93actQgSOq/GyUeYj2jdJBYSzNExqN1N8bGY6UGkSBmcwzqmkvF//zWqkOT/2MiSTVVJDxoTDlSMcoLwB1mKRE84EhmEhmsiLSwxITbWqyTQnu9JdnSf2w7B6X3WunVLmAMQqwC3twAC6cQAWuoAo1IJDAAzzBs5Vaj9aL9TYenbMmOzvwB9b7D1A8lNw=</latexit>

R5

<latexit sha1_base64="ONu9Lexha9a4rILlQKr2lJDW82s=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdC7URgzaWCZgLJEuYnZxNxszOLjOzQljyBDYWitjqw9jbiG/j5FJo4g8DH/9/DnPOCRLOlHbdbyu3tLyyupZftzc2t7Z3Crt7dRWnkmKNxjyWzYAo5ExgTTPNsZlIJFHAsREMrsd54x6lYrG41cME/Yj0BAsZJdpYVa9TKLoldyJnEbwZFC8/7Ivk/cuudAqf7W5M0wiFppwo1fLcRPsZkZpRjiO7nSpMCB2QHrYMChKh8rPJoCPnyDhdJ4yleUI7E/d3R0YipYZRYCojovtqPhub/2WtVIfnfsZEkmoUdPpRmHJHx854a6fLJFLNhwYIlczM6tA+kYRqcxvbHMGbX3kR6icl77TkVd1i+QqmysMBHMIxeHAGZbiBCtSAAsIDPMGzdWc9Wi/W67Q0Z8169uGPrLcf3ByP+A==</latexit>

1

<latexit sha1_base64="egsEGHn8pG4TRtRYrMWG+OfhGeM=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdFGojBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYtXK3UHRL7lTOX/DmULx4t8+Tt0+72i18dHoxTSMUmnKiVNtzE+1nRGpGOY7tTqowIXRI+tg2KEiEys+mg46dI+P0nDCW5gntTN2fHRmJlBpFgamMiB6oxWxi/pe1Ux2e+RkTSapR0NlHYcodHTuTrZ0ek0g1HxkgVDIzq0MHRBKqzW1scwRvceW/0CiXvJOSV3OLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Ad2gj/k=</latexit>

2

<latexit sha1_base64="a4W7yNzRlRce5daNZcPMvQzKyC0=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdBbURgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB1Thv3KFUPI5u9DBBL6S9iAecUW2s6nGnUHRKzkRkHtwfKF682+fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ7OvIxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1Jyq06xfAlT5WEP9uEQXDiFMlxDBWrAAOEeHuHJurUerGfrZVqas356duGPrNdv3ySP+g==</latexit>

3

<latexit sha1_base64="osbYlZsS17A2WA89HBshdSnIlGQ=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdEbURgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB1Thv3KFUPI5u9DBBL6S9iAecUW2s6nGnUHRKzkRkHtwfKF682+fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ7OvIxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1Jyq06xfAlT5WEP9uEQXDiFMlxDBWrAAOEeHuHJurUerGfrZVqas356duGPrNdv4KiP+w==</latexit>

4

<latexit sha1_base64="nuH3Lg0KDQx7WL4XI49cokyIBmY=">AAAB6HicbZDJSgNBEIZr4hbHLerRS2MQPIUZweUiBr14TMAskAyhp1OTtOlZ6O4RwpAn8OJBEa/6MN69iG9jJ/GgiT80fPx/FV1VfiK40o7zZeUWFpeWV/Kr9tr6xuZWYXunruJUMqyxWMSy6VOFgkdY01wLbCYSaegLbPiDq3HeuEOpeBzd6GGCXkh7EQ84o9pY1eNOoeiUnInIPLg/ULx4t8+Tt0+70il8tLsxS0OMNBNUqZbrJNrLqNScCRzZ7VRhQtmA9rBlMKIhKi+bDDoiB8bpkiCW5kWaTNzfHRkNlRqGvqkMqe6r2Wxs/pe1Uh2ceRmPklRjxKYfBakgOibjrUmXS2RaDA1QJrmZlbA+lZRpcxvbHMGdXXke6kcl96TkVp1i+RKmysMe7MMhuHAKZbiGCtSAAcI9PMKTdWs9WM/Wy7Q0Z/307MIfWa/f4iyP/A==</latexit>

5

<latexit sha1_base64="ONu9Lexha9a4rILlQKr2lJDW82s=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdC7URgzaWCZgLJEuYnZxNxszOLjOzQljyBDYWitjqw9jbiG/j5FJo4g8DH/9/DnPOCRLOlHbdbyu3tLyyupZftzc2t7Z3Crt7dRWnkmKNxjyWzYAo5ExgTTPNsZlIJFHAsREMrsd54x6lYrG41cME/Yj0BAsZJdpYVa9TKLoldyJnEbwZFC8/7Ivk/cuudAqf7W5M0wiFppwo1fLcRPsZkZpRjiO7nSpMCB2QHrYMChKh8rPJoCPnyDhdJ4yleUI7E/d3R0YipYZRYCojovtqPhub/2WtVIfnfsZEkmoUdPpRmHJHx854a6fLJFLNhwYIlczM6tA+kYRqcxvbHMGbX3kR6icl77TkVd1i+QqmysMBHMIxeHAGZbiBCtSAAsIDPMGzdWc9Wi/W67Q0Z8169uGPrLcf3ByP+A==</latexit>

1

<latexit sha1_base64="ONu9Lexha9a4rILlQKr2lJDW82s=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdC7URgzaWCZgLJEuYnZxNxszOLjOzQljyBDYWitjqw9jbiG/j5FJo4g8DH/9/DnPOCRLOlHbdbyu3tLyyupZftzc2t7Z3Crt7dRWnkmKNxjyWzYAo5ExgTTPNsZlIJFHAsREMrsd54x6lYrG41cME/Yj0BAsZJdpYVa9TKLoldyJnEbwZFC8/7Ivk/cuudAqf7W5M0wiFppwo1fLcRPsZkZpRjiO7nSpMCB2QHrYMChKh8rPJoCPnyDhdJ4yleUI7E/d3R0YipYZRYCojovtqPhub/2WtVIfnfsZEkmoUdPpRmHJHx854a6fLJFLNhwYIlczM6tA+kYRqcxvbHMGbX3kR6icl77TkVd1i+QqmysMBHMIxeHAGZbiBCtSAAsIDPMGzdWc9Wi/W67Q0Z8169uGPrLcf3ByP+A==</latexit>

1

<latexit sha1_base64="egsEGHn8pG4TRtRYrMWG+OfhGeM=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdFGojBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYtXK3UHRL7lTOX/DmULx4t8+Tt0+72i18dHoxTSMUmnKiVNtzE+1nRGpGOY7tTqowIXRI+tg2KEiEys+mg46dI+P0nDCW5gntTN2fHRmJlBpFgamMiB6oxWxi/pe1Ux2e+RkTSapR0NlHYcodHTuTrZ0ek0g1HxkgVDIzq0MHRBKqzW1scwRvceW/0CiXvJOSV3OLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Ad2gj/k=</latexit>

2

<latexit sha1_base64="a4W7yNzRlRce5daNZcPMvQzKyC0=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdBbURgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB1Thv3KFUPI5u9DBBL6S9iAecUW2s6nGnUHRKzkRkHtwfKF682+fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ7OvIxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1Jyq06xfAlT5WEP9uEQXDiFMlxDBWrAAOEeHuHJurUerGfrZVqas356duGPrNdv3ySP+g==</latexit>

3

<latexit sha1_base64="ONu9Lexha9a4rILlQKr2lJDW82s=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdC7URgzaWCZgLJEuYnZxNxszOLjOzQljyBDYWitjqw9jbiG/j5FJo4g8DH/9/DnPOCRLOlHbdbyu3tLyyupZftzc2t7Z3Crt7dRWnkmKNxjyWzYAo5ExgTTPNsZlIJFHAsREMrsd54x6lYrG41cME/Yj0BAsZJdpYVa9TKLoldyJnEbwZFC8/7Ivk/cuudAqf7W5M0wiFppwo1fLcRPsZkZpRjiO7nSpMCB2QHrYMChKh8rPJoCPnyDhdJ4yleUI7E/d3R0YipYZRYCojovtqPhub/2WtVIfnfsZEkmoUdPpRmHJHx854a6fLJFLNhwYIlczM6tA+kYRqcxvbHMGbX3kR6icl77TkVd1i+QqmysMBHMIxeHAGZbiBCtSAAsIDPMGzdWc9Wi/W67Q0Z8169uGPrLcf3ByP+A==</latexit>

1

<latexit sha1_base64="egsEGHn8pG4TRtRYrMWG+OfhGeM=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdFGojBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYtXK3UHRL7lTOX/DmULx4t8+Tt0+72i18dHoxTSMUmnKiVNtzE+1nRGpGOY7tTqowIXRI+tg2KEiEys+mg46dI+P0nDCW5gntTN2fHRmJlBpFgamMiB6oxWxi/pe1Ux2e+RkTSapR0NlHYcodHTuTrZ0ek0g1HxkgVDIzq0MHRBKqzW1scwRvceW/0CiXvJOSV3OLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Ad2gj/k=</latexit>

2

<latexit sha1_base64="osbYlZsS17A2WA89HBshdSnIlGQ=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdEbURgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB1Thv3KFUPI5u9DBBL6S9iAecUW2s6nGnUHRKzkRkHtwfKF682+fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ7OvIxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1Jyq06xfAlT5WEP9uEQXDiFMlxDBWrAAOEeHuHJurUerGfrZVqas356duGPrNdv4KiP+w==</latexit>

4

<latexit sha1_base64="a4W7yNzRlRce5daNZcPMvQzKyC0=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8EgWIVdBbURgzaWCZgLJEuYnZxNxsxemJkVwpInsLFQxFYfxt5GfBsniYUm/jDw8f/nMOccPxFcacf5snILi0vLK/lVe219Y3OrsL1TV3EqGdZYLGLZ9KlCwSOsaa4FNhOJNPQFNvzB1Thv3KFUPI5u9DBBL6S9iAecUW2s6nGnUHRKzkRkHtwfKF682+fJ26dd6RQ+2t2YpSFGmgmqVMt1Eu1lVGrOBI7sdqowoWxAe9gyGNEQlZdNBh2RA+N0SRBL8yJNJu7vjoyGSg1D31SGVPfVbDY2/8taqQ7OvIxHSaoxYtOPglQQHZPx1qTLJTIthgYok9zMSlifSsq0uY1tjuDOrjwP9aOSe1Jyq06xfAlT5WEP9uEQXDiFMlxDBWrAAOEeHuHJurUerGfrZVqas356duGPrNdv3ySP+g==</latexit>

3

<latexit sha1_base64="ONu9Lexha9a4rILlQKr2lJDW82s=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdC7URgzaWCZgLJEuYnZxNxszOLjOzQljyBDYWitjqw9jbiG/j5FJo4g8DH/9/DnPOCRLOlHbdbyu3tLyyupZftzc2t7Z3Crt7dRWnkmKNxjyWzYAo5ExgTTPNsZlIJFHAsREMrsd54x6lYrG41cME/Yj0BAsZJdpYVa9TKLoldyJnEbwZFC8/7Ivk/cuudAqf7W5M0wiFppwo1fLcRPsZkZpRjiO7nSpMCB2QHrYMChKh8rPJoCPnyDhdJ4yleUI7E/d3R0YipYZRYCojovtqPhub/2WtVIfnfsZEkmoUdPpRmHJHx854a6fLJFLNhwYIlczM6tA+kYRqcxvbHMGbX3kR6icl77TkVd1i+QqmysMBHMIxeHAGZbiBCtSAAsIDPMGzdWc9Wi/W67Q0Z8169uGPrLcf3ByP+A==</latexit>

1

<latexit sha1_base64="egsEGHn8pG4TRtRYrMWG+OfhGeM=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIXdFGojBm0sEzAXSJYwOzmbjJmdXWZmhbDkCWwsFLHVh7G3Ed/GyaXQ6A8DH/9/DnPOCRLOlHbdLyu3tLyyupZftzc2t7Z3Crt7DRWnkmKdxjyWrYAo5ExgXTPNsZVIJFHAsRkMryZ58w6lYrG40aME/Yj0BQsZJdpYtXK3UHRL7lTOX/DmULx4t8+Tt0+72i18dHoxTSMUmnKiVNtzE+1nRGpGOY7tTqowIXRI+tg2KEiEys+mg46dI+P0nDCW5gntTN2fHRmJlBpFgamMiB6oxWxi/pe1Ux2e+RkTSapR0NlHYcodHTuTrZ0ek0g1HxkgVDIzq0MHRBKqzW1scwRvceW/0CiXvJOSV3OLlUuYKQ8HcAjH4MEpVOAaqlAHCgj38AhP1q31YD1bL7PSnDXv2Ydfsl6/Ad2gj/k=</latexit>

2

Figure 5: (Left) Sweeping the cube along the fourth axis gives a 4D-hypercube. (Right) Sweeping
the 4D-hypercube along the fifth axis gives a 5D-hypercube.

Remark 2. When projecting higher dimensional shapes onto 2D images, a certain amount of in-
formation, the “depth” direction(s), in the image get lost. If we’re drawing a 3D vector, depth is
one dimensional (out of the page). If we’re drawing a 4D vector, depth is 2-dimensional; for a 5D
vector, depth is 3-dimensional, etc. Any intuition derived from projections of higher dimensional
sets should be verified with rigorous proof.

Referring to these visualization techniques as an “orthogonal” representation is somewhat of a
misnomer because the axes are only truly orthogonal in 2D. We use this term to reference the fact
that we are conceptualizing the axes as orthogonal in some higher dimensional space even though
we can only view 2D projections. The term spatial representation is perhaps more accurate.

2.2 Parallel Axes

Another less traditional way to represent vectors is to place the axes parallel to each other and show
each coordinate displacement in the same direction. We will often use rectangles of the appropriate
heights to visualize this type of representation as demonstrated here for vectors in 2D, 3D, and 4D.

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

R3<latexit sha1_base64="dUEGXTwf9cGrBIV0UQ0dzfTYyoA=">AAAB83icbVDLSgMxFL3js9ZX1aWbYBFclZki6rLoxmUV+4DOWDJppg3NZEKSEcrQ33DjQhG3/ow7/8ZMOwttPRA4nHMv9+SEkjNtXPfbWVldW9/YLG2Vt3d29/YrB4dtnaSK0BZJeKK6IdaUM0FbhhlOu1JRHIecdsLxTe53nqjSLBEPZiJpEOOhYBEj2FjJ92NsRmGY3U8f6/1K1a25M6Bl4hWkCgWa/cqXP0hIGlNhCMda9zxXmiDDyjDC6bTsp5pKTMZ4SHuWChxTHWSzzFN0apUBihJlnzBopv7eyHCs9SQO7WSeUS96ufif10tNdBVkTMjUUEHmh6KUI5OgvAA0YIoSwyeWYKKYzYrICCtMjK2pbEvwFr+8TNr1mndR8+7Oq43roo4SHMMJnIEHl9CAW2hCCwhIeIZXeHNS58V5dz7moytOsXMEf+B8/gDsGpGc</latexit>

R2
<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="Tt2l/EX/b+XToRGYdKKAT/SXwNI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099j1usWSW3anID/EWyQlmKPWLX52ejFLI66QSWpM23MT9DOqUTDJx4VOanhC2ZD2edtSRSNu/Gx66picWKVHwljbUkim6u+JjEbGjKLAdkYUB2bRm4j/ee0Uw0s/EypJkSs2WxSmkmBMJn+TntCcoRxZQpkW9lbCBlRThjadgg1h6eVl0jgre5Wyd3teql7N48jDERzDKXhwAVW4gRrUgUEfnuAFXh3pPDtvzvusNefMZw7hD5yPbw8Wjac=</latexit>x1

<latexit sha1_base64="ONPNFgINytTOZS113jX4FzVJwR0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpFEpe+dl7/asVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xCajag=</latexit>x2

<latexit sha1_base64="bg28E/p3KMnFoijRjih/yVxC7TE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48RzQOSJcxOepMhs7PLzKwYlnyCFw+KePWLvPk3Th6IJhY0FFXddHcFieDauO6Xk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQyux37jAZXmsbw3wwT9iPYkDzmjxkp3j53TTrHklt0JyA/x5kkJZqh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFkqaYTazyanjsiRVbokjJUtachE/T2R0UjrYRTYzoiavp73xuJ/Xis14aWfcZmkBiWbLgpTQUxMxn+TLlfIjBhaQpni9lbC+lRRZmw6BRvCwsuLpH5S9s7L3u1ZqXI1iyMPB3AIx+DBBVTgBqpQAwY9eIIXeHWE8+y8Oe/T1pwzm9mHP3A+vgESHo2p</latexit>x3

<latexit sha1_base64="3htLv+2p5BYFi1ySS/BqVDFzSuY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpHFW9s7L3m2lVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xOijao=</latexit>x4

<latexit sha1_base64="Tt2l/EX/b+XToRGYdKKAT/SXwNI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099j1usWSW3anID/EWyQlmKPWLX52ejFLI66QSWpM23MT9DOqUTDJx4VOanhC2ZD2edtSRSNu/Gx66picWKVHwljbUkim6u+JjEbGjKLAdkYUB2bRm4j/ee0Uw0s/EypJkSs2WxSmkmBMJn+TntCcoRxZQpkW9lbCBlRThjadgg1h6eVl0jgre5Wyd3teql7N48jDERzDKXhwAVW4gRrUgUEfnuAFXh3pPDtvzvusNefMZw7hD5yPbw8Wjac=</latexit>x1

<latexit sha1_base64="ONPNFgINytTOZS113jX4FzVJwR0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpFEpe+dl7/asVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xCajag=</latexit>x2

<latexit sha1_base64="Tt2l/EX/b+XToRGYdKKAT/SXwNI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099j1usWSW3anID/EWyQlmKPWLX52ejFLI66QSWpM23MT9DOqUTDJx4VOanhC2ZD2edtSRSNu/Gx66picWKVHwljbUkim6u+JjEbGjKLAdkYUB2bRm4j/ee0Uw0s/EypJkSs2WxSmkmBMJn+TntCcoRxZQpkW9lbCBlRThjadgg1h6eVl0jgre5Wyd3teql7N48jDERzDKXhwAVW4gRrUgUEfnuAFXh3pPDtvzvusNefMZw7hD5yPbw8Wjac=</latexit>x1

<latexit sha1_base64="ONPNFgINytTOZS113jX4FzVJwR0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpFEpe+dl7/asVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xCajag=</latexit>x2

<latexit sha1_base64="bg28E/p3KMnFoijRjih/yVxC7TE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48RzQOSJcxOepMhs7PLzKwYlnyCFw+KePWLvPk3Th6IJhY0FFXddHcFieDauO6Xk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQyux37jAZXmsbw3wwT9iPYkDzmjxkp3j53TTrHklt0JyA/x5kkJZqh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFkqaYTazyanjsiRVbokjJUtachE/T2R0UjrYRTYzoiavp73xuJ/Xis14aWfcZmkBiWbLgpTQUxMxn+TLlfIjBhaQpni9lbC+lRRZmw6BRvCwsuLpH5S9s7L3u1ZqXI1iyMPB3AIx+DBBVTgBqpQAwY9eIIXeHWE8+y8Oe/T1pwzm9mHP3A+vgESHo2p</latexit>x3

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

4
<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="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

Figure 6: Parallel representation of vectors in 2D, 3D, and 4D.

Note that for negative coordinates the rectangles extend down from the zero level. Other options
are possible particularly visualizing coordinates as points on parallel axes or on the same axis.

4



<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="3htLv+2p5BYFi1ySS/BqVDFzSuY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpHFW9s7L3m2lVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xOijao=</latexit>x4

<latexit sha1_base64="Tt2l/EX/b+XToRGYdKKAT/SXwNI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099j1usWSW3anID/EWyQlmKPWLX52ejFLI66QSWpM23MT9DOqUTDJx4VOanhC2ZD2edtSRSNu/Gx66picWKVHwljbUkim6u+JjEbGjKLAdkYUB2bRm4j/ee0Uw0s/EypJkSs2WxSmkmBMJn+TntCcoRxZQpkW9lbCBlRThjadgg1h6eVl0jgre5Wyd3teql7N48jDERzDKXhwAVW4gRrUgUEfnuAFXh3pPDtvzvusNefMZw7hD5yPbw8Wjac=</latexit>x1

<latexit sha1_base64="ONPNFgINytTOZS113jX4FzVJwR0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpFEpe+dl7/asVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xCajag=</latexit>x2

<latexit sha1_base64="bg28E/p3KMnFoijRjih/yVxC7TE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48RzQOSJcxOepMhs7PLzKwYlnyCFw+KePWLvPk3Th6IJhY0FFXddHcFieDauO6Xk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQyux37jAZXmsbw3wwT9iPYkDzmjxkp3j53TTrHklt0JyA/x5kkJZqh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFkqaYTazyanjsiRVbokjJUtachE/T2R0UjrYRTYzoiavp73xuJ/Xis14aWfcZmkBiWbLgpTQUxMxn+TLlfIjBhaQpni9lbC+lRRZmw6BRvCwsuLpH5S9s7L3u1ZqXI1iyMPB3AIx+DBBVTgBqpQAwY9eIIXeHWE8+y8Oe/T1pwzm9mHP3A+vgESHo2p</latexit>x3

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

4
<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="4e7EPf7uvs/IUuIqRORh3PAl1ss=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKuiHoMevFmBPOAZAmzk04yZPbBTK8Yl3yJFw+KePVTvPk3ziZ70MSChpqqbqa7/FgKjY7zbRVWVtfWN4qbpa3tnd2yvbff1FGiODR4JCPV9pkGKUJooEAJ7VgBC3wJLX98nfmtB1BaROE9TmLwAjYMxUBwhkbq2eUuwiOmt3H2pO60Z1ecqjMDXSZuTiokR71nf3X7EU8CCJFLpnXHdWL0UqZQcAnTUjfREDM+ZkPoGBqyALSXzhaf0mOj9OkgUqZCpDP190TKAq0ngW86A4Yjvehl4n9eJ8HBpZeKME4QQj7/aJBIihHNUqB9oYCjnBjCuBJmV8pHTDGOJquSCcFdPHmZNE+r7nnVvTur1K7yOIrkkByRE+KSC1IjN6ROGoSThDyTV/JmPVkv1rv1MW8tWPnMAfkD6/MHx1STKg==</latexit>

Option 1
<latexit sha1_base64="Zwe7yh4bMmCnRtHyo8PEHfSVkE4=">AAAB+HicbVDLSgNBEJz1GeMjqx69DAbBU9gNoh6DXrwZwTwgWcLspJMMmX0w0yvGJV/ixYMiXv0Ub/6Ns8keNLGgoaaqm+kuP5ZCo+N8Wyura+sbm4Wt4vbO7l7J3j9o6ihRHBo8kpFq+0yDFCE0UKCEdqyABb6Elj++zvzWAygtovAeJzF4ARuGYiA4QyP17FIX4RHT2zh70uq0Z5edijMDXSZuTsokR71nf3X7EU8CCJFLpnXHdWL0UqZQcAnTYjfREDM+ZkPoGBqyALSXzhaf0hOj9OkgUqZCpDP190TKAq0ngW86A4Yjvehl4n9eJ8HBpZeKME4QQj7/aJBIihHNUqB9oYCjnBjCuBJmV8pHTDGOJquiCcFdPHmZNKsV97zi3p2Va1d5HAVyRI7JKXHJBamRG1InDcJJQp7JK3mznqwX6936mLeuWPnMIfkD6/MHyNmTKw==</latexit>

Option 2
<latexit sha1_base64="S//ssNT0WHaqaB0YnCqR2T0kErw=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInsKuinoMevFmBPOAZAmzk04yZPbBTK8Yl3yJFw+KePVTvPk3ziZ70GhBQ01VN9NdfiyFRsf5sgpLyyura8X10sbm1nbZ3tlt6ihRHBo8kpFq+0yDFCE0UKCEdqyABb6Elj++yvzWPSgtovAOJzF4ARuGYiA4QyP17HIX4QHTmzh70pNpz644VWcG+pe4OamQHPWe/dntRzwJIEQumdYd14nRS5lCwSVMS91EQ8z4mA2hY2jIAtBeOlt8Sg+N0qeDSJkKkc7UnxMpC7SeBL7pDBiO9KKXif95nQQHF14qwjhBCPn8o0EiKUY0S4H2hQKOcmII40qYXSkfMcU4mqxKJgR38eS/pHlcdc+q7u1ppXaZx1Ek++SAHBGXnJMauSZ10iCcJOSJvJBX69F6tt6s93lrwcpn9sgvWB/fyl6TLA==</latexit>

Option 3

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

R4

<latexit sha1_base64="3htLv+2p5BYFi1ySS/BqVDFzSuY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpHFW9s7L3m2lVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xOijao=</latexit>x4

<latexit sha1_base64="Tt2l/EX/b+XToRGYdKKAT/SXwNI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099j1usWSW3anID/EWyQlmKPWLX52ejFLI66QSWpM23MT9DOqUTDJx4VOanhC2ZD2edtSRSNu/Gx66picWKVHwljbUkim6u+JjEbGjKLAdkYUB2bRm4j/ee0Uw0s/EypJkSs2WxSmkmBMJn+TntCcoRxZQpkW9lbCBlRThjadgg1h6eVl0jgre5Wyd3teql7N48jDERzDKXhwAVW4gRrUgUEfnuAFXh3pPDtvzvusNefMZw7hD5yPbw8Wjac=</latexit>x1

<latexit sha1_base64="ONPNFgINytTOZS113jX4FzVJwR0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpFEpe+dl7/asVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xCajag=</latexit>x2

<latexit sha1_base64="bg28E/p3KMnFoijRjih/yVxC7TE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48RzQOSJcxOepMhs7PLzKwYlnyCFw+KePWLvPk3Th6IJhY0FFXddHcFieDauO6Xk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQyux37jAZXmsbw3wwT9iPYkDzmjxkp3j53TTrHklt0JyA/x5kkJZqh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFkqaYTazyanjsiRVbokjJUtachE/T2R0UjrYRTYzoiavp73xuJ/Xis14aWfcZmkBiWbLgpTQUxMxn+TLlfIjBhaQpni9lbC+lRRZmw6BRvCwsuLpH5S9s7L3u1ZqXI1iyMPB3AIx+DBBVTgBqpQAwY9eIIXeHWE8+y8Oe/T1pwzm9mHP3A+vgESHo2p</latexit>x3

<latexit sha1_base64="3htLv+2p5BYFi1ySS/BqVDFzSuY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKUI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpHFW9s7L3m2lVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xOijao=</latexit>x4

<latexit sha1_base64="Tt2l/EX/b+XToRGYdKKAT/SXwNI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099j1usWSW3anID/EWyQlmKPWLX52ejFLI66QSWpM23MT9DOqUTDJx4VOanhC2ZD2edtSRSNu/Gx66picWKVHwljbUkim6u+JjEbGjKLAdkYUB2bRm4j/ee0Uw0s/EypJkSs2WxSmkmBMJn+TntCcoRxZQpkW9lbCBlRThjadgg1h6eVl0jgre5Wyd3teql7N48jDERzDKXhwAVW4gRrUgUEfnuAFXh3pPDtvzvusNefMZw7hD5yPbw8Wjac=</latexit>x1

<latexit sha1_base64="ONPNFgINytTOZS113jX4FzVJwR0=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4jmgckS5idzCZDZmeXmV4xLPkELx4U8eoXefNvnDwQTSxoKKq66e4KEikMuu6Xk1tZXVvfyG8WtrZ3dveK+wcNE6ea8TqLZaxbATVcCsXrKFDyVqI5jQLJm8HweuI3H7g2Ilb3OEq4H9G+EqFgFK1099itdIslt+xOQX6It0hKMEetW/zs9GKWRlwhk9SYtucm6GdUo2CSjwud1PCEsiHt87alikbc+Nn01DE5sUqPhLG2pZBM1d8TGY2MGUWB7YwoDsyiNxH/89ophpd+JlSSIldstihMJcGYTP4mPaE5QzmyhDIt7K2EDaimDG06BRvC0svLpFEpe+dl7/asVL2ax5GHIziGU/DgAqpwAzWoA4M+PMELvDrSeXbenPdZa86ZzxzCHzgf3xCajag=</latexit>x2

<latexit sha1_base64="bg28E/p3KMnFoijRjih/yVxC7TE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48RzQOSJcxOepMhs7PLzKwYlnyCFw+KePWLvPk3Th6IJhY0FFXddHcFieDauO6Xk1taXlldy68XNja3tneKu3t1HaeKYY3FIlbNgGoUXGLNcCOwmSikUSCwEQyux37jAZXmsbw3wwT9iPYkDzmjxkp3j53TTrHklt0JyA/x5kkJZqh2ip/tbszSCKVhgmrd8tzE+BlVhjOBo0I71ZhQNqA9bFkqaYTazyanjsiRVbokjJUtachE/T2R0UjrYRTYzoiavp73xuJ/Xis14aWfcZmkBiWbLgpTQUxMxn+TLlfIjBhaQpni9lbC+lRRZmw6BRvCwsuLpH5S9s7L3u1ZqXI1iyMPB3AIx+DBBVTgBqpQAwY9eIIXeHWE8+y8Oe/T1pwzm9mHP3A+vgESHo2p</latexit>x3

Figure 7: Alternative options for parallel representations of vectors (in 4D).

This parallel axis representation does not suffer from the pathology of depth; however this is
simply because it does not seek to leverage our 3D spatial intuition. For example, even in 2D or
3D it is quite difficult to see immediately that two vectors are orthogonal in their parallel axes
representation. (Readers are encouraged to try this.) This parallel axis representation will arise in
several ways in our treatment of these subjects. First, when we represent columns of a matrix using
a spatial representation, the rows naturally appear in a parallel representation along each axis (and
vice versa if the rows are represented spatially, the columns appear in a parallel representation.)
While not used significantly in this paper, this is an interesting fact that the authors hope to
explore in future work. Second, a hybrid parallel-spatial geometric technique can be quite useful in
visualizing inner products (discussed below).

3 Basic Geometric Sets

We briefly discuss several geometric sets that we will refer to later. For each set, we label several
examples of interesting points. We have already discussed unit cubes briefly. Similarly, let □n

represent the n-dimensional unit cube.

□n =
{
x ∈ Rn

∣∣ 0 ≤ x ≤ 1
}

<latexit sha1_base64="1RvqLt0GjD80z9m0kIyA9xPC5t0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8j7GLPm/08EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDxBGnhE=</latexit>2
664

1
1
1
1

3
775

<latexit sha1_base64="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2
664

0
0
0
1

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
0

3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664

0
1
0
0

3
775

<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<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="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0

3
5

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

3
5

<latexit sha1_base64="2e6GG7jG7yjZv3n+Gt9vsDkmDeE=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvsxdrHnFZ8HIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVUMnLY=</latexit>2
4

1
1
1

3
5

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

3

<latexit sha1_base64="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

� <latexit sha1_base64="yQHSWaAuB5wQBPYLmURyK98+6SY=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKiLotuXFawD2hCmUxu26GTSZiZiCX0B9z4K25cKOLWvTv/xkkbRFsPzHA4517uvSdIOFPacb6shcWl5ZXV0lp5fWNza9ve2W2qOJUUGjTmsWwHRAFnAhqaaQ7tRAKJAg6tYHiV+607kIrF4laPEvAj0hesxyjRRurah14AfSayICJasvsxdrHn5R+I8Efs2hWn6kyA54lbkAoqUO/an14Y0zQCoSknSnVcJ9F+RqRmlMO47KUKEkKHpA8dQwWJQPnZ5JoxPjJKiHuxNE9oPFF/d2QkUmoUBabS7DdQs14u/ud1Ut278DMmklSDoNNBvZRjHeM8GhwyCVTzkSGESmZ2xXRAJKHaBFg2IbizJ8+T5knVPau6N6eV2mURRwntowN0jFx0jmroGtVRA1H0gJ7QC3q1Hq1n6816n5YuWEXPHvoD6+Mb/wKbhQ==</latexit>
1
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

Figure 8: Hypercubes in 2D, 3D, and 4D (orthogonal representations).

5



Let ⃝n represent the n-dimensional unit sphere.

⃝n =
{
x ∈ Rn

∣∣ ∥x∥2 = 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="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="uKiINbaW9KMZJKeNvTDtzXPpzKU=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR67HoxWMF+wFtKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlhKrg2nvftlDY2t7Z3yrvu3v7B4VHFPW7rJFMMWywRieqGVKPgEluGG4HdVCGNQ4GdcHI39zvPqDRP5KOZphjEdCR5xBk1Vnq4GlSqXs1bgKwTvyBVKNAcVL76w4RlMUrDBNW653upCXKqDGcCZ24/05hSNqEj7FkqaYw6yBeHzsi5VYYkSpQtachC/T2R01jraRzazpiasV715uJ/Xi8z0U2Qc5lmBiVbLooyQUxC5l+TIVfIjJhaQpni9lbCxlRRZmw2rg3BX315nbQva/51za82boswynAKZ3ABPtShAffQhBYwQHiBN3h3npxX52PZWHKKiRP4A+fzBxazi5Q=</latexit>

4

<latexit sha1_base64="C9+c4xdZgKz4+2C6A/lK+Ubi12Q=">AAACFnicbVDLSgMxFM3UV62vUZdugkVwY50poi6LblxWsA/oDCWT3rahmcyQZMQy9Cvc+CtuXCjiVtz5N6btKNp6IORwzr3ce08Qc6a043xauYXFpeWV/GphbX1jc8ve3qmrKJEUajTikWwGRAFnAmqaaQ7NWAIJAw6NYHA59hu3IBWLxI0exuCHpCdYl1GijdS2j7wAekykQUi0ZHcj7B6Xsed9fw72QHR+3LZddErOBHieuBkpogzVtv3hdSKahCA05USpluvE2k+J1IxyGBW8REFM6ID0oGWoICEoP52cNcIHRungbiTNExpP1N8dKQmVGoaBqTT79dWsNxb/81qJ7p77KRNxokHQ6aBuwrGO8Dgj3GESqOZDQwiVzOyKaZ9IQrVJsmBCcGdPnif1csk9LbnXJ8XKRRZHHu2hfXSIXHSGKugKVVENUXSPHtEzerEerCfr1XqbluasrGcX/YH1/gWdnZ3J</latexit>2
4

1/2
1/2
0

3
5

<latexit sha1_base64="suzlfqJ70bISjjHPQRngBPbZdoE=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhurEkRdVl047KCfUATymRy2w6dTMLMRCyhX+HGX3HjQhG34s6/cdoG0dYDMxzOuZd77wkSzpR2nC9rYXFpeWW1sFZc39jc2rZ3dhsqTiWFOo15LFsBUcCZgLpmmkMrkUCigEMzGFyN/eYdSMVicauHCfgR6QnWZZRoI3XsYy+AHhNZEBEt2f0IuycV7HnYGX8TDiL8cTt2ySk7E+B54uakhHLUOvanF8Y0jUBoyolSbddJtJ8RqRnlMCp6qYKE0AHpQdtQQSJQfjY5a4QPjRLibizNExpP1N8dGYmUGkaBqTT79dWsNxb/89qp7l74GRNJqkHQ6aBuyrGO8TgjHDIJVPOhIYRKZnbFtE8kodokWTQhuLMnz5NGpeyeld2b01L1Mo+jgPbRATpCLjpHVXSNaqiOKHpAT+gFvVqP1rP1Zr1PSxesvGcP/YH18Q2eA53J</latexit>2
4

1/2
0

1/2

3
5

<latexit sha1_base64="mob+I2XuIOzrWYYmDiJniDOMYWo=">AAACFnicbVDLSgMxFM3UV62vUZdugkVwY50poi6LblxWsA/oDCWT3rahmcyQZMQy9Cvc+CtuXCjiVtz5N6btULT1QMjhnHu5954g5kxpx/m2ckvLK6tr+fXCxubW9o69u1dXUSIp1GjEI9kMiALOBNQ00xyasQQSBhwaweB67DfuQSoWiTs9jMEPSU+wLqNEG6ltn3gB9JhIg5BoyR5G2MGeh93T8uwD0Zm5bbvolJwJ8CJxM1JEGapt+8vrRDQJQWjKiVIt14m1nxKpGeUwKniJgpjQAelBy1BBQlB+OjlrhI+M0sHdSJonNJ6ovztSEio1DANTafbrq3lvLP7ntRLdvfRTJuJEg6DTQd2EYx3hcUa4wyRQzYeGECqZ2RXTPpGEapNkwYTgzp+8SOrlkntecm/PipWrLI48OkCH6Bi56AJV0A2qohqi6BE9o1f0Zj1ZL9a79TEtzVlZzz76A+vzB55pnck=</latexit>2
4

0
1/2
1/2

3
5

<latexit sha1_base64="iWpSHMH1Lvn8u7x8baxSMkPEatY=">AAACF3icbVC7TsMwFHV4lvIKMLJYVEhMIQEEjBUsjEWiD6mJKse5ba06TmQ7iCrqX7DwKywMIMQKG3+D+wBBy5FsH51zr3zvCVPOlHbdT2tufmFxabmwUlxdW9/YtLe2ayrJJIUqTXgiGyFRwJmAqmaaQyOVQOKQQz3sXQ79+i1IxRJxo/spBDHpCNZmlGgjtWzHD6HDRB7GREt2N8De4bHvD2/8/YCIfuyWXXIddwQ8S7wJKaEJKi37w48SmsUgNOVEqabnpjrIidSMchgU/UxBSmiPdKBpqCAxqCAf7TXA+0aJcDuR5giNR+rvjpzESvXj0FSa+bpq2huK/3nNTLfPg5yJNNMg6PijdsaxTvAwJBwxCVTzviGESmZmxbRLJKHaRFk0IXjTK8+S2pHjnTre9UmpfDGJo4B20R46QB46Q2V0hSqoiii6R4/oGb1YD9aT9Wq9jUvnrEnPDvoD6/0LOmyeGA==</latexit>2
4

1/3
1/3
1/3

3
5

<latexit sha1_base64="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0

3
5

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

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

4

<latexit sha1_base64="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2
664

0
0
0
1

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
0

3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664

0
1
0
0

3
775

<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<latexit sha1_base64="aW9R3S4oXkrq1NQxqd5ZSaGHEtw=">AAACH3icbVDLSgMxFM3UV62vUZdugkVwVWekVJdFNy4r2Ad0hpJJb9vQTGZIMmIZ+idu/BU3LhQRd/0b03YQbXsh5HDOudx7TxBzprTjTKzc2vrG5lZ+u7Czu7d/YB8eNVSUSAp1GvFItgKigDMBdc00h1YsgYQBh2YwvJ3qzUeQikXiQY9i8EPSF6zHKNGG6tgVL4A+E2kQEi3Z0xi7F2Xseas+EN1fW8cuOiVnVngZuBkooqxqHfvb60Y0CUFoyolSbdeJtZ8SqRnlMC54iYKY0CHpQ9tAQUJQfjq7b4zPDNPFvUiaJzSesX87UhIqNQoD4zT7DdSiNiVXae1E9679lIk40SDofFAv4VhHeBoW7jIJVPORAYRKZnbFdEAkodpEWjAhuIsnL4PGZcmtlNz7crF6k8WRRyfoFJ0jF12hKrpDNVRHFD2jV/SOPqwX6836tL7m1pyV9Ryjf2VNfgBe/6AX</latexit>2
664

1/4
1/4
1/4
1/4

3
775

<latexit sha1_base64="FCR1rX4qMkzymS0PuWmN07DHD7M=">AAACG3icbVDLSgMxFM34rPU16tJNsAiu6kwRdVl047KCfUCnlEzmThuayQxJRixD/8ONv+LGhSKuBBf+jWk7irYeSHI491xy7/ETzpR2nE9rYXFpeWW1sFZc39jc2rZ3dhsqTiWFOo15LFs+UcCZgLpmmkMrkUAin0PTH1yO681bkIrF4kYPE+hEpCdYyCjRRuraFc+HHhOZHxEt2d0Iu8cV7Hnfj5NfIIIfS9cuOWVnAjxP3JyUUI5a1373gpimEQhNOVGq7TqJ7mREakY5jIpeqiAhdEB60DZUkAhUJ5vsNsKHRglwGEtzhMYT9XdHRiKlhpFvnGa+vpqtjcX/au1Uh+edjIkk1SDo9KMw5VjHeBwUDpgEqvnQEEIlM7Ni2ieSUG3iLJoQ3NmV50mjUnZPy+71Sal6kcdRQPvoAB0hF52hKrpCNVRHFN2jR/SMXqwH68l6td6m1gUr79lDf2B9fAFcZZ8j</latexit>2
664

1/2
1/2
0
0

3
775

<latexit sha1_base64="e7mXCtMaT0vr6U8/Xs38u3stcHg=">AAACG3icbVDLSsNAFJ34rPVVdelmsAiualJEXRbduKxgH9CEMpnctEMnkzAzEUvof7jxV9y4UMSV4MK/cZqWoq0XZjiccy733uMnnClt29/W0vLK6tp6YaO4ubW9s1va22+qOJUUGjTmsWz7RAFnAhqaaQ7tRAKJfA4tf3A91lv3IBWLxZ0eJuBFpCdYyCjRhuqWqq4PPSYyPyJasocRdk6r2HWxPftyAkQws3RLZbti54UXgTMFZTSterf06QYxTSMQmnKiVMexE+1lRGpGOYyKbqogIXRAetAxUJAIlJflt43wsWECHMbSPKFxzv7uyEik1DDyjdPs11fz2pj8T+ukOrz0MiaSVIOgk0FhyrGO8TgoHDAJVPOhAYRKZnbFtE8kodrEWTQhOPMnL4JmteKcV5zbs3LtahpHAR2iI3SCHHSBaugG1VEDUfSIntErerOerBfr3fqYWJesac8B+lPW1w9dMZ8j</latexit>2
664

1/2
0
0

1/2

3
775

<latexit sha1_base64="DqNaPijHiZqp7iWmyY6IHkOc/5Y=">AAACG3icbVDLSgMxFM34rPU16tJNsAiu6kwRdVl047KCfUBnKJnMbRuayQxJRixD/8ONv+LGhSKuBBf+jWk7FG09kORw7rnk3hMknCntON/W0vLK6tp6YaO4ubW9s2vv7TdUnEoKdRrzWLYCooAzAXXNNIdWIoFEAYdmMLge15v3IBWLxZ0eJuBHpCdYl1GijdSxK14APSayICJasocRdrDnTS/3tDJ7QIQzS8cuOWVnArxI3JyUUI5ax/70wpimEQhNOVGq7TqJ9jMiNaMcRkUvVZAQOiA9aBsqSATKzya7jfCxUULcjaU5QuOJ+rsjI5FSwygwTjNfX83XxuJ/tXaqu5d+xkSSahB0+lE35VjHeBwUDpkEqvnQEEIlM7Ni2ieSUG3iLJoQ3PmVF0mjUnbPy+7tWal6lcdRQIfoCJ0gF12gKrpBNVRHFD2iZ/SK3qwn68V6tz6m1iUr7zlAf2B9/QBd/Z8j</latexit>2
664

0
0

1/2
1/2

3
775

<latexit sha1_base64="GP2CyTqHFicYgRKp2ypOKXZpzAg=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualJEXRbduKxgH9CEMpnctkMnkzAzEUvof7jxV9y4UMSV4MK/cdoGqa0Xhjmccy733hMknCntON/W0vLK6tp6YaO4ubW9s2vv7TdUnEoKdRrzWLYCooAzAXXNNIdWIoFEAYdmMLge6817kIrF4k4PE/Aj0hOsyyjRhurYFS+AHhNZEBEt2cMIO9jzsHtamfkMBSL8tXTsklN2JoUXgZuDEsqr1rE/vTCmaQRCU06UartOov2MSM0oh1HRSxUkhA5ID9oGChKB8rPJbSN8bJgQd2NpntB4ws52ZCRSahgFxmn266t5bUz+p7VT3b30MyaSVIOg00HdlGMd43FQOGQSqOZDAwiVzOyKaZ9IQrWJs2hCcOdPXgSNStk9L7u3Z6XqVR5HAR2iI3SCXHSBqugG1VAdUfSIntErerOerBfr3fqYWpesvOcA/Snr6wddMZ8j</latexit>2
664

0
1/2
1/2
0

3
775

<latexit sha1_base64="dvmnDoGAasVM8xRdhXW2G4usM1w=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhd1aSIuiy6cVnBPqAJZTK5bYdOJmFmIpbQX3Djr7hxoYhbd+78G6dtEG09MMzhnHu5954g4Uxpx/mylpZXVtfWCxvFza3tnV17b7+p4lRSaNCYx7IdEAWcCWhopjm0EwkkCji0guHVxG/dgVQsFrd6lIAfkb5gPUaJNlLXLnsB9JnIgohoye7H2D2pYs+bfSDCH6Nrl5yKMwVeJG5OSihHvWt/emFM0wiEppwo1XGdRPsZkZpRDuOilypICB2SPnQMFSQC5WfTi8b42Cgh7sXSPKHxVP3dkZFIqVEUmEqz30DNexPxP6+T6t6FnzGRpBoEnQ3qpRzrGE/iwSGTQDUfGUKoZGZXTAdEEqpNiEUTgjt/8iJpVivuWcW9OS3VLvM4CugQHaEyctE5qqFrVEcNRNEDekIv6NV6tJ6tN+t9Vrpk5T0H6A+sj2/kz5xv</latexit>
1/2
1/2

�

<latexit sha1_base64="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

3
5

<latexit sha1_base64="UkMIbvQ+myzC02ASzi2qcShqSYU=">AAACJXicbVBNS8NAEN34WetX1aOXxSJ4KomKevBQ9OKxgrWFppTNdlIXN5u4OxFLyJ/x4l/x4sEigif/itsaxK8Huzzem2FmXpBIYdB135yp6ZnZufnSQnlxaXlltbK2fmniVHNo8ljGuh0wA1IoaKJACe1EA4sCCa3g+nTst25BGxGrCxwm0I3YQIlQcIZW6lWOfQw145mXZ7650Zjt5bkfwECoLIgYanGXU4/6/tcHqv/l9CpVt+ZOQP8SryBVUqDRq4z8fszTCBRyyYzpeG6C3YxpFFxCXvZTAwnj12wAHUsVi8B0s8mVOd22Sp+GsbZPIZ2o3zsyFhkzjAJbafe7Mr+9sfif10kxPOpmQiUpguKfg8JUUozpODLaFxo4yqEljGthd6X8itnU0AZbtiF4v0/+Sy53a95BzTvfr9ZPijhKZJNskR3ikUNSJ2ekQZqEk3vySJ7JyHlwnpwX5/WzdMopejbIDzjvH/GRpXw=</latexit>

1p
3

2
4

1
1
1

3
5

<latexit sha1_base64="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2
664

0
0
0
1

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
0

3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664

0
1
0
0

3
775

<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<latexit sha1_base64="EojfIhHai308tv7xZ+bGlwaPBY0=">AAACH3icbVDLSgMxFM3UV62vUZdugkVwVWeKVJdFNy4r2Ad0hpJJb9vQTGZIMmIZ+idu/BU3LhQRd/0b03YQbXsh5HDOudx7TxBzprTjTKzc2vrG5lZ+u7Czu7d/YB8eNVSUSAp1GvFItgKigDMBdc00h1YsgYQBh2YwvJ3qzUeQikXiQY9i8EPSF6zHKNGG6tgVL4A+E2kQEi3Z0xi7F2Xseas+EN1fW8cuOiVnVngZuBkooqxqHfvb60Y0CUFoyolSbdeJtZ8SqRnlMC54iYKY0CHpQ9tAQUJQfjq7b4zPDNPFvUiaJzSesX87UhIqNQoD4zT7DdSiNiVXae1E9679lIk40SDofFAv4VhHeBoW7jIJVPORAYRKZnbFdEAkodpEWjAhuIsnL4NGueRWSu79ZbF6k8WRRyfoFJ0jF12hKrpDNVRHFD2jV/SOPqwX6836tL7m1pyV9Ryjf2VNfgBSG6AP</latexit>2
664

1/2
1/2
1/2
1/2

3
775

<latexit sha1_base64="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�
<latexit sha1_base64="5C4KcYkPSmV/Mo8+TKzN6va8pnE=">AAACH3icbVDLSgNBEJz1bXxFPXoZDIKnsCOiHkUvHhVMImRDmJ30JoOzs+tMrxiW/RMv/ooXD4qIt/yNkwei0YKGoqqb7q4wVdKi7w+8mdm5+YXFpeXSyura+kZ5c6tuk8wIqIlEJeYm5BaU1FBDiQpuUgM8DhU0wtvzod+4B2Nloq+xn0Ir5l0tIyk4OqldPgowMlzkrMgDe2cwPyiKIISu1HkYczTyoaAsCCijAejOt9YuV/yqPwL9S9iEVMgEl+3yZ9BJRBaDRqG4tU3mp9jKuUEpFBSlILOQcnHLu9B0VPMYbCsf/VfQPad0aJQYVxrpSP05kfPY2n4cuk53X89Oe0PxP6+ZYXTSyqVOMwQtxouiTFFM6DAs2pEGBKq+I1wY6W6losddXugiLbkQ2PTLf0n9oMqOquzqsHJ6NoljieyQXbJPGDkmp+SCXJIaEeSRPJNX8uY9eS/eu/cxbp3xJjPb5Be8wRequqP2</latexit>

1p
2


1
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

Figure 9: Hyperspheres in 2D, 3D, and 4D (orthogonal representations).

Note that depending on the axes are drawn a unit circle may not appear perfectly circular. Let
∆n represent the n-dimensional simplex.

∆n =
{
x ∈ Rn

∣∣ 1Tx = 1, x ≥ 0
}

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

4

<latexit sha1_base64="C9+c4xdZgKz4+2C6A/lK+Ubi12Q=">AAACFnicbVDLSgMxFM3UV62vUZdugkVwY50poi6LblxWsA/oDCWT3rahmcyQZMQy9Cvc+CtuXCjiVtz5N6btKNp6IORwzr3ce08Qc6a043xauYXFpeWV/GphbX1jc8ve3qmrKJEUajTikWwGRAFnAmqaaQ7NWAIJAw6NYHA59hu3IBWLxI0exuCHpCdYl1GijdS2j7wAekykQUi0ZHcj7B6Xsed9fw72QHR+3LZddErOBHieuBkpogzVtv3hdSKahCA05USpluvE2k+J1IxyGBW8REFM6ID0oGWoICEoP52cNcIHRungbiTNExpP1N8dKQmVGoaBqTT79dWsNxb/81qJ7p77KRNxokHQ6aBuwrGO8Dgj3GESqOZDQwiVzOyKaZ9IQrVJsmBCcGdPnif1csk9LbnXJ8XKRRZHHu2hfXSIXHSGKugKVVENUXSPHtEzerEerCfr1XqbluasrGcX/YH1/gWdnZ3J</latexit>2
4

1/2
1/2
0

3
5

<latexit sha1_base64="suzlfqJ70bISjjHPQRngBPbZdoE=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhurEkRdVl047KCfUATymRy2w6dTMLMRCyhX+HGX3HjQhG34s6/cdoG0dYDMxzOuZd77wkSzpR2nC9rYXFpeWW1sFZc39jc2rZ3dhsqTiWFOo15LFsBUcCZgLpmmkMrkUCigEMzGFyN/eYdSMVicauHCfgR6QnWZZRoI3XsYy+AHhNZEBEt2f0IuycV7HnYGX8TDiL8cTt2ySk7E+B54uakhHLUOvanF8Y0jUBoyolSbddJtJ8RqRnlMCp6qYKE0AHpQdtQQSJQfjY5a4QPjRLibizNExpP1N8dGYmUGkaBqTT79dWsNxb/89qp7l74GRNJqkHQ6aBuyrGO8TgjHDIJVPOhIYRKZnbFtE8kodokWTQhuLMnz5NGpeyeld2b01L1Mo+jgPbRATpCLjpHVXSNaqiOKHpAT+gFvVqP1rP1Zr1PSxesvGcP/YH18Q2eA53J</latexit>2
4

1/2
0

1/2

3
5

<latexit sha1_base64="mob+I2XuIOzrWYYmDiJniDOMYWo=">AAACFnicbVDLSgMxFM3UV62vUZdugkVwY50poi6LblxWsA/oDCWT3rahmcyQZMQy9Cvc+CtuXCjiVtz5N6btULT1QMjhnHu5954g5kxpx/m2ckvLK6tr+fXCxubW9o69u1dXUSIp1GjEI9kMiALOBNQ00xyasQQSBhwaweB67DfuQSoWiTs9jMEPSU+wLqNEG6ltn3gB9JhIg5BoyR5G2MGeh93T8uwD0Zm5bbvolJwJ8CJxM1JEGapt+8vrRDQJQWjKiVIt14m1nxKpGeUwKniJgpjQAelBy1BBQlB+OjlrhI+M0sHdSJonNJ6ovztSEio1DANTafbrq3lvLP7ntRLdvfRTJuJEg6DTQd2EYx3hcUa4wyRQzYeGECqZ2RXTPpGEapNkwYTgzp+8SOrlkntecm/PipWrLI48OkCH6Bi56AJV0A2qohqi6BE9o1f0Zj1ZL9a79TEtzVlZzz76A+vzB55pnck=</latexit>2
4

0
1/2
1/2

3
5

<latexit sha1_base64="iWpSHMH1Lvn8u7x8baxSMkPEatY=">AAACF3icbVC7TsMwFHV4lvIKMLJYVEhMIQEEjBUsjEWiD6mJKse5ba06TmQ7iCrqX7DwKywMIMQKG3+D+wBBy5FsH51zr3zvCVPOlHbdT2tufmFxabmwUlxdW9/YtLe2ayrJJIUqTXgiGyFRwJmAqmaaQyOVQOKQQz3sXQ79+i1IxRJxo/spBDHpCNZmlGgjtWzHD6HDRB7GREt2N8De4bHvD2/8/YCIfuyWXXIddwQ8S7wJKaEJKi37w48SmsUgNOVEqabnpjrIidSMchgU/UxBSmiPdKBpqCAxqCAf7TXA+0aJcDuR5giNR+rvjpzESvXj0FSa+bpq2huK/3nNTLfPg5yJNNMg6PijdsaxTvAwJBwxCVTzviGESmZmxbRLJKHaRFk0IXjTK8+S2pHjnTre9UmpfDGJo4B20R46QB46Q2V0hSqoiii6R4/oGb1YD9aT9Wq9jUvnrEnPDvoD6/0LOmyeGA==</latexit>2
4

1/3
1/3
1/3

3
5

<latexit sha1_base64="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0

3
5

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

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

4

<latexit sha1_base64="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2
664

0
0
0
1

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
0

3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664

0
1
0
0

3
775

<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<latexit sha1_base64="aW9R3S4oXkrq1NQxqd5ZSaGHEtw=">AAACH3icbVDLSgMxFM3UV62vUZdugkVwVWekVJdFNy4r2Ad0hpJJb9vQTGZIMmIZ+idu/BU3LhQRd/0b03YQbXsh5HDOudx7TxBzprTjTKzc2vrG5lZ+u7Czu7d/YB8eNVSUSAp1GvFItgKigDMBdc00h1YsgYQBh2YwvJ3qzUeQikXiQY9i8EPSF6zHKNGG6tgVL4A+E2kQEi3Z0xi7F2Xseas+EN1fW8cuOiVnVngZuBkooqxqHfvb60Y0CUFoyolSbdeJtZ8SqRnlMC54iYKY0CHpQ9tAQUJQfjq7b4zPDNPFvUiaJzSesX87UhIqNQoD4zT7DdSiNiVXae1E9679lIk40SDofFAv4VhHeBoW7jIJVPORAYRKZnbFdEAkodpEWjAhuIsnL4PGZcmtlNz7crF6k8WRRyfoFJ0jF12hKrpDNVRHFD2jV/SOPqwX6836tL7m1pyV9Ryjf2VNfgBe/6AX</latexit>2
664

1/4
1/4
1/4
1/4

3
775

<latexit sha1_base64="FCR1rX4qMkzymS0PuWmN07DHD7M=">AAACG3icbVDLSgMxFM34rPU16tJNsAiu6kwRdVl047KCfUCnlEzmThuayQxJRixD/8ONv+LGhSKuBBf+jWk7irYeSHI491xy7/ETzpR2nE9rYXFpeWW1sFZc39jc2rZ3dhsqTiWFOo15LFs+UcCZgLpmmkMrkUAin0PTH1yO681bkIrF4kYPE+hEpCdYyCjRRuraFc+HHhOZHxEt2d0Iu8cV7Hnfj5NfIIIfS9cuOWVnAjxP3JyUUI5a1373gpimEQhNOVGq7TqJ7mREakY5jIpeqiAhdEB60DZUkAhUJ5vsNsKHRglwGEtzhMYT9XdHRiKlhpFvnGa+vpqtjcX/au1Uh+edjIkk1SDo9KMw5VjHeBwUDpgEqvnQEEIlM7Ni2ieSUG3iLJoQ3NmV50mjUnZPy+71Sal6kcdRQPvoAB0hF52hKrpCNVRHFN2jR/SMXqwH68l6td6m1gUr79lDf2B9fAFcZZ8j</latexit>2
664

1/2
1/2
0
0

3
775

<latexit sha1_base64="e7mXCtMaT0vr6U8/Xs38u3stcHg=">AAACG3icbVDLSsNAFJ34rPVVdelmsAiualJEXRbduKxgH9CEMpnctEMnkzAzEUvof7jxV9y4UMSV4MK/cZqWoq0XZjiccy733uMnnClt29/W0vLK6tp6YaO4ubW9s1va22+qOJUUGjTmsWz7RAFnAhqaaQ7tRAKJfA4tf3A91lv3IBWLxZ0eJuBFpCdYyCjRhuqWqq4PPSYyPyJasocRdk6r2HWxPftyAkQws3RLZbti54UXgTMFZTSterf06QYxTSMQmnKiVMexE+1lRGpGOYyKbqogIXRAetAxUJAIlJflt43wsWECHMbSPKFxzv7uyEik1DDyjdPs11fz2pj8T+ukOrz0MiaSVIOgk0FhyrGO8TgoHDAJVPOhAYRKZnbFtE8kodrEWTQhOPMnL4JmteKcV5zbs3LtahpHAR2iI3SCHHSBaugG1VEDUfSIntErerOerBfr3fqYWJesac8B+lPW1w9dMZ8j</latexit>2
664

1/2
0
0

1/2

3
775

<latexit sha1_base64="DqNaPijHiZqp7iWmyY6IHkOc/5Y=">AAACG3icbVDLSgMxFM34rPU16tJNsAiu6kwRdVl047KCfUBnKJnMbRuayQxJRixD/8ONv+LGhSKuBBf+jWk7FG09kORw7rnk3hMknCntON/W0vLK6tp6YaO4ubW9s2vv7TdUnEoKdRrzWLYCooAzAXXNNIdWIoFEAYdmMLge15v3IBWLxZ0eJuBHpCdYl1GijdSxK14APSayICJasocRdrDnTS/3tDJ7QIQzS8cuOWVnArxI3JyUUI5ax/70wpimEQhNOVGq7TqJ9jMiNaMcRkUvVZAQOiA9aBsqSATKzya7jfCxUULcjaU5QuOJ+rsjI5FSwygwTjNfX83XxuJ/tXaqu5d+xkSSahB0+lE35VjHeBwUDpkEqvnQEEIlM7Ni2ieSUG3iLJoQ3PmVF0mjUnbPy+7tWal6lcdRQIfoCJ0gF12gKrpBNVRHFD2iZ/SK3qwn68V6tz6m1iUr7zlAf2B9/QBd/Z8j</latexit>2
664

0
0

1/2
1/2

3
775

<latexit sha1_base64="GP2CyTqHFicYgRKp2ypOKXZpzAg=">AAACG3icbVDLSsNAFJ34rPUVdelmsAiualJEXRbduKxgH9CEMpnctkMnkzAzEUvof7jxV9y4UMSV4MK/cdoGqa0Xhjmccy733hMknCntON/W0vLK6tp6YaO4ubW9s2vv7TdUnEoKdRrzWLYCooAzAXXNNIdWIoFEAYdmMLge6817kIrF4k4PE/Aj0hOsyyjRhurYFS+AHhNZEBEt2cMIO9jzsHtamfkMBSL8tXTsklN2JoUXgZuDEsqr1rE/vTCmaQRCU06UartOov2MSM0oh1HRSxUkhA5ID9oGChKB8rPJbSN8bJgQd2NpntB4ws52ZCRSahgFxmn266t5bUz+p7VT3b30MyaSVIOg00HdlGMd43FQOGQSqOZDAwiVzOyKaZ9IQrWJs2hCcOdPXgSNStk9L7u3Z6XqVR5HAR2iI3SCXHSBqugG1VAdUfSIntErerOerBfr3fqYWpesvOcA/Snr6wddMZ8j</latexit>2
664

0
1/2
1/2
0

3
775

<latexit sha1_base64="dvmnDoGAasVM8xRdhXW2G4usM1w=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhd1aSIuiy6cVnBPqAJZTK5bYdOJmFmIpbQX3Djr7hxoYhbd+78G6dtEG09MMzhnHu5954g4Uxpx/mylpZXVtfWCxvFza3tnV17b7+p4lRSaNCYx7IdEAWcCWhopjm0EwkkCji0guHVxG/dgVQsFrd6lIAfkb5gPUaJNlLXLnsB9JnIgohoye7H2D2pYs+bfSDCH6Nrl5yKMwVeJG5OSihHvWt/emFM0wiEppwo1XGdRPsZkZpRDuOilypICB2SPnQMFSQC5WfTi8b42Cgh7sXSPKHxVP3dkZFIqVEUmEqz30DNexPxP6+T6t6FnzGRpBoEnQ3qpRzrGE/iwSGTQDUfGUKoZGZXTAdEEqpNiEUTgjt/8iJpVivuWcW9OS3VLvM4CugQHaEyctE5qqFrVEcNRNEDekIv6NV6tJ6tN+t9Vrpk5T0H6A+sj2/kz5xv</latexit>
1/2
1/2

�

<latexit sha1_base64="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

3
5

<latexit sha1_base64="UkMIbvQ+myzC02ASzi2qcShqSYU=">AAACJXicbVBNS8NAEN34WetX1aOXxSJ4KomKevBQ9OKxgrWFppTNdlIXN5u4OxFLyJ/x4l/x4sEigif/itsaxK8Huzzem2FmXpBIYdB135yp6ZnZufnSQnlxaXlltbK2fmniVHNo8ljGuh0wA1IoaKJACe1EA4sCCa3g+nTst25BGxGrCxwm0I3YQIlQcIZW6lWOfQw145mXZ7650Zjt5bkfwECoLIgYanGXU4/6/tcHqv/l9CpVt+ZOQP8SryBVUqDRq4z8fszTCBRyyYzpeG6C3YxpFFxCXvZTAwnj12wAHUsVi8B0s8mVOd22Sp+GsbZPIZ2o3zsyFhkzjAJbafe7Mr+9sfif10kxPOpmQiUpguKfg8JUUozpODLaFxo4yqEljGthd6X8itnU0AZbtiF4v0/+Sy53a95BzTvfr9ZPijhKZJNskR3ikUNSJ2ekQZqEk3vySJ7JyHlwnpwX5/WzdMopejbIDzjvH/GRpXw=</latexit>

1p
3

2
4

1
1
1

3
5

<latexit sha1_base64="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2
664

0
0
0
1

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
0

3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664

0
1
0
0

3
775

<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<latexit sha1_base64="EojfIhHai308tv7xZ+bGlwaPBY0=">AAACH3icbVDLSgMxFM3UV62vUZdugkVwVWeKVJdFNy4r2Ad0hpJJb9vQTGZIMmIZ+idu/BU3LhQRd/0b03YQbXsh5HDOudx7TxBzprTjTKzc2vrG5lZ+u7Czu7d/YB8eNVSUSAp1GvFItgKigDMBdc00h1YsgYQBh2YwvJ3qzUeQikXiQY9i8EPSF6zHKNGG6tgVL4A+E2kQEi3Z0xi7F2Xseas+EN1fW8cuOiVnVngZuBkooqxqHfvb60Y0CUFoyolSbdeJtZ8SqRnlMC54iYKY0CHpQ9tAQUJQfjq7b4zPDNPFvUiaJzSesX87UhIqNQoD4zT7DdSiNiVXae1E9679lIk40SDofFAv4VhHeBoW7jIJVPORAYRKZnbFdEAkodpEWjAhuIsnL4NGueRWSu79ZbF6k8WRRyfoFJ0jF12hKrpDNVRHFD2jV/SOPqwX6836tL7m1pyV9Ryjf2VNfgBSG6AP</latexit>2
664

1/2
1/2
1/2
1/2

3
775

<latexit sha1_base64="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�
<latexit sha1_base64="5C4KcYkPSmV/Mo8+TKzN6va8pnE=">AAACH3icbVDLSgNBEJz1bXxFPXoZDIKnsCOiHkUvHhVMImRDmJ30JoOzs+tMrxiW/RMv/ooXD4qIt/yNkwei0YKGoqqb7q4wVdKi7w+8mdm5+YXFpeXSyura+kZ5c6tuk8wIqIlEJeYm5BaU1FBDiQpuUgM8DhU0wtvzod+4B2Nloq+xn0Ir5l0tIyk4OqldPgowMlzkrMgDe2cwPyiKIISu1HkYczTyoaAsCCijAejOt9YuV/yqPwL9S9iEVMgEl+3yZ9BJRBaDRqG4tU3mp9jKuUEpFBSlILOQcnHLu9B0VPMYbCsf/VfQPad0aJQYVxrpSP05kfPY2n4cuk53X89Oe0PxP6+ZYXTSyqVOMwQtxouiTFFM6DAs2pEGBKq+I1wY6W6losddXugiLbkQ2PTLf0n9oMqOquzqsHJ6NoljieyQXbJPGDkmp+SCXJIaEeSRPJNX8uY9eS/eu/cxbp3xJjPb5Be8wRequqP2</latexit>

1p
2


1
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
Figure 10: Simplicies in 2D, 3D, and 4D (orthogonal representations).

Simplexes are often used to represent probability distributions on finite sets, ie. a vector x ∈ Rn

can represent a discrete probability distribution if and only if it satisfies the above conditions. We
note that if we remove the constraints that each element xi ≥ 0, we get a a particular n − 1-
dimensional affine space

ℓn =
{
x ∈ Rn

∣∣ 1Tx = 1
}

6



For n = 2 this is a line through the points I1, I2; for n = 3 this is a plane through the points
I1, I2, I3. Later on, this set will be useful in defining many affine spaces via transformation through
a matrix.

<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="dvmnDoGAasVM8xRdhXW2G4usM1w=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhd1aSIuiy6cVnBPqAJZTK5bYdOJmFmIpbQX3Djr7hxoYhbd+78G6dtEG09MMzhnHu5954g4Uxpx/mylpZXVtfWCxvFza3tnV17b7+p4lRSaNCYx7IdEAWcCWhopjm0EwkkCji0guHVxG/dgVQsFrd6lIAfkb5gPUaJNlLXLnsB9JnIgohoye7H2D2pYs+bfSDCH6Nrl5yKMwVeJG5OSihHvWt/emFM0wiEppwo1XGdRPsZkZpRDuOilypICB2SPnQMFSQC5WfTi8b42Cgh7sXSPKHxVP3dkZFIqVEUmEqz30DNexPxP6+T6t6FnzGRpBoEnQ3qpRzrGE/iwSGTQDUfGUKoZGZXTAdEEqpNiEUTgjt/8iJpVivuWcW9OS3VLvM4CugQHaEyctE5qqFrVEcNRNEDekIv6NV6tJ6tN+t9Vrpk5T0H6A+sj2/kz5xv</latexit>
1/2
1/2

�

<latexit sha1_base64="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�

<latexit sha1_base64="A6mKe//7CWTTDRdpUpjfDJiZfTw=">AAACEXicbVDLSgMxFM34rPU16tJNsAjdWGeqqMuiG5cV7AM6Q8lkbtvQTGZIMmIZ+gtu/BU3LhRx686df2P6QLT1QMjhnHu5954g4Uxpx/myFhaXlldWc2v59Y3NrW17Z7eu4lRSqNGYx7IZEAWcCahppjk0EwkkCjg0gv7VyG/cgVQsFrd6kIAfka5gHUaJNlLbLnoBdJnIgohoye6HJ8dl7Hn4yB39IMIfo20XnJIzBp4n7pQU0BTVtv3phTFNIxCacqJUy3US7WdEakY5DPNeqiAhtE+60DJUkAiUn40vGuJDo4S4E0vzhMZj9XdHRiKlBlFgKs1+PTXrjcT/vFaqOxd+xkSSahB0MqiTcqxjPIoHh0wC1XxgCKGSmV0x7RFJqDYh5k0I7uzJ86ReLrlnJffmtFC5nMaRQ/voABWRi85RBV2jKqohih7QE3pBr9aj9Wy9We+T0gVr2rOH/sD6+Ab9Qpx+</latexit>
3/2
�1/2

�

<latexit sha1_base64="AEuIjMK14GmcMW8FyMP/1cADvww=">AAACEnicbVDLSgMxFM3UV62vUZdugkXQhXWmirosunFZwT6gM5RM5rYNzWSGJCOWod/gxl9x40IRt67c+TemD0SrB0IO59zLvfcECWdKO86nlZubX1hcyi8XVlbX1jfsza26ilNJoUZjHstmQBRwJqCmmebQTCSQKODQCPqXI79xC1KxWNzoQQJ+RLqCdRgl2kht+8ALoMtEFkRES3Y3PHSPytjz8LH5sAci/HbadtEpOWPgv8SdkiKaotq2P7wwpmkEQlNOlGq5TqL9jEjNKIdhwUsVJIT2SRdahgoSgfKz8UlDvGeUEHdiaZ7QeKz+7MhIpNQgCkyl2a+nZr2R+J/XSnXn3M+YSFINgk4GdVKOdYxH+eCQSaCaDwwhVDKzK6Y9IgnVJsWCCcGdPfkvqZdL7mnJvT4pVi6mceTRDtpF+8hFZ6iCrlAV1RBF9+gRPaMX68F6sl6tt0lpzpr2bKNfsN6/AF0enKg=</latexit>
�1/2
3/2

�

<latexit sha1_base64="a6Lmg7gyj89hgo40qKVDEAhltPY=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKUBIRdVl047KCfUATymRy2w6dTMLMRCyh3+DGX3HjQhG3rtz5N07bULT1wAyHc+7l3nuChDOlHefbWlhcWl5ZLawV1zc2t7btnd26ilNJoUZjHstmQBRwJqCmmebQTCSQKODQCPrXI79xD1KxWNzpQQJ+RLqCdRgl2kht+9gLoMtEFkRES/YwxCfY86YfiHDqtO2SU3bGwPPEzUkJ5ai27S8vjGkagdCUE6VarpNoPyNSM8phWPRSBQmhfdKFlqGCRKD8bHzSEB8aJcSdWJonNB6rvzsyEik1iAJTafbrqVlvJP7ntVLdufQzJpJUg6CTQZ2UYx3jUT44ZBKo5gNDCJXM7Ippj0hCtUmxaEJwZ0+eJ/XTsntedm/PSpWrPI4C2kcH6Ai56AJV0A2qohqi6BE9o1f0Zj1ZL9a79TEpXbDynj30B9bnD5jSnM4=</latexit>2
4

+
+
+

3
5

<latexit sha1_base64="2oLu8TMGCbEUW8NPHZ1g9srGd/0=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKWBIRdVl047KCfUATymRy2w6dTMLMRCyh3+DGX3HjQhG3rtz5N07bINp6YIbDOfdy7z1BwpnSjvNlzc0vLC4tF1aKq2vrG5v21nZdxamkUKMxj2UzIAo4E1DTTHNoJhJIFHBoBP2rkd+4A6lYLG71IAE/Il3BOowSbaS2fegF0GUiCyKiJbsf4mPsefgo/0CEP07bLjllZww8S9yclFCOatv+9MKYphEITTlRquU6ifYzIjWjHIZFL1WQENonXWgZKkgEys/GJw3xvlFC3ImleULjsfq7IyORUoMoMJVmv56a9kbif14r1Z0LP2MiSTUIOhnUSTnWMR7lg0MmgWo+MIRQycyumPaIJFSbFIsmBHf65FlSPym7Z2X35rRUuczjKKBdtIcOkIvOUQVdoyqqIYoe0BN6Qa/Wo/VsvVnvk9I5K+/ZQX9gfXwDnAqc0A==</latexit>2
4
�
+
+

3
5

<latexit sha1_base64="E7zZPNb2uhHI9jdRh8hA6ZYjm8A=">AAACEnicbVDLSsNAFJ34rPVVdelmsAiKWBIRdVl047KCfUATymRy0w6dTMLMRCyh3+DGX3HjQhG3rtz5N07aItp6YIbDOfdy7z1+wpnStv1lzc0vLC4tF1aKq2vrG5ulre2GilNJoU5jHsuWTxRwJqCumebQSiSQyOfQ9PtXud+8A6lYLG71IAEvIl3BQkaJNlKndOj60GUi8yOiJbsf4iPsuvg4/wwDEfw4nVLZrtgj4FniTEgZTVDrlD7dIKZpBEJTTpRqO3aivYxIzSiHYdFNFSSE9kkX2oYKEoHystFJQ7xvlACHsTRPaDxSf3dkJFJqEPmm0uzXU9NeLv7ntVMdXngZE0mqQdDxoDDlWMc4zwcHTALVfGAIoZKZXTHtEUmoNikWTQjO9MmzpHFScc4qzs1puXo5iaOAdtEeOkAOOkdVdI1qqI4oekBP6AW9Wo/Ws/VmvY9L56xJzw76A+vjG5wAnNA=</latexit>2
4

+
�
+

3
5

<latexit sha1_base64="hoJQNRW77SdmMKXFt6dzEPDqB/4=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKWBIRdVl047KCfUATymRy2w6dTMLMRCyh3+DGX3HjQhG3rtz5N07bINp6YIbDOfdy7z1BwpnSjvNlzc0vLC4tF1aKq2vrG5v21nZdxamkUKMxj2UzIAo4E1DTTHNoJhJIFHBoBP2rkd+4A6lYLG71IAE/Il3BOowSbaS2fegF0GUiCyKiJbsf4iPseZPvGHsgwh+nbZecsjMGniVuTkooR7Vtf3phTNMIhKacKNVynUT7GZGaUQ7DopcqSAjtky60DBUkAuVn45OGeN8oIe7E0jyh8Vj93ZGRSKlBFJhKs19PTXsj8T+vlerOhZ8xkaQaBJ0M6qQc6xiP8sEhk0A1HxhCqGRmV0x7RBKqTYpFE4I7ffIsqZ+U3bOye3NaqlzmcRTQLtpDB8hF56iCrlEV1RBFD+gJvaBX69F6tt6s90npnJX37KA/sD6+AZv2nNA=</latexit>2
4

+
+
�

3
5

<latexit sha1_base64="W3XaWhlkliTtUDGTVoOL82X5MSE=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKWBIRdVl047KCfUATymRy2w6dTMLMRCyh3+DGX3HjQhG3rtz5N07bINp6YIbDOfdy7z1BwpnSjvNlzc0vLC4tF1aKq2vrG5v21nZdxamkUKMxj2UzIAo4E1DTTHNoJhJIFHBoBP2rkd+4A6lYLG71IAE/Il3BOowSbaS2fegF0GUiCyKiJbsf4mPseZPvCHsgwh+nbZecsjMGniVuTkooR7Vtf3phTNMIhKacKNVynUT7GZGaUQ7DopcqSAjtky60DBUkAuVn45OGeN8oIe7E0jyh8Vj93ZGRSKlBFJhKs19PTXsj8T+vlerOhZ8xkaQaBJ0M6qQc6xiP8sEhk0A1HxhCqGRmV0x7RBKqTYpFE4I7ffIsqZ+U3bOye3NaqlzmcRTQLtpDB8hF56iCrlEV1RBFD+gJvaBX69F6tt6s90npnJX37KA/sD6+AZ84nNI=</latexit>2
4
�
�
+

3
5

<latexit sha1_base64="j9j6/gkm4TuijHklR1hYcoXejWY=">AAACEnicbVDLSsNAFJ34rPVVdelmsAiKWBIRdVl047KCfUATymRy0w6dTMLMRCyh3+DGX3HjQhG3rtz5N07aItp6YIbDOfdy7z1+wpnStv1lzc0vLC4tF1aKq2vrG5ulre2GilNJoU5jHsuWTxRwJqCumebQSiSQyOfQ9PtXud+8A6lYLG71IAEvIl3BQkaJNlKndOj60GUi8yOiJbsf4mPsuvgo/wwDEfw4nVLZrtgj4FniTEgZTVDrlD7dIKZpBEJTTpRqO3aivYxIzSiHYdFNFSSE9kkX2oYKEoHystFJQ7xvlACHsTRPaDxSf3dkJFJqEPmm0uzXU9NeLv7ntVMdXngZE0mqQdDxoDDlWMc4zwcHTALVfGAIoZKZXTHtEUmoNikWTQjO9MmzpHFScc4qzs1puXo5iaOAdtEeOkAOOkdVdI1qqI4oekBP6AW9Wo/Ws/VmvY9L56xJzw76A+vjG58unNI=</latexit>2
4
�
+
�

3
5

<latexit sha1_base64="PAmyCTimM4D4+Tjw5fGRu1H9tQk=">AAACEnicbVDLSsNAFJ34rPUVdelmsAiKWBIRdVl047KCfUATymRy2w6dTMLMRCyh3+DGX3HjQhG3rtz5N07bINp6YIbDOfdy7z1BwpnSjvNlzc0vLC4tF1aKq2vrG5v21nZdxamkUKMxj2UzIAo4E1DTTHNoJhJIFHBoBP2rkd+4A6lYLG71IAE/Il3BOowSbaS2fegF0GUiCyKiJbsf4iPsefg4/0CEP07bLjllZww8S9yclFCOatv+9MKYphEITTlRquU6ifYzIjWjHIZFL1WQENonXWgZKkgEys/GJw3xvlFC3ImleULjsfq7IyORUoMoMJVmv56a9kbif14r1Z0LP2MiSTUIOhnUSTnWMR7lg0MmgWo+MIRQycyumPaIJFSbFIsmBHf65FlSPym7Z2X35rRUuczjKKBdtIcOkIvOUQVdoyqqIYoe0BN6Qa/Wo/VsvVnvk9I5K+/ZQX9gfXwDnySc0g==</latexit>2
4

+
�
�

3
5

<latexit sha1_base64="17hls/GwmJlNeqraR0HxaeQ1Xnc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi94q2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJaPZpygH9GB5CFn1Fjp4a7n9coVt+rOQJaJl5MK5Kj3yl/dfszSCKVhgmrd8dzE+BlVhjOBk1I31ZhQNqID7FgqaYTaz2anTsiJVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6JRuCt/jyMmmeVb2Lqnd/Xqld53EU4QiO4RQ8uIQa3EIdGsBgAM/wCm+OcF6cd+dj3lpw8plD+APn8wfF/413</latexit>

I1

<latexit sha1_base64="n6yHQa1iqo6zblyYNcYz8foxD7E=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj0oreK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHstHM07Qj+hA8pAzaqz0cNer9kplt+LOQJaJl5My5Kj3Sl/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2anTsipVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpn+TPlfIjBhbQpni9lbChlRRZmw6RRuCt/jyMmlWK95Fxbs/L9eu8zgKcAwncAYeXEINbqEODWAwgGd4hTdHOC/Ou/Mxb11x8pkj+APn8wfHg414</latexit>

I2

<latexit sha1_base64="ed7pu6gxmbDO3sqLDWzNzt1Uy+w=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPRi94q2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDVh8MPN6bYWZekAiujet+OYWl5ZXVteJ6aWNza3unvLvX1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoeuq3HlFpHssHM07Qj+hA8pAzaqx0f9s77ZUrbtWdgfwlXk4qkKPeK392+zFLI5SGCap1x3MT42dUGc4ETkrdVGNC2YgOsGOppBFqP5udOiFHVumTMFa2pCEz9edERiOtx1FgOyNqhnrRm4r/eZ3UhJd+xmWSGpRsvihMBTExmf5N+lwhM2JsCWWK21sJG1JFmbHplGwI3uLLf0nzpOqdV727s0rtKo+jCAdwCMfgwQXU4Abq0AAGA3iCF3h1hPPsvDnv89aCk8/swy84H9/JB415</latexit>

I3

Figure 11: Affine sets ℓ2 and ℓ3

It will also be useful to represent unit balls of other norms. The 2-norm unit ball is simply the
Euclidean unit sphere above. Let ♢n represent the n-dimensional unit 1-norm ball.

♢n =
{
x ∈ Rn

∣∣ ∥x∥1 = 1
}

Note that the “faces” of the 1-norm ball are simplicies with different sign patterns.

<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="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2
664

0
0
0
1

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
0

3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664

0
1
0
0

3
775

<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
0

3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664

0
1
0
0

3
775

<latexit sha1_base64="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2
664

0
0
0
1

3
775

<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="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0

3
5

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

3
5

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

3
5

<latexit sha1_base64="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0

3
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="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�

<latexit sha1_base64="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="1RvqLt0GjD80z9m0kIyA9xPC5t0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8j7GLPm/08EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDxBGnhE=</latexit>2
664

1
1
1
1

3
775<latexit sha1_base64="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2

664

0
0
0
1

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
0

3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664

0
1
0
0

3
775

<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<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="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0

3
5

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

3
5

<latexit sha1_base64="2e6GG7jG7yjZv3n+Gt9vsDkmDeE=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvsxdrHnFZ8HIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVUMnLY=</latexit>2
4

1
1
1

3
5

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

3

<latexit sha1_base64="bUsjbRnUDidG0ez0IF3r4q5KvAk=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQwZKIqMuiG5cV7AOaUCaT23boZBJmJmIJ/Qc3/oobF4q4dePOv3HaBtHWA3M5nHMvc+8JEs6Udpwvq7CwuLS8Ulwtra1vbG7Z2zsNFaeSQp3GPJatgCjgTEBdM82hlUggUcChGQyuxn7zDqRisbjVwwT8iPQE6zJKtJE69pEXQI+JLIiIlux+hF3sedNybCqI8Mfq2GWn4kyA54mbkzLKUevYn14Y0zQCoSknSrVdJ9F+RqRmlMOo5KUKEkIHpAdtQwWJQPnZ5KYRPjBKiLuxNE9oPFF/T2QkUmoYBabT7NdXs95Y/M9rp7p74WdMJKkGQacfdVOOdYzHAeGQSaCaDw0hVDKzK6Z9IgnVJsaSCcGdPXmeNE4q7lnFvTktVy/zOIpoD+2jQ+Sic1RF16iG6oiiB/SEXtCr9Wg9W2/W+7S1YOUzu+gPrI9vKmudFw==</latexit>2
4

1
1
�1

3
5

<latexit sha1_base64="C+aXmn6Mfumg78L/V+D4JmfuFuY=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCWBIRdVl047KCfUATymRy2w6dTMLMRCyhH+HGX3HjQhG3Ltz5N07bULT1wAyHc+7l3nuChDOlHefbWlhcWl5ZLawV1zc2t7btnd26ilNJoUZjHstmQBRwJqCmmebQTCSQKODQCPrXI79xD1KxWNzpQQJ+RLqCdRgl2kht+9gLoMtEFkRES/YwxC72PHwy/UGEU69tl5yyMwaeJ25OSihHtW1/eWFM0wiEppwo1XKdRPsZkZpRDsOilypICO2TLrQMFSQC5Wfjo4b40Cgh7sTSPKHxWP3dkZFIqUEUmEqzX0/NeiPxP6+V6s6lnzGRpBoEnQzqpBzrGI8SwiGTQDUfGEKoZGZXTHtEEqpNjkUTgjt78jypn5bd87J7e1aqXOVxFNA+OkBHyEUXqIJuUBXVEEWP6Bm9ojfryXqx3q2PSemClffsoT+wPn8Anz6dTg==</latexit>2
4

1
�1
�1

3
5

<latexit sha1_base64="qvnM7KfYs2k1ppF6pkyrGJUiIVs=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQwZKIqMuiG5cV7AOaUCbT23boZBJmJmIJ/Qc3/oobF4q4dePOv3GaBtHWA3M5nHMvc+8JYs6Udpwvq7CwuLS8Ulwtra1vbG7Z2zsNFSWSQp1GPJKtgCjgTEBdM82hFUsgYcChGQyvJn7zDqRikbjVoxj8kPQF6zFKtJE69pEXQJ+JNAiJlux+jF3sefg4q6aA6P5YHbvsVJwMeJ64OSmjHLWO/el1I5qEIDTlRKm268TaT4nUjHIYl7xEQUzokPShbaggISg/zW4a4wOjdHEvkuYJjTP190RKQqVGYWA6zX4DNetNxP+8dqJ7F37KRJxoEHT6US/hWEd4EhDuMglU85EhhEpmdsV0QCSh2sRYMiG4syfPk8ZJxT2ruDen5eplHkcR7aF9dIhcdI6q6BrVUB1R9ICe0At6tR6tZ+vNep+2Fqx8Zhf9gfXxDSojnRc=</latexit>2
4

1
�1
1

3
5

<latexit sha1_base64="qX4qK1Urzmq9Smvj+Nc44n9JVMI=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQxJKIqMuiG5cV7AOaUCaT23boZBJmJmIJ/Qg3/oobF4q4deHOv3HaBtHWA3M5nHMvc+8JEs6Udpwvq7CwuLS8Ulwtra1vbG7Z2zsNFaeSQp3GPJatgCjgTEBdM82hlUggUcChGQyuxn7zDqRisbjVwwT8iPQE6zJKtJE69pEXQI+JLIiIlux+hI9d7Hl5NQVE+ON17LJTcSbA88TNSRnlqHXsTy+MaRqB0JQTpdquk2g/I1IzymFU8lIFCaED0oO2oYJEoPxsctQIHxglxN1Ymic0nqi/JzISKTWMAtNp9uurWW8s/ue1U9298DMmklSDoNOPuinHOsbjhHDIJFDNh4YQKpnZFdM+kYRqk2PJhODOnjxPGicV96zi3pyWq5d5HEW0h/bRIXLROaqia1RDdUTRA3pCL+jVerSerTfrfdpasPKZXfQH1sc3nq6dTg==</latexit>2
4
�1
�1
1

3
5

<latexit sha1_base64="KiqVGQbKgY8a3XmsEzmfvx+/kDs=">AAACE3icbVDLSsNAFJ34rPUVdelmsAgiWBIRdVl047KCfUATymRy2w6dTMLMRCyh/+DGX3HjQhG3btz5N07bKNp6YIbDOfdy7z1BwpnSjvNpzc0vLC4tF1aKq2vrG5v21nZdxamkUKMxj2UzIAo4E1DTTHNoJhJIFHBoBP3Lkd+4BalYLG70IAE/Il3BOowSbaS2fegF0GUiCyKiJbsb4iMXex7+/kCEP1bbLjllZww8S9yclFCOatv+8MKYphEITTlRquU6ifYzIjWjHIZFL1WQENonXWgZKkgEys/GNw3xvlFC3ImleULjsfq7IyORUoMoMJVmv56a9kbif14r1Z1zP2MiSTUIOhnUSTnWMR4FhEMmgWo+MIRQycyumPaIJFSbGIsmBHf65FlSPy67p2X3+qRUucjjKKBdtIcOkIvOUAVdoSqqIYru0SN6Ri/Wg/VkvVpvk9I5K+/ZQX9gvX8BKdudFw==</latexit>2
4
�1
1
1

3
5

<latexit sha1_base64="VdhJSXzttOveizjcFbJoF4vQlUY=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQxJKIqMuiG5cV7AOaUCaT23boZBJmJmIJ/Qg3/oobF4q4deHOv3HaBtHWAzMczrmXe+8JEs6Udpwvq7CwuLS8Ulwtra1vbG7Z2zsNFaeSQp3GPJatgCjgTEBdM82hlUggUcChGQyuxn7zDqRisbjVwwT8iPQE6zJKtJE69pEXQI+JLIiIlux+hI9d7Hl48o0piPDH69hlp+JMgOeJm5MyylHr2J9eGNM0AqEpJ0q1XSfRfkakZpTDqOSlChJCB6QHbUMFiUD52eSoET4wSoi7sTRPaDxRf3dkJFJqGAWm0uzXV7PeWPzPa6e6e+FnTCSpBkGng7opxzrG44RwyCRQzYeGECqZ2RXTPpGEapNjyYTgzp48TxonFfes4t6clquXeRxFtIf20SFy0TmqomtUQ3VE0QN6Qi/o1Xq0nq03631aWrDynl30B9bHN572nU4=</latexit>2
4
�1
1
�1

3
5

<latexit sha1_base64="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�

<latexit sha1_base64="yQHSWaAuB5wQBPYLmURyK98+6SY=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKiLotuXFawD2hCmUxu26GTSZiZiCX0B9z4K25cKOLWvTv/xkkbRFsPzHA4517uvSdIOFPacb6shcWl5ZXV0lp5fWNza9ve2W2qOJUUGjTmsWwHRAFnAhqaaQ7tRAKJAg6tYHiV+607kIrF4laPEvAj0hesxyjRRurah14AfSayICJasvsxdrHn5R+I8Efs2hWn6kyA54lbkAoqUO/an14Y0zQCoSknSnVcJ9F+RqRmlMO47KUKEkKHpA8dQwWJQPnZ5JoxPjJKiHuxNE9oPFF/d2QkUmoUBabS7DdQs14u/ud1Ut278DMmklSDoNNBvZRjHeM8GhwyCVTzkSGESmZ2xXRAJKHaBFg2IbizJ8+T5knVPau6N6eV2mURRwntowN0jFx0jmroGtVRA1H0gJ7QC3q1Hq1n6816n5YuWEXPHvoD6+Mb/wKbhQ==</latexit>
1
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="7F2T3OeXJiXFv8QMVWGGaa63fvg=">AAACD3icbVBNS8NAEN3Ur1q/oh69LBbFiyURUY9FLx4r2A9oQtlspu3SzSbsbsQS+g+8+Fe8eFDEq1dv/hu3bRBtfTDweG+GmXlBwpnSjvNlFRYWl5ZXiqultfWNzS17e6eh4lRSqNOYx7IVEAWcCahrpjm0EgkkCjg0g8HV2G/egVQsFrd6mIAfkZ5gXUaJNlLHPvQC6DGRBRHRkt2P8LGLPQ+7GHsgwh+5Y5edijMBniduTsooR61jf3phTNMIhKacKNV2nUT7GZGaUQ6jkpcqSAgdkB60DRUkAuVnk39G+MAoIe7G0pTQeKL+nshIpNQwCkynua+vZr2x+J/XTnX3ws+YSFINgk4XdVOOdYzH4eCQSaCaDw0hVDJzK6Z9IgnVJsKSCcGdfXmeNE4q7lnFvTktVy/zOIpoD+2jI+Sic1RF16iG6oiiB/SEXtCr9Wg9W2/W+7S1YOUzu+gPrI9v0gSb5g==</latexit>
�1
1

�

<latexit sha1_base64="k6FSNWnShlKkcP4taZWBDShL8zo=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lE1GXRjcsK9gFNKJPpbTt0MgkzE7GEfoIbf8WNC0XcunTn3zhpg2jrgRkO59zLvfcEMWdKO86XVVhYXFpeKa6W1tY3Nrfs7Z2GihJJoU4jHslWQBRwJqCumebQiiWQMODQDIZXmd+8A6lYJG71KAY/JH3BeowSbaSOfegF0GciDUKiJbsf42MXe172Yw9E90fv2GWn4kyA54mbkzLKUevYn143okkIQlNOlGq7Tqz9lEjNKIdxyUsUxIQOSR/ahgoSgvLTyUFjfGCULu5F0jyh8UT93ZGSUKlRGJhKs99AzXqZ+J/XTnTvwk+ZiBMNgk4H9RKOdYSzdHCXSaCajwwhVDKzK6YDIgnVJsOSCcGdPXmeNE4q7lnFvTktVy/zOIpoD+2jI+Sic1RF16iG6oiiB/SEXtCr9Wg9W2/W+7S0YOU9u+gPrI9vRiqcHQ==</latexit>
�1
�1

�
<latexit sha1_base64="q2fF4UwY0ARkHVU4e11YOfduEic=">AAACDnicbVBNS8NAEN3Ur1q/oh69LJaCF0sioh6LXjxWsB/QhLLZTNulm03Y3Ygl9Bd48a948aCIV8/e/Ddu2yDa+mDg8d4MM/OChDOlHefLKiwtr6yuFddLG5tb2zv27l5Txamk0KAxj2U7IAo4E9DQTHNoJxJIFHBoBcOrid+6A6lYLG71KAE/In3BeowSbaSuXfEC6DORBRHRkt2PXex5+NjF2AMR/qhdu+xUnSnwInFzUkY56l370wtjmkYgNOVEqY7rJNrPiNSMchiXvFRBQuiQ9KFjqCARKD+bvjPGFaOEuBdLU0Ljqfp7IiORUqMoMJ3mvoGa9ybif14n1b0LP2MiSTUIOlvUSznWMZ5kg0MmgWo+MoRQycytmA6IJFSbBEsmBHf+5UXSPKm6Z1X35rRcu8zjKKIDdIiOkIvOUQ1dozpqIIoe0BN6Qa/Wo/VsvVnvs9aClc/soz+wPr4Bc3GbvA==</latexit>

1
�1

�

Figure 12: 1-norm balls in 2D, 3D, and 4D (orthogonal representation)

Finally, let □∞
n represent the n-dimensional unit ∞-norm ball.

□∞
n =

{
x ∈ Rn

∣∣ −1 ≤ x ≤ 1
}

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

4

<latexit sha1_base64="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2
664

0
0
0
1

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
0

3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664

0
1
0
0

3
775

<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
0

3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664

0
1
0
0

3
775

<latexit sha1_base64="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2
664

0
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3
775

<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="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0
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5

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

3
5

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

3
5

<latexit sha1_base64="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0
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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="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�

<latexit sha1_base64="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="1RvqLt0GjD80z9m0kIyA9xPC5t0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8j7GLPm/08EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDxBGnhE=</latexit>2
664

1
1
1
1

3
775<latexit sha1_base64="CKri7mWNVEMeVjq2BtjOogIwpE8=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKZPJTTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbfLQemOFwzr3ce4+fcKa043xahYXFpeWV4mppbX1jc8ve3mmoOJUU6jTmsWz5RAFnAuqaaQ6tRAKJfA5Nf3A59pu3IBWLxY0eJtCJSE+wkFGijdS1jzwfekxkfkS0ZHcjB3se/vlc7IEIvt2uXXYqzgR4nrg5KaMcta794QUxTSMQmnKiVNt1Et3JiNSMchiVvFRBQuiA9KBtqCARqE42OWuED4wS4DCW5gmNJ+rvjoxESg0j31Sa/fpq1huL/3ntVIfnnYyJJNUg6HRQmHKsYzzOCAdMAtV8aAihkpldMe0TSag2SZZMCO7syfOkcVxxTyvu9Um5epHHUUR7aB8dIhedoSq6QjVURxTdo0f0jF6sB+vJerXepqUFK+/ZRX9gvX8BDR6eDg==</latexit>2

664

0
0
0
1

3
775

<latexit sha1_base64="obPxKggYOjFIAfOmTWJrSS4kzFk=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwY0lE1GXRjcsK9gFNKJPJbTt0MgkzE7GEfoUbf8WNC0Xcijv/xmkbpLYemOFwzr3ce0+QcKa043xbhaXlldW14nppY3Nre8fe3WuoOJUU6jTmsWwFRAFnAuqaaQ6tRAKJAg7NYHA99pv3IBWLxZ0eJuBHpCdYl1GijdSxT7wAekxkQUS0ZA8jF3sedmY/EOGv27HLTsWZAC8SNydllKPWsb+8MKZpBEJTTpRqu06i/YxIzSiHUclLFSSEDkgP2oYKEoHys8lZI3xklBB3Y2me0HiiznZkJFJqGAWm0uzXV/PeWPzPa6e6e+lnTCSpBkGng7opxzrG44xwyCRQzYeGECqZ2RXTPpGEapNkyYTgzp+8SBqnFfe84t6elatXeRxFdIAO0TFy0QWqohtUQ3VE0SN6Rq/ozXqyXqx362NaWrDynn30B9bnDw0tng4=</latexit>2
664

1
0
0
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3
775

<latexit sha1_base64="cLPwBgUJ0owQd2hqYWxNYSiXRiY=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOGmDaOuBuRzOuZe59wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK9yv3UHUrFY3OpRAn5E+oL1GCXaSF372Augz0QWRERLdj92sOdhNy9OUUCEP27XrjhVZwI8T9yCVFCBetf+9MKYphEITTlRquM6ifYzIjWjHMZlL1WQEDokfegYKkgEys8mZ43xoVFC3IuleULjifp7IiORUqMoMJ1mv4Ga9XLxP6+T6t6FnzGRpBoEnX7USznWMc4zwiGTQDUfGUKoZGZXTAdEEqpNkmUTgjt78jxpnlTds6p7c1qpXRZxlNA+OkBHyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aeuCVczsoT+wPr4BDSieDg==</latexit>2
664
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3
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<latexit sha1_base64="XEbVRARVKVRghDNLmlSMhPWiEfs=">AAACFnicbVDLSsNAFJ34rPUVdelmsAhuLImIuiy6cVnBPqAJZTK5bYdOJmFmIpbQr3Djr7hxoYhbceffOE2DaOuBGQ7n3Mu99wQJZ0o7zpe1sLi0vLJaWiuvb2xubds7u00Vp5JCg8Y8lu2AKOBMQEMzzaGdSCBRwKEVDK8mfusOpGKxuNWjBPyI9AXrMUq0kbr2sRdAn4ksiIiW7H7sYM/D+ecWDET443btilN1cuB54hakggrUu/anF8Y0jUBoyolSHddJtJ8RqRnlMC57qYKE0CHpQ8dQQSJQfpafNcaHRglxL5bmCY1z9XdHRiKlRlFgKs1+AzXrTcT/vE6qexd+xkSSahB0OqiXcqxjPMkIh0wC1XxkCKGSmV0xHRBJqDZJlk0I7uzJ86R5UnXPqu7NaaV2WcRRQvvoAB0hF52jGrpGddRAFD2gJ/SCXq1H69l6s96npQtW0bOH/sD6+AYNI54O</latexit>2
664

0
0
1
0

3
775

<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="gyzMtcnomf54JedWFMnymL6HfMk=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvuxiz0PO8UHIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVMGnLQ=</latexit>2
4

1
0
0

3
5

<latexit sha1_base64="3eeyzHzAY3DkQUhweJnGpi3ojDQ=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jZM2iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/ugq99t3IBWLxa0eJ9CLyECwkFGijdS3q54PAyYyPyJasvuJgz0Pu/lnGIjgx+jbFafmTIEXiVuQCirQ6NufXhDTNAKhKSdKdV0n0b2MSM0oh0nZSxUkhI7IALqGChKB6mXTiyb42CgBDmNpntB4qv7uyEik1DjyTaXZb6jmvVz8z+umOrzoZUwkqQZBZ4PClGMd4zweHDAJVPOxIYRKZnbFdEgkodqEWDYhuPMnL5LWSc09q7k3p5X6ZRFHCR2iI1RFLjpHdXSNGqiJKHpAT+gFvVqP1rP1Zr3PSpesoucA/YH18Q1TAZy0</latexit>2
4

0
1
0

3
5

<latexit sha1_base64="FQFZbTYAPHPnay4HxUz6eVUHnO4=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CUMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM0iLYemOFwzr3ce4+fcKa043xZS8srq2vrpY3y5tb2zq69t99ScSopNGnMY9nxiQLOBDQ10xw6iQQS+Rza/uhq6rfvQCoWi1s9TqAXkYFgIaNEG6lvVz0fBkxkfkS0ZPcTB3sezj8XeyCCH6NvV5yakwMvErcgFVSg0bc/vSCmaQRCU06U6rpOonsZkZpRDpOylypICB2RAXQNFSQC1cvyiyb42CgBDmNpntA4V393ZCRSahz5ptLsN1Tz3lT8z+umOrzoZUwkqQZBZ4PClGMd42k8OGASqOZjQwiVzOyK6ZBIQrUJsWxCcOdPXiStk5p7VnNvTiv1yyKOEjpER6iKXHSO6ugaNVATUfSAntALerUerWfrzXqflS5ZRc8B+gPr4xtS/Jy0</latexit>2
4

0
0
1

3
5

<latexit sha1_base64="2e6GG7jG7yjZv3n+Gt9vsDkmDeE=">AAACEXicbVDLSsNAFJ34rPUVdelmsAhdlUREXRbduKxgH9CEMpnctEMnkzAzEUvoL7jxV9y4UMStO3f+jdM2iLYemOFwzr3ce0+Qcqa043xZS8srq2vrpY3y5tb2zq69t99SSSYpNGnCE9kJiALOBDQ10xw6qQQSBxzawfBq4rfvQCqWiFs9SsGPSV+wiFGijdSzq14AfSbyICZasvsxdrHnFZ8HIvwxenbFqTlT4EXiFqSCCjR69qcXJjSLQWjKiVJd10m1nxOpGeUwLnuZgpTQIelD11BBYlB+Pr1ojI+NEuIokeYJjafq746cxEqN4sBUmv0Gat6biP953UxHF37ORJppEHQ2KMo41gmexINDJoFqPjKEUMnMrpgOiCRUmxDLJgR3/uRF0jqpuWc19+a0Ur8s4iihQ3SEqshF56iOrlEDNRFFD+gJvaBX69F6tt6s91npklX0HKA/sD6+AVUMnLY=</latexit>2
4

1
1
1

3
5

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

3

<latexit sha1_base64="bUsjbRnUDidG0ez0IF3r4q5KvAk=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQwZKIqMuiG5cV7AOaUCaT23boZBJmJmIJ/Qc3/oobF4q4dePOv3HaBtHWA3M5nHMvc+8JEs6Udpwvq7CwuLS8Ulwtra1vbG7Z2zsNFaeSQp3GPJatgCjgTEBdM82hlUggUcChGQyuxn7zDqRisbjVwwT8iPQE6zJKtJE69pEXQI+JLIiIlux+hF3sedNybCqI8Mfq2GWn4kyA54mbkzLKUevYn14Y0zQCoSknSrVdJ9F+RqRmlMOo5KUKEkIHpAdtQwWJQPnZ5KYRPjBKiLuxNE9oPFF/T2QkUmoYBabT7NdXs95Y/M9rp7p74WdMJKkGQacfdVOOdYzHAeGQSaCaDw0hVDKzK6Z9IgnVJsaSCcGdPXmeNE4q7lnFvTktVy/zOIpoD+2jQ+Sic1RF16iG6oiiB/SEXtCr9Wg9W2/W+7S1YOUzu+gPrI9vKmudFw==</latexit>2
4

1
1
�1

3
5

<latexit sha1_base64="C+aXmn6Mfumg78L/V+D4JmfuFuY=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCWBIRdVl047KCfUATymRy2w6dTMLMRCyhH+HGX3HjQhG3Ltz5N07bULT1wAyHc+7l3nuChDOlHefbWlhcWl5ZLawV1zc2t7btnd26ilNJoUZjHstmQBRwJqCmmebQTCSQKODQCPrXI79xD1KxWNzpQQJ+RLqCdRgl2kht+9gLoMtEFkRES/YwxC72PHwy/UGEU69tl5yyMwaeJ25OSihHtW1/eWFM0wiEppwo1XKdRPsZkZpRDsOilypICO2TLrQMFSQC5Wfjo4b40Cgh7sTSPKHxWP3dkZFIqUEUmEqzX0/NeiPxP6+V6s6lnzGRpBoEnQzqpBzrGI8SwiGTQDUfGEKoZGZXTHtEEqpNjkUTgjt78jypn5bd87J7e1aqXOVxFNA+OkBHyEUXqIJuUBXVEEWP6Bm9ojfryXqx3q2PSemClffsoT+wPn8Anz6dTg==</latexit>2
4

1
�1
�1

3
5

<latexit sha1_base64="qvnM7KfYs2k1ppF6pkyrGJUiIVs=">AAACE3icbVDLSsNAFJ3UV62vqEs3g0UQwZKIqMuiG5cV7AOaUCbT23boZBJmJmIJ/Qc3/oobF4q4dePOv3GaBtHWA3M5nHMvc+8JYs6Udpwvq7CwuLS8Ulwtra1vbG7Z2zsNFSWSQp1GPJKtgCjgTEBdM82hFUsgYcChGQyvJn7zDqRikbjVoxj8kPQF6zFKtJE69pEXQJ+JNAiJlux+jF3sefg4q6aA6P5YHbvsVJwMeJ64OSmjHLWO/el1I5qEIDTlRKm268TaT4nUjHIYl7xEQUzokPShbaggISg/zW4a4wOjdHEvkuYJjTP190RKQqVGYWA6zX4DNetNxP+8dqJ7F37KRJxoEHT6US/hWEd4EhDuMglU85EhhEpmdsV0QCSh2sRYMiG4syfPk8ZJxT2ruDen5eplHkcR7aF9dIhcdI6q6BrVUB1R9ICe0At6tR6tZ+vNep+2Fqx8Zhf9gfXxDSojnRc=</latexit>2
4

1
�1
1

3
5

<latexit sha1_base64="qX4qK1Urzmq9Smvj+Nc44n9JVMI=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQxJKIqMuiG5cV7AOaUCaT23boZBJmJmIJ/Qg3/oobF4q4deHOv3HaBtHWA3M5nHMvc+8JEs6Udpwvq7CwuLS8Ulwtra1vbG7Z2zsNFaeSQp3GPJatgCjgTEBdM82hlUggUcChGQyuxn7zDqRisbjVwwT8iPQE6zJKtJE69pEXQI+JLIiIlux+hI9d7Hl5NQVE+ON17LJTcSbA88TNSRnlqHXsTy+MaRqB0JQTpdquk2g/I1IzymFU8lIFCaED0oO2oYJEoPxsctQIHxglxN1Ymic0nqi/JzISKTWMAtNp9uurWW8s/ue1U9298DMmklSDoNOPuinHOsbjhHDIJFDNh4YQKpnZFdM+kYRqk2PJhODOnjxPGicV96zi3pyWq5d5HEW0h/bRIXLROaqia1RDdUTRA3pCL+jVerSerTfrfdpasPKZXfQH1sc3nq6dTg==</latexit>2
4
�1
�1
1

3
5

<latexit sha1_base64="KiqVGQbKgY8a3XmsEzmfvx+/kDs=">AAACE3icbVDLSsNAFJ34rPUVdelmsAgiWBIRdVl047KCfUATymRy2w6dTMLMRCyh/+DGX3HjQhG3btz5N07bKNp6YIbDOfdy7z1BwpnSjvNpzc0vLC4tF1aKq2vrG5v21nZdxamkUKMxj2UzIAo4E1DTTHNoJhJIFHBoBP3Lkd+4BalYLG70IAE/Il3BOowSbaS2fegF0GUiCyKiJbsb4iMXex7+/kCEP1bbLjllZww8S9yclFCOatv+8MKYphEITTlRquU6ifYzIjWjHIZFL1WQENonXWgZKkgEys/GNw3xvlFC3ImleULjsfq7IyORUoMoMJVmv56a9kbif14r1Z1zP2MiSTUIOhnUSTnWMR4FhEMmgWo+MIRQycyumPaIJFSbGIsmBHf65FlSPy67p2X3+qRUucjjKKBdtIcOkIvOUAVdoSqqIYru0SN6Ri/Wg/VkvVpvk9I5K+/ZQX9gvX8BKdudFw==</latexit>2
4
�1
1
1

3
5

<latexit sha1_base64="VdhJSXzttOveizjcFbJoF4vQlUY=">AAACFHicbVDLSsNAFJ3UV62vqEs3g0UQxJKIqMuiG5cV7AOaUCaT23boZBJmJmIJ/Qg3/oobF4q4deHOv3HaBtHWAzMczrmXe+8JEs6Udpwvq7CwuLS8Ulwtra1vbG7Z2zsNFaeSQp3GPJatgCjgTEBdM82hlUggUcChGQyuxn7zDqRisbjVwwT8iPQE6zJKtJE69pEXQI+JLIiIlux+hI9d7Hl48o0piPDH69hlp+JMgOeJm5MyylHr2J9eGNM0AqEpJ0q1XSfRfkakZpTDqOSlChJCB6QHbUMFiUD52eSoET4wSoi7sTRPaDxRf3dkJFJqGAWm0uzXV7PeWPzPa6e6e+FnTCSpBkGng7opxzrG44RwyCRQzYeGECqZ2RXTPpGEapNjyYTgzp48TxonFfes4t6clquXeRxFtIf20SFy0TmqomtUQ3VE0QN6Qi/o1Xq0nq03631aWrDynl30B9bHN572nU4=</latexit>2
4
�1
1
�1

3
5

<latexit sha1_base64="Ir+4jv4Brfqqs8/wHNgHN8268Qw=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EXex52MEeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1wm4Q=</latexit>
1
0

�

<latexit sha1_base64="OlqnUYNS6z/HouXm7VZlE9RE/1Q=">AAACDXicbVBNS8NAEN34WetX1KOXxSp4KomIeix68VjBfkATymYzaZduNmF3I5bQP+DFv+LFgyJevXvz37htg2jrg4HHezPMzAtSzpR2nC9rYXFpeWW1tFZe39jc2rZ3dpsqySSFBk14ItsBUcCZgIZmmkM7lUDigEMrGFyN/dYdSMUScauHKfgx6QkWMUq0kbr2oRdAj4k8iImW7H6EHex52MUeiPBH7NoVp+pMgOeJW5AKKlDv2p9emNAsBqEpJ0p1XCfVfk6kZpTDqOxlClJCB6QHHUMFiUH5+eSbET4ySoijRJoSGk/U3xM5iZUaxoHpNPf11aw3Fv/zOpmOLvyciTTTIOh0UZRxrBM8jgaHTALVfGgIoZKZWzHtE0moNgGWTQju7MvzpHlSdc+q7s1ppXZZxFFC++gAHSMXnaMaukZ11EAUPaAn9IJerUfr2Xqz3qetC1Yxs4f+wPr4Bv1rm4Q=</latexit>
0
1

�

<latexit sha1_base64="yQHSWaAuB5wQBPYLmURyK98+6SY=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKiLotuXFawD2hCmUxu26GTSZiZiCX0B9z4K25cKOLWvTv/xkkbRFsPzHA4517uvSdIOFPacb6shcWl5ZXV0lp5fWNza9ve2W2qOJUUGjTmsWwHRAFnAhqaaQ7tRAKJAg6tYHiV+607kIrF4laPEvAj0hesxyjRRurah14AfSayICJasvsxdrHn5R+I8Efs2hWn6kyA54lbkAoqUO/an14Y0zQCoSknSnVcJ9F+RqRmlMO47KUKEkKHpA8dQwWJQPnZ5JoxPjJKiHuxNE9oPFF/d2QkUmoUBabS7DdQs14u/ud1Ut278DMmklSDoNNBvZRjHeM8GhwyCVTzkSGESmZ2xXRAJKHaBFg2IbizJ8+T5knVPau6N6eV2mURRwntowN0jFx0jmroGtVRA1H0gJ7QC3q1Hq1n6816n5YuWEXPHvoD6+Mb/wKbhQ==</latexit>
1
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="7F2T3OeXJiXFv8QMVWGGaa63fvg=">AAACD3icbVBNS8NAEN3Ur1q/oh69LBbFiyURUY9FLx4r2A9oQtlspu3SzSbsbsQS+g+8+Fe8eFDEq1dv/hu3bRBtfTDweG+GmXlBwpnSjvNlFRYWl5ZXiqultfWNzS17e6eh4lRSqNOYx7IVEAWcCahrpjm0EgkkCjg0g8HV2G/egVQsFrd6mIAfkZ5gXUaJNlLHPvQC6DGRBRHRkt2P8LGLPQ+7GHsgwh+5Y5edijMBniduTsooR61jf3phTNMIhKacKNV2nUT7GZGaUQ6jkpcqSAgdkB60DRUkAuVnk39G+MAoIe7G0pTQeKL+nshIpNQwCkynua+vZr2x+J/XTnX3ws+YSFINgk4XdVOOdYzH4eCQSaCaDw0hVDJzK6Z9IgnVJsKSCcGdfXmeNE4q7lnFvTktVy/zOIpoD+2jI+Sic1RF16iG6oiiB/SEXtCr9Wg9W2/W+7S1YOUzu+gPrI9v0gSb5g==</latexit>
�1
1

�

<latexit sha1_base64="k6FSNWnShlKkcP4taZWBDShL8zo=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0Y0lE1GXRjcsK9gFNKJPpbTt0MgkzE7GEfoIbf8WNC0XcunTn3zhpg2jrgRkO59zLvfcEMWdKO86XVVhYXFpeKa6W1tY3Nrfs7Z2GihJJoU4jHslWQBRwJqCumebQiiWQMODQDIZXmd+8A6lYJG71KAY/JH3BeowSbaSOfegF0GciDUKiJbsf42MXe172Yw9E90fv2GWn4kyA54mbkzLKUevYn143okkIQlNOlGq7Tqz9lEjNKIdxyUsUxIQOSR/ahgoSgvLTyUFjfGCULu5F0jyh8UT93ZGSUKlRGJhKs99AzXqZ+J/XTnTvwk+ZiBMNgk4H9RKOdYSzdHCXSaCajwwhVDKzK6YDIgnVJsOSCcGdPXmeNE4q7lnFvTktVy/zOIpoD+2jI+Sic1RF16iG6oiiB/SEXtCr9Wg9W2/W+7S0YOU9u+gPrI9vRiqcHQ==</latexit>
�1
�1

�
<latexit sha1_base64="q2fF4UwY0ARkHVU4e11YOfduEic=">AAACDnicbVBNS8NAEN3Ur1q/oh69LJaCF0sioh6LXjxWsB/QhLLZTNulm03Y3Ygl9Bd48a948aCIV8/e/Ddu2yDa+mDg8d4MM/OChDOlHefLKiwtr6yuFddLG5tb2zv27l5Txamk0KAxj2U7IAo4E9DQTHNoJxJIFHBoBcOrid+6A6lYLG71KAE/In3BeowSbaSuXfEC6DORBRHRkt2PXex5+NjF2AMR/qhdu+xUnSnwInFzUkY56l370wtjmkYgNOVEqY7rJNrPiNSMchiXvFRBQuiQ9KFjqCARKD+bvjPGFaOEuBdLU0Ljqfp7IiORUqMoMJ3mvoGa9ybif14n1b0LP2MiSTUIOlvUSznWMZ5kg0MmgWo+MoRQycytmA6IJFSbBEsmBHf+5UXSPKm6Z1X35rRcu8zjKKIDdIiOkIvOUQ1dozpqIIoe0BN6Qa/Wo/VsvVnvs9aClc/soz+wPr4Bc3GbvA==</latexit>

1
�1

�

Figure 13: Inf-norm balls in 2D, 3D, and 4D (orthogonal representation)

Note that the unit ∞-ball is substantially larger than the unit cube though it has the same
shape. The unit cube always has unit volume regardless of the dimension. The volume of the unit
∞-ball grows rapidly as 2n.

Again discussion of these sets is left till later.

4 Inner Products

Visualizing inner products, yTx for x, y ∈ Rn is critical to any geometric visualization. We detail
two methods here: one based on the spatial axis representations of vectors and one based on a
hybrid parallel-spatial axis representation. Note that while we will present these techniques with
the two vectors y and x playing different roles, inner products are symmetric and the roles of these
vectors can always be reversed.

4.1 Spatial Visualization

The first technique is a somewhat traditional approach to inner product visualization where an inner
product is thought of as a projection from one vector onto another. Consider two vectors x, y ∈ Rn.
First define the unit vector in the x direction (labeled u) and an (n − 1)-dimensional hyperplane,
T tangent to the unit sphere at this point (shown here in 2D and 3D). Next, define a vector/point
v that points in the y-direction on this plane, given by the intersection of this hyperplane with the
line through y. If we drag this point v to the tip of x (and move the tip of y in a parallel motion),
then y moves to a vector with length yTx. This process is illustrated (for y, x ∈ R2) here.

8



<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x
<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x
<latexit sha1_base64="74zQQeLlv6vpOhxxqMne9+d1CzY=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqBuh6MZlBfuAdiiZzG0bmsmMSUYoQ3/CjQtF3Po77vwb03YW2nogcDjnXHLvCRLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSN7njBorta+7wmZD2itX3Ko7A1kmXk4qkKPeK391w5ilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n832nZATq4SkHyv7pCEz9fdERiOtx1FgkxE1Q73oTcX/vE5q+ld+xmWSGpRs/lE/FcTEZHo8CblCZsTYEsoUt7sSNqSKMmMrKtkSvMWTl0nzrOpdVL3780rtJq+jCEdwDKfgwSXU4A7q0AAGAp7hFd6cR+fFeXc+5tGCk88cwh84nz/BzI/K</latexit>

= �

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v

<latexit sha1_base64="74zQQeLlv6vpOhxxqMne9+d1CzY=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqBuh6MZlBfuAdiiZzG0bmsmMSUYoQ3/CjQtF3Po77vwb03YW2nogcDjnXHLvCRLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSN7njBorta+7wmZD2itX3Ko7A1kmXk4qkKPeK391w5ilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n832nZATq4SkHyv7pCEz9fdERiOtx1FgkxE1Q73oTcX/vE5q+ld+xmWSGpRs/lE/FcTEZHo8CblCZsTYEsoUt7sSNqSKMmMrKtkSvMWTl0nzrOpdVL3780rtJq+jCEdwDKfgwSXU4A7q0AAGAp7hFd6cR+fFeXc+5tGCk88cwh84nz/BzI/K</latexit>

= �
<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓

<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T
<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x
<latexit sha1_base64="74zQQeLlv6vpOhxxqMne9+d1CzY=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqBuh6MZlBfuAdiiZzG0bmsmMSUYoQ3/CjQtF3Po77vwb03YW2nogcDjnXHLvCRLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSN7njBorta+7wmZD2itX3Ko7A1kmXk4qkKPeK391w5ilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n832nZATq4SkHyv7pCEz9fdERiOtx1FgkxE1Q73oTcX/vE5q+ld+xmWSGpRs/lE/FcTEZHo8CblCZsTYEsoUt7sSNqSKMmMrKtkSvMWTl0nzrOpdVL3780rtJq+jCEdwDKfgwSXU4A7q0AAGAp7hFd6cR+fFeXc+5tGCk88cwh84nz/BzI/K</latexit>

= �

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v

<latexit sha1_base64="74zQQeLlv6vpOhxxqMne9+d1CzY=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqBuh6MZlBfuAdiiZzG0bmsmMSUYoQ3/CjQtF3Po77vwb03YW2nogcDjnXHLvCRLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSN7njBorta+7wmZD2itX3Ko7A1kmXk4qkKPeK391w5ilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n832nZATq4SkHyv7pCEz9fdERiOtx1FgkxE1Q73oTcX/vE5q+ld+xmWSGpRs/lE/FcTEZHo8CblCZsTYEsoUt7sSNqSKMmMrKtkSvMWTl0nzrOpdVL3780rtJq+jCEdwDKfgwSXU4A7q0AAGAp7hFd6cR+fFeXc+5tGCk88cwh84nz/BzI/K</latexit>

= �
<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓

<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T

Figure 14: Spatial visualizations of inner products in 2D (left) and 3D (right) for general x and y

A brief algebraic justification for this is warranted.

Proof. From properties of similar triangles and the definition of v we can obtain that

λ

∥x∥2
=

∥y∥2
∥v∥2

, ∥v∥2 cos θ = 1

It follows that λ = ∥y∥2∥x∥2 cos θ = yTx If x is a unit vector, ie. ∥x∥2 = 1, this visualization
becomes the traditional visualization (shown below) of an inner product as a projection. One can
think of this technique as extending the projection idea to the case when x and y are both non-unit
vectors.

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T
<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T
<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T

Figure 15: Spatial visualizations of inner products in 2D (left) and 3D (right) when x is a unit
vector.

The reader is encouraged to experiment with other values of x and y. Here we show the case
where the inner product is negative and the important limiting case where y and x are orthogonal
(yTx = 0) and the point v goes to ∞, ie. y does not intersect the tangent plane.
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<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T
<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="197iqPWjcPndFJUN9Hdjpc4bvn4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gPaUDbbSbt0swm7G7GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6Hz/1yhW36s5AlomXkwrkqPfKX91+zNIIpWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZpdOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhlZ9xmaQGJZsvClNBTEymb5M+V8iMGFtCmeL2VsKGVFFmbDglG4K3+PIyaZ5VvYuqd3deqV3ncRThCI7hFDy4hBrcQh0awCCEZ3iFN2fkvDjvzse8teDkM4fwB87nD8UBjYU=</latexit>yx

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v

<latexit sha1_base64="74zQQeLlv6vpOhxxqMne9+d1CzY=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqBuh6MZlBfuAdiiZzG0bmsmMSUYoQ3/CjQtF3Po77vwb03YW2nogcDjnXHLvCRLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSN7njBorta+7wmZD2itX3Ko7A1kmXk4qkKPeK391w5ilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n832nZATq4SkHyv7pCEz9fdERiOtx1FgkxE1Q73oTcX/vE5q+ld+xmWSGpRs/lE/FcTEZHo8CblCZsTYEsoUt7sSNqSKMmMrKtkSvMWTl0nzrOpdVL3780rtJq+jCEdwDKfgwSXU4A7q0AAGAp7hFd6cR+fFeXc+5tGCk88cwh84nz/BzI/K</latexit>

= �
<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓

<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T

<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T

<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="mazb0970JojN35Q8uf+F2WEfF3o=">AAAB7XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxgP6ANZbPdtGs3u2F3IoTQ/+DFgyJe/T/e/Ddu2xy09cHA470ZZuaFieAGPe/bWVldW9/YLG2Vt3d29/YrB4cto1JNWZMqoXQnJIYJLlkTOQrWSTQjcShYOxzfTv32E9OGK/mAWcKCmAwljzglaKVWj8sIs36l6tW8Gdxl4hekCgUa/cpXb6BoGjOJVBBjur6XYJATjZwKNin3UsMSQsdkyLqWShIzE+SzayfuqVUGbqS0LYnuTP09kZPYmCwObWdMcGQWvan4n9dNMboOci6TFJmk80VRKlxU7vR1d8A1oygySwjV3N7q0hHRhKINqGxD8BdfXiat85p/WfPvL6r1myKOEhzDCZyBD1dQhztoQBMoPMIzvMKbo5wX5935mLeuOMXMEfyB8/kDxCePQg==</latexit>1<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="Pv9W7D3cHVNPc7H/OCwgrReMTvI=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUvXis0C9o15JNs21oNrsmWXFZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8w8PxZcG8f5RkvLK6tr64WN4ubW9s5uaW+/qaNEUdagkYhU2yeaCS5Zw3AjWDtWjIS+YC1/dDPxW49MaR7Juklj5oVkIHnAKTFWaqf39Sd8hZ1eqexUnCnwInFzUoYctV7pq9uPaBIyaaggWndcJzZeRpThVLBxsZtoFhM6IgPWsVSSkGkvm947xsdW6eMgUrakwVP190RGQq3T0LedITFDPe9NxP+8TmKCSy/jMk4Mk3S2KEgENhGePI/7XDFqRGoJoYrbWzEdEkWosREVbQju/MuLpHlacc8r7t1ZuXqdx1GAQziCE3DhAqpwCzVoAAUBz/AKb+gBvaB39DFrXUL5zAH8Afr8AcA0jyA=</latexit>

yT x = 0

<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T

Figure 16: Case where y⊤x < 0 (left) and y⊤x = 0 (right).

We also note that this technique reduces to perhaps the most natural way to visualize scalar
multiplication. For two values x, y ∈ R on a number line, one can think of taking the product yx as
stretching a unit value for y to be the number x, ie. treating x as the “units” for y. This “rescaling”
of the y number line (by x) moves y to yx.

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T
<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v
<latexit sha1_base64="197iqPWjcPndFJUN9Hdjpc4bvn4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cq9gPaUDbbSbt0swm7G7GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6Hz/1yhW36s5AlomXkwrkqPfKX91+zNIIpWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZpdOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhlZ9xmaQGJZsvClNBTEymb5M+V8iMGFtCmeL2VsKGVFFmbDglG4K3+PIyaZ5VvYuqd3deqV3ncRThCI7hFDy4hBrcQh0awCCEZ3iFN2fkvDjvzse8teDkM4fwB87nD8UBjYU=</latexit>yx

<latexit sha1_base64="8yaoKCskarkczxuKjVJDmOoaVJQ=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRiyhv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6DGNAg==</latexit>x

<latexit sha1_base64="PnAQV+E8GuM12aj79V0t8KsJS+4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0Io/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHkyXoR3QoecgZNVZqZP1yxa26c5BV4uWkAjnq/fJXbxCzNEJpmKBadz03Mf6EKsOZwGmpl2pMKBvTIXYtlTRC7U/mh07JmVUGJIyVLWnIXP09MaGR1lkU2M6ImpFe9mbif143NeGNP+EySQ1KtlgUpoKYmMy+JgOukBmRWUKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD6bWNAw==</latexit>y

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="vep7J2D0YQO5avca6G/pRFJmv+M=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuplBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0P/NbY1Sax/LRTBL0IzqQPOSMGivVx71S2a24c5BV4uWkDDlqvdJXtx+zNEJpmKBadzw3MX5GleFM4LTYTTUmlI3oADuWShqh9rP5oVNybpU+CWNlSxoyV39PZDTSehIFtjOiZqiXvZn4n9dJTXjrZ1wmqUHJFovCVBATk9nXpM8VMiMmllCmuL2VsCFVlBmbTdGG4C2/vEqalxXvuuLVr8rVuzyOApzCGVyABzdQhQeoQQMYIDzDK7w5T86L8+58LFrXnHzmBP7A+fwB5SmNAA==</latexit>v

<latexit sha1_base64="74zQQeLlv6vpOhxxqMne9+d1CzY=">AAAB73icbVDLSgMxFL1TX7W+qi7dBIvgqsyIqBuh6MZlBfuAdiiZzG0bmsmMSUYoQ3/CjQtF3Po77vwb03YW2nogcDjnXHLvCRLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSN7njBorta+7wmZD2itX3Ko7A1kmXk4qkKPeK391w5ilEUrDBNW647mJ8TOqDGcCJ6VuqjGhbEQH2LFU0gi1n832nZATq4SkHyv7pCEz9fdERiOtx1FgkxE1Q73oTcX/vE5q+ld+xmWSGpRs/lE/FcTEZHo8CblCZsTYEsoUt7sSNqSKMmMrKtkSvMWTl0nzrOpdVL3780rtJq+jCEdwDKfgwSXU4A7q0AAGAp7hFd6cR+fFeXc+5tGCk88cwh84nz/BzI/K</latexit>

= �
<latexit sha1_base64="YzkBaHoFFgA9Ezjpdv4zeHlVYLs=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnJbDJmdmaZ6RVCyD948aCIV//Hm3/jJNmDJhY0FFXddHdFqRQWff/bW1ldW9/YLGwVt3d29/ZLB4cNqzPDeJ1pqU0ropZLoXgdBUreSg2nSSR5MxreTv3mEzdWaPWAo5SHCe0rEQtG0UmNDg440m6p7Ff8GcgyCXJShhy1bumr09MsS7hCJqm17cBPMRxTg4JJPil2MstTyoa0z9uOKppwG45n107IqVN6JNbGlUIyU39PjGli7SiJXGdCcWAXvan4n9fOML4Ox0KlGXLF5oviTBLUZPo66QnDGcqRI5QZ4W4lbEANZegCKroQgsWXl0njvBJcVoL7i3L1Jo+jAMdwAmcQwBVU4Q5qUAcGj/AMr/Dmae/Fe/c+5q0rXj5zBH/gff4Ape+PLg==</latexit>

✓

<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T

<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

<latexit sha1_base64="eiA59TVgPToYdYaArMbGqCuyfCA=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdVl047JCX9CGMplO2qGTmTBzI5TQz3DjQhG3fo07/8ZJm4VWDwwczrmXOfeEieAGPe/LKa2tb2xulbcrO7t7+wfVw6OOUammrE2VULoXEsMEl6yNHAXrJZqROBSsG07vcr/7yLThSrZwlrAgJmPJI04JWqk/iAlOKBFZaz6s1ry6t4D7l/gFqUGB5rD6ORgpmsZMIhXEmL7vJRhkRCOngs0rg9SwhNApGbO+pZLEzATZIvLcPbPKyI2Utk+iu1B/bmQkNmYWh3Yyj2hWvVz8z+unGN0EGZdJikzS5UdRKlxUbn6/O+KaURQzSwjV3GZ16YRoQtG2VLEl+Ksn/yWdi7p/VfcfLmuN26KOMpzAKZyDD9fQgHtoQhsoKHiCF3h10Hl23pz35WjJKXaO4Recj2+PJZFw</latexit>T

<latexit sha1_base64="k9OxXNv9uJlv+1nWW3d/WChKjbo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUSPvlilt15yCrxMtJBXLU++Wv3iBmaYTSMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtlTRC7WfzQ6fkzCoDEsbKljRkrv6eyGik9SQKbGdEzUgvezPxP6+bmvDGz7hMUoOSLRaFqSAmJrOvyYArZEZMLKFMcXsrYSOqKDM2m5INwVt+eZW0LqreVdVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwB46WM/w==</latexit>u

Figure 17: Spatial representation of inner products for scalar y, x.

4.2 Parallel-Spatial

The second inner product visualization technique combines the parallel axis and spatial axis repre-
sentations of vectors. This technique is subtle and actually quite powerful and is closely related to
the idea of column geometry visualization which is at the heart of this paper.

For this technique, we will represent one vector, y, in it’s parallel representation, and the other
vector, x, in it’s spatial representation. We illustrate this for y, x ∈ R3. First, draw y as a set
of heights (or parallel displacements). Next, draw the axes for x with the tips of the standard
basis vectors at the ends of each coordinate values of y and place the origin anywhere along the
zero-value line. Finally, draw the spatial representation of x relative to these axis. The height of
the corresponding point (or, more generally, the displacement along the parallel axis direction) is
yTx. This technique is illustrated in the figure below.

10



<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1

<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="+p2+IBOb9njuT7K/bqQxr8Xbsy8=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxgP6ANZbOdtEs3u3F3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg4bRqWaQZ0poXQrpAYEl1BHjgJaiQYahwKa4fB26jdHoA1X8gHHCQQx7UsecUbRSkEH4QkzpXmfy0m3VPYq3gzuMvFzUiY5at3SV6enWBqDRCaoMW3fSzDIqEbOBEyKndRAQtmQ9qFtqaQxmCCbHT1xT63ScyOlbUl0Z+rviYzGxozj0HbGFAdm0ZuK/3ntFKPrIOMySREkmy+KUuGicqcJuD2ugaEYW0KZ5vZWlw2opgxtTkUbgr/48jJpnFf8y4p/f1Gu3uRxFMgxOSFnxCdXpEruSI3UCSOP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+Xf5Kj</latexit>

origin

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1
<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x

<latexit sha1_base64="GnhOD68S419TH6l/F0Hemr/xWps=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKqBch6MVjBPOAZAmzk95kyOzsOjMrhiU/4cWDIl79HW/+jZMHookFDUVVN91dQSK4Nq775eSWlldW1/LrhY3Nre2d4u5eXcepYlhjsYhVM6AaBZdYM9wIbCYKaRQIbASD67HfeECleSzvzDBBP6I9yUPOqLFS87HjEXJJvE6x5JbdCcgP8eZJCWaodoqf7W7M0gilYYJq3fLcxPgZVYYzgaNCO9WYUDagPWxZKmmE2s8m947IkVW6JIyVLWnIRP09kdFI62EU2M6Imr6e98bif14rNeGFn3GZpAYlmy4KU0FMTMbPky5XyIwYWkKZ4vZWwvpUUWZsRAUbwsLLi6R+UvbOyt7taalyNYsjDwdwCMfgwTlU4AaqUAMGAp7gBV6de+fZeXPep605ZzazD3/gfHwDBqqOpw==</latexit>

x1 = 1
<latexit sha1_base64="62NYLH9xNXHwj4q7aoZUceIsAzo=">AAAB8XicbVDJSgNBEK2JW4xb1KOXxiB4GmaC20UIevEYwSyYDKGn05M06e4ZunvEMOQvvHhQxKt/482/sbMgmvig4PFeFVX1woQzbTzvy8ktLa+sruXXCxubW9s7xd29uo5TRWiNxDxWzRBrypmkNcMMp81EUSxCThvh4HrsNx6o0iyWd2aY0EDgnmQRI9hY6f6xU0boEnnuaadY8lxvAvRD/HlSghmqneJnuxuTVFBpCMdat3wvMUGGlWGE01GhnWqaYDLAPdqyVGJBdZBNLh6hI6t0URQrW9Kgifp7IsNC66EIbafApq/nvbH4n9dKTXQRZEwmqaGSTBdFKUcmRuP3UZcpSgwfWoKJYvZWRPpYYWJsSAUbwsLLi6Redv0z1789KVWuZnHk4QAO4Rh8OIcK3EAVakBAwhO8wKujnWfnzXmftuac2cw+/IHz8Q3qe48e</latexit>

x2 = 0.5

<latexit sha1_base64="LWeRnLuFoIik4Dbe+5/kBvwqYQE=">AAAB8XicbVDJSgNBEK2JW4xb1KOXxiB4GmbcL0LQi8cIZsFkCD2dnqRJT/fQ3SOGIX/hxYMiXv0bb/6NnQXRxAcFj/eqqKoXJpxp43lfTm5hcWl5Jb9aWFvf2Nwqbu/UtEwVoVUiuVSNEGvKmaBVwwynjURRHIec1sP+9civP1ClmRR3ZpDQIMZdwSJGsLHS/WP7GKFL5Lmn7WLJc70x0A/xZ0kJpqi0i5+tjiRpTIUhHGvd9L3EBBlWhhFOh4VWqmmCSR93adNSgWOqg2x88RAdWKWDIqlsCYPG6u+JDMdaD+LQdsbY9PSsNxL/85qpiS6CjIkkNVSQyaIo5chINHofdZiixPCBJZgoZm9FpIcVJsaGVLAhzL08T2pHrn/m+rcnpfLVNI487ME+HIIP51CGG6hAFQgIeIIXeHW08+y8Oe+T1pwzndmFP3A+vgHsBo8f</latexit>

x3 = 0.5

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

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

R3<latexit sha1_base64="i/aBZLdGJ6u0/nKG4iPkH+NhbCI=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIqMuiG5dV7APboWTStA3NZIbkjlCG/oUbF4q49W/c+Tdm2llo64HA4Zx7ybkniKUw6LrfTmFldW19o7hZ2tre2d0r7x80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXjm8xvPXFtRKQecBJzP6RDJQaCUbTSYzekOAqC9H7aK1fcqjsDWSZeTiqQo94rf3X7EUtCrpBJakzHc2P0U6pRMMmnpW5ieEzZmA55x1JFQ278dJZ4Sk6s0ieDSNunkMzU3xspDY2ZhIGdzBKaRS8T//M6CQ6u/FSoOEGu2PyjQSIJRiQ7n/SF5gzlxBLKtLBZCRtRTRnakkq2BG/x5GXSPKt6F1Xv7rxSu87rKMIRHMMpeHAJNbiFOjSAgYJneIU3xzgvzrvzMR8tOPnOIfyB8/kDv1eQ+A==</latexit>

R

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

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

R3
<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

Figure 18: Hybrid parallel-spatial inner-product visualization. x is drawn in it’s orthogonal repre-
sentation relative to axes whose basis vectors run from an (arbitrary) original point on the baseline
to the elements of y drawn in parallel representation. The height of x represented in this way is
y⊤x.

Algebraically, the justification for this technique is immediate.

Proof. For y, x ∈ Rn, let Y ∈ R2×n be a matrix whose columns are the 2D vectors that represent
the directions of the x-axes drawn on the parallel representation of y, ie. let

Y =

[
−h⊤−
−y⊤−

]
=

[
h1 h2 · · · hn
y1 y2 · · · yn

]

where h ∈ Rn is vector of arbitrary horizontal lengths for the axes. For a vector x ∈ Rn, Y x gives
the location of x in the hybrid diagram. Note that

Y x =

[
h⊤x
y⊤x

]
=

[∑
i hixi∑
i yixi

]

and the second coordinate (the height) gives the inner product y⊤x. Note the direction of the
“second axis” in this example is arbitrary and could point vertically, horizontally or in any other
direction. What is more important is that the values yi are all measured from the same zero line.

A more geometric intuition for why this works comes from considering the geometry of paral-
lelograms and similar triangles. We illustrate this here for two dimensions and then extend the
argument to three dimensions; one can see how an inductive argument would easily extend it to
n-dimensions.
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<latexit sha1_base64="WRGJzp1lXNnm4Xqc8uT7SekKMKg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGC/YA2lM120i7dbOLuRiyhf8KLB0W8+ne8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1x70qebLVK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m907IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSEV37GZZIalGy+KEwFMTGZPk/6XCEzYmwJZYrbWwkbUkWZsREVbQje4svLpFmteBcV7+68XLvO4yjAMZzAGXhwCTW4hTo0gIGAZ3iFN+fBeXHenY9564qTzxzBHzifP8QajyM=</latexit>y2x2

<latexit sha1_base64="xMOtnMnf4SvcLzdb23/Nd926bf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdb3+tWaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw8ujac=</latexit>y1

<latexit sha1_base64="YN9fHJxrdJet/E740IQizeqbQNU=">AAACEnicbVBNS8NAEN34WetX1KOXxSLopSQi6kUoevFYwX5AE8pmM22XbjZhdyMtob/Bi3/FiwdFvHry5r9x2wbR1gcDj/dmmJkXJJwp7Thf1sLi0vLKamGtuL6xubVt7+zWVZxKCjUa81g2A6KAMwE1zTSHZiKBRAGHRtC/HvuNe5CKxeJODxPwI9IVrMMo0UZq28cDfIm9ALpMZEFEtGSDEXax52EHYw9E+KO27ZJTdibA88TNSQnlqLbtTy+MaRqB0JQTpVquk2g/I1IzymFU9FIFCaF90oWWoYJEoPxs8tIIHxolxJ1YmhIaT9TfExmJlBpGgek09/XUrDcW//Naqe5c+BkTSapB0OmiTsqxjvE4HxwyCVTzoSGESmZuxbRHJKHapFg0IbizL8+T+knZPSu7t6elylUeRwHtowN0hFx0jiroBlVRDVH0gJ7QC3q1Hq1n6816n7YuWPnMHvoD6+Mbismcyw==</latexit>

x =


1
0

�

<latexit sha1_base64="yAqsYraVng6DzDaKAO03v0Nayj0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU8mKVI9FLx4r2A9oQ9hsN+3SzSbsbsQQ+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dkpr6xubW+Xtys7u3v5B9fCoo+NUUdamsYhVLyCaCS5Z23AjWC9RjESBYN1gcjvzu49MaR7LB5MlzIvISPKQU2Ks1M18jJ587Fdrbt2dA60SXJAaFGj51a/BMKZpxKShgmjdx25ivJwow6lg08og1SwhdEJGrG+pJBHTXj4/d4rOrDJEYaxsSYPm6u+JnERaZ1FgOyNixnrZm4n/ef3UhNdezmWSGibpYlGYCmRiNPsdDbli1IjMEkIVt7ciOiaKUGMTqtgQ8PLLq6RzUceNOr6/rDVvijjKcAKncA4YrqAJd9CCNlCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QNpa473</latexit>y1x1

<latexit sha1_base64="TIzMA+id3a9/+EbQ0NeSPA+MFUg=">AAACEnicbVBNS8NAEN34WetX1KOXxSLopSQi6kUoevFYwX5AE8pmM22XbjZhdyMtob/Bi3/FiwdFvHry5r9x2wbR1gcDj/dmmJkXJJwp7Thf1sLi0vLKamGtuL6xubVt7+zWVZxKCjUa81g2A6KAMwE1zTSHZiKBRAGHRtC/HvuNe5CKxeJODxPwI9IVrMMo0UZq28cDfIm9ALpMZEFEtGSDEXaw52EXYw9E+KO27ZJTdibA88TNSQnlqLbtTy+MaRqB0JQTpVquk2g/I1IzymFU9FIFCaF90oWWoYJEoPxs8tIIHxolxJ1YmhIaT9TfExmJlBpGgek09/XUrDcW//Naqe5c+BkTSapB0OmiTsqxjvE4HxwyCVTzoSGESmZuxbRHJKHapFg0IbizL8+T+knZPSu7t6elylUeRwHtowN0hFx0jiroBlVRDVH0gJ7QC3q1Hq1n6816n7YuWPnMHvoD6+MbisScyw==</latexit>

x =


0
1

�

<latexit sha1_base64="eYAgKqSiYd8jVtwyJdBmRglvFEY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48V7Qe0oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xCzhfkSHSoSCUbTSQ9av9csVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/QnVKJjk01IvNTyhbEyHvGupohE3/mR+6pScWWVAwljbUkjm6u+JCY2MyaLAdkYUR2bZm4n/ed0Uw2t/IlSSIldssShMJcGYzP4mA6E5Q5lZQpkW9lbCRlRThjadkg3BW355lbRqVe+y6t1fVOo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEQso2o</latexit>y2

<latexit sha1_base64="WRGJzp1lXNnm4Xqc8uT7SekKMKg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGC/YA2lM120i7dbOLuRiyhf8KLB0W8+ne8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1x70qebLVK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m907IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSEV37GZZIalGy+KEwFMTGZPk/6XCEzYmwJZYrbWwkbUkWZsREVbQje4svLpFmteBcV7+68XLvO4yjAMZzAGXhwCTW4hTo0gIGAZ3iFN+fBeXHenY9564qTzxzBHzifP8QajyM=</latexit>y2x2

<latexit sha1_base64="12/SH51Pp5Mm5Xe65NPROKxhHdU=">AAACFXicbVBNS8NAEN34WeNX1KOXxSJ4kJKIqBeh6MVjBfsBTSib7bRdutmE3Y20hP4JL/4VLx4U8Sp489+4bYNo64OBx3szzMwLE86Udt0va2FxaXlltbBmr29sbm07O7s1FaeSQpXGPJaNkCjgTEBVM82hkUggUcihHvavx379HqRisbjTwwSCiHQF6zBKtJFazrE9uLT9ELpMZGFEtGSDEbYHLQ/7Pnax7YNo/xgtp+iW3AnwPPFyUkQ5Ki3n02/HNI1AaMqJUk3PTXSQEakZ5TCy/VRBQmifdKFpqCARqCCbfDXCh0Zp404sTQmNJ+rviYxESg2j0HSa+3pq1huL/3nNVHcugoyJJNUg6HRRJ+VYx3gcEW4zCVTzoSGESmZuxbRHJKHaBGmbELzZl+dJ7aTknZW829Ni+SqPo4D20QE6Qh46R2V0gyqoiih6QE/oBb1aj9az9Wa9T1sXrHxmD/2B9fENDHqdiA==</latexit>

x =


x1

0

�

<latexit sha1_base64="3TgEYdOF7ChilPK20iIDtgFrjcs=">AAACFHicbVDLSsNAFJ3UV42vqks3g0UQhJIUUTdC0Y3LCvYBTQiT6W07dDIJMxNpCf0IN/6KGxeKuHXhzr9x+kC09cCFwzn3cu89YcKZ0o7zZeWWlldW1/Lr9sbm1vZOYXevruJUUqjRmMeyGRIFnAmoaaY5NBMJJAo5NML+9dhv3INULBZ3epiAH5GuYB1GiTZSUDixB5e2F0KXiSyMiJZsMMK2gz0PD4Ky7YFo/+hBoeiUnAnwInFnpIhmqAaFT68d0zQCoSknSrVcJ9F+RqRmlMPI9lIFCaF90oWWoYJEoPxs8tQIHxmljTuxNCU0nqi/JzISKTWMQtNp7uupeW8s/ue1Ut258DMmklSDoNNFnZRjHeNxQrjNJFDNh4YQKpm5FdMekYRqk6NtQnDnX14k9XLJPSu5t6fFytUsjjw6QIfoGLnoHFXQDaqiGqLoAT2hF/RqPVrP1pv1Pm3NWbOZffQH1sc3qwudXw==</latexit>

x =


0
x2

�

<latexit sha1_base64="yAqsYraVng6DzDaKAO03v0Nayj0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU8mKVI9FLx4r2A9oQ9hsN+3SzSbsbsQQ+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dkpr6xubW+Xtys7u3v5B9fCoo+NUUdamsYhVLyCaCS5Z23AjWC9RjESBYN1gcjvzu49MaR7LB5MlzIvISPKQU2Ks1M18jJ587Fdrbt2dA60SXJAaFGj51a/BMKZpxKShgmjdx25ivJwow6lg08og1SwhdEJGrG+pJBHTXj4/d4rOrDJEYaxsSYPm6u+JnERaZ1FgOyNixnrZm4n/ef3UhNdezmWSGibpYlGYCmRiNPsdDbli1IjMEkIVt7ciOiaKUGMTqtgQ8PLLq6RzUceNOr6/rDVvijjKcAKncA4YrqAJd9CCNlCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QNpa473</latexit>y1x1

<latexit sha1_base64="WRGJzp1lXNnm4Xqc8uT7SekKMKg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KkkR9Vj04rGC/YA2lM120i7dbOLuRiyhf8KLB0W8+ne8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1x70qebLVK5XdijsDWSZeTsqQo94rfXX7MUsjlIYJqnXHcxPjZ1QZzgROit1UY0LZiA6wY6mkEWo/m907IadW6ZMwVrakITP190RGI63HUWA7I2qGetGbiv95ndSEV37GZZIalGy+KEwFMTGZPk/6XCEzYmwJZYrbWwkbUkWZsREVbQje4svLpFmteBcV7+68XLvO4yjAMZzAGXhwCTW4hTo0gIGAZ3iFN+fBeXHenY9564qTzxzBHzifP8QajyM=</latexit>y2x2

<latexit sha1_base64="xMOtnMnf4SvcLzdb23/Nd926bf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK1hbaUDbbTbt0swm7EyGE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmlldW19o7xZ2dre2d2r7h88mjjVjLdYLGPdCajhUijeQoGSdxLNaRRI3g7GN1O//cS1EbF6wCzhfkSHSoSCUbTSfdb3+tWaW3dnIMvEK0gNCjT71a/eIGZpxBUySY3pem6Cfk41Cib5pNJLDU8oG9Mh71qqaMSNn89OnZATqwxIGGtbCslM/T2R08iYLApsZ0RxZBa9qfif100xvPJzoZIUuWLzRWEqCcZk+jcZCM0ZyswSyrSwtxI2opoytOlUbAje4svL5PGs7l3UvbvzWuO6iKMMR3AMp+DBJTTgFprQAgZDeIZXeHOk8+K8Ox/z1pJTzBzCHzifPw8ujac=</latexit>y1

<latexit sha1_base64="eYAgKqSiYd8jVtwyJdBmRglvFEY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48V7Qe0oWy2m3bpZhN2J0Io/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xCzhfkSHSoSCUbTSQ9av9csVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/QnVKJjk01IvNTyhbEyHvGupohE3/mR+6pScWWVAwljbUkjm6u+JCY2MyaLAdkYUR2bZm4n/ed0Uw2t/IlSSIldssShMJcGYzP4mA6E5Q5lZQpkW9lbCRlRThjadkg3BW355lbRqVe+y6t1fVOo3eRxFOIFTOAcPrqAOd9CAJjAYwjO8wpsjnRfn3flYtBacfOYY/sD5/AEQso2o</latexit>y2
<latexit sha1_base64="LZFX9Hc5TGfICeOiyTBtmh8IWMs=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU1GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSw7h33itX3Ko7A1kmXk4qkKPeK391+zFLI66QSWpMx3MT9DOqUTDJJ6VuanhC2YgOeMdSRSNu/Gx26oScWKVPwljbUkhm6u+JjEbGjKPAdkYUh2bRm4r/eZ0Uw2s/EypJkSs2XxSmkmBMpn+TvtCcoRxbQpkW9lbChlRThjadkg3BW3x5mTTPqt5l1bu/qNRu8jiKcATHcAoeXEEN7qAODWAwgGd4hTdHOi/Ou/Mxby04+cwh/IHz+QMSNo2p</latexit>y3

<latexit sha1_base64="yAqsYraVng6DzDaKAO03v0Nayj0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU8mKVI9FLx4r2A9oQ9hsN+3SzSbsbsQQ+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dkpr6xubW+Xtys7u3v5B9fCoo+NUUdamsYhVLyCaCS5Z23AjWC9RjESBYN1gcjvzu49MaR7LB5MlzIvISPKQU2Ks1M18jJ587Fdrbt2dA60SXJAaFGj51a/BMKZpxKShgmjdx25ivJwow6lg08og1SwhdEJGrG+pJBHTXj4/d4rOrDJEYaxsSYPm6u+JnERaZ1FgOyNixnrZm4n/ef3UhNdezmWSGibpYlGYCmRiNPsdDbli1IjMEkIVt7ciOiaKUGMTqtgQ8PLLq6RzUceNOr6/rDVvijjKcAKncA4YrqAJd9CCNlCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QNpa473</latexit>y1x1
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="p3zq+eVfhVspE4amBOI1LBy4MN4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48V7Ae0IWy2m3bp7ibsbsQQ+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo+NUEdomMY9VL8SaciZp2zDDaS9RFIuQ0244uZ353UeqNIvlg8kS6gs8kixiBBsrdbOggZ6CRlCtuXV3DrRKvILUoEArqH4NhjFJBZWGcKx133MT4+dYGUY4nVYGqaYJJhM8on1LJRZU+/n83Ck6s8oQRbGyJQ2aq78nciy0zkRoOwU2Y73szcT/vH5qoms/ZzJJDZVksShKOTIxmv2OhkxRYnhmCSaK2VsRGWOFibEJVWwI3vLLq6TTqHuXde/+ota8KeIowwmcwjl4cAVNuIMWtIHABJ7hFd6cxHlx3p2PRWvJKWaO4Q+czx9sd475</latexit>y2x2

<latexit sha1_base64="O+CQA17gjgnx+wplzEevlvAHU4o=">AAACGHicbVDLSsNAFJ34rPEVdelmsAiualJEXRbduKxgH9CEMJnetkMnkzAzkZbQz3Djr7hxoYjb7vwbpw9EWw8MczjnXu69J0o5U9p1v6yV1bX1jc3Clr29s7u37xwc1lWSSQo1mvBENiOigDMBNc00h2YqgcQRh0bUv534jUeQiiXiQQ9TCGLSFazDKNFGCp1zP4IuE3kUEy3ZYITtQehh38eDsDz5XGz7INo/fugU3ZI7BV4m3pwU0RzV0Bn77YRmMQhNOVGq5bmpDnIiNaMcRrafKUgJ7ZMutAwVJAYV5NPDRvjUKG3cSaR5QuOp+rsjJ7FSwzgylWa/nlr0JuJ/XivTnesgZyLNNAg6G9TJONYJnqSE20wC1XxoCKGSmV0x7RFJqDZZ2iYEb/HkZVIvl7zLknd/UazczOMooGN0gs6Qh65QBd2hKqohip7QC3pD79az9Wp9WJ+z0hVr3nOE/sAafwOXI57e</latexit>2
4

x1

x2

0

3
5

<latexit sha1_base64="phkQ3+TCHpWbmdD7wHyb1qsXyvw=">AAACFXicbVDLSsNAFJ34rPEVdelmsAgupCQq6rLoxmUF+4CmlMn0th06mYSZibSE/oQbf8WNC0XcCu78G6dpEG09MMPhnHu5954g5kxp1/2yFhaXlldWC2v2+sbm1razs1tTUSIpVGnEI9kIiALOBFQ10xwasQQSBhzqweB64tfvQSoWiTs9iqEVkp5gXUaJNlLbOfYD6DGRBiHRkg3H2Hax7+PsG7ZPbR9E58dsO0W35GbA88TLSRHlqLSdT78T0SQEoSknSjU9N9atlEjNKIex7ScKYkIHpAdNQwUJQbXS7KoxPjRKB3cjaZ7QOFN/d6QkVGoUBqbS7NdXs95E/M9rJrp72UqZiBMNgk4HdROOdYQnEeEOk0A1HxlCqGRmV0z7RBKqTZC2CcGbPXme1E5K3nnJuz0rlq/yOApoHx2gI+ShC1RGN6iCqoiiB/SEXtCr9Wg9W2/W+7R0wcp79tAfWB/ffhudyQ==</latexit>2
4

0
0
x3

3
5

<latexit sha1_base64="914yKEu1d0OZwMF36UlomRjNMmg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBfkAbymY7aZduNnF3I4bSP+HFgyJe/Tve/Ddu2xy09cHA470ZZuYFieDauO63s7S8srq2Xtgobm5t7+yW9vYbOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTPzmIyrNY3lvsgT9iPYlDzmjxkqtrHtGnmx1S2W34k5BFomXkzLkqHVLX51ezNIIpWGCat323MT4I6oMZwLHxU6qMaFsSPvYtlTSCLU/mt47JsdW6ZEwVrakIVP198SIRlpnUWA7I2oGet6biP957dSEV/6IyyQ1KNlsUZgKYmIyeZ70uEJmRGYJZYrbWwkbUEWZsREVbQje/MuLpHFa8S4q3t15uXqdx1GAQziCE/DgEqpwCzWoAwMBz/AKb86D8+K8Ox+z1iUnnzmAP3A+fwDHKI8l</latexit>y3x3

<latexit sha1_base64="914yKEu1d0OZwMF36UlomRjNMmg=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KomKeix68VjBfkAbymY7aZduNnF3I4bSP+HFgyJe/Tve/Ddu2xy09cHA470ZZuYFieDauO63s7S8srq2Xtgobm5t7+yW9vYbOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTPzmIyrNY3lvsgT9iPYlDzmjxkqtrHtGnmx1S2W34k5BFomXkzLkqHVLX51ezNIIpWGCat323MT4I6oMZwLHxU6qMaFsSPvYtlTSCLU/mt47JsdW6ZEwVrakIVP198SIRlpnUWA7I2oGet6biP957dSEV/6IyyQ1KNlsUZgKYmIyeZ70uEJmRGYJZYrbWwkbUEWZsREVbQje/MuLpHFa8S4q3t15uXqdx1GAQziCE/DgEqpwCzWoAwMBz/AKb86D8+K8Ox+z1iUnnzmAP3A+fwDHKI8l</latexit>y3x3

<latexit sha1_base64="yAqsYraVng6DzDaKAO03v0Nayj0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU8mKVI9FLx4r2A9oQ9hsN+3SzSbsbsQQ+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dkpr6xubW+Xtys7u3v5B9fCoo+NUUdamsYhVLyCaCS5Z23AjWC9RjESBYN1gcjvzu49MaR7LB5MlzIvISPKQU2Ks1M18jJ587Fdrbt2dA60SXJAaFGj51a/BMKZpxKShgmjdx25ivJwow6lg08og1SwhdEJGrG+pJBHTXj4/d4rOrDJEYaxsSYPm6u+JnERaZ1FgOyNixnrZm4n/ef3UhNdezmWSGibpYlGYCmRiNPsdDbli1IjMEkIVt7ciOiaKUGMTqtgQ8PLLq6RzUceNOr6/rDVvijjKcAKncA4YrqAJd9CCNlCYwDO8wpuTOC/Ou/OxaC05xcwx/IHz+QNpa473</latexit>y1x1
<latexit sha1_base64="l9yZhi4EFkgrrt1ORlYy+R3Qlhw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSIIQklE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+Oyura+sbm4Wt4vbO7t5+6eCwqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR3dRvPaHSPJYPZpygH9GB5CFn1Fipft4rld2KOwNZJl5OypCj1it9dfsxSyOUhgmqdcdzE+NnVBnOBE6K3VRjQtmIDrBjqaQRaj+bHTohp1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1IQ3fsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2RRtCN7iy8ukeVHxripe/bJcvc3jKMAxnMAZeHANVbiHGjSAAcIzvMKb8+i8OO/Ox7x1xclnjuAPnM8fc32MtQ==</latexit>

+
<latexit sha1_base64="p3zq+eVfhVspE4amBOI1LBy4MN4=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKqMeiF48V7Ae0IWy2m3bp7ibsbsQQ+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8MOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo+NUEdomMY9VL8SaciZp2zDDaS9RFIuQ0244uZ353UeqNIvlg8kS6gs8kixiBBsrdbOggZ6CRlCtuXV3DrRKvILUoEArqH4NhjFJBZWGcKx133MT4+dYGUY4nVYGqaYJJhM8on1LJRZU+/n83Ck6s8oQRbGyJQ2aq78nciy0zkRoOwU2Y73szcT/vH5qoms/ZzJJDZVksShKOTIxmv2OhkxRYnhmCSaK2VsRGWOFibEJVWwI3vLLq6TTqHuXde/+ota8KeIowwmcwjl4cAVNuIMWtIHABJ7hFd6cxHlx3p2PRWvJKWaO4Q+czx9sd475</latexit>y2x2

<latexit sha1_base64="kj4M7iGQKsW7EO3Urwbjfc++ZdQ=">AAACE3icbVBNS8NAEN3Urxq/oh69LBZBPJSkiHosevFYwbZCE8JmO22XbjZhdyMtof/Bi3/FiwdFvHrx5r9x+4Fo64OBx3szzMyLUs6Udt0vq7C0vLK6Vly3Nza3tnec3b2GSjJJoU4Tnsi7iCjgTEBdM83hLpVA4ohDM+pfjf3mPUjFEnGrhykEMekK1mGUaCOFzokfQZeJPIqJlmwwwvYg9LDv40FYwbYPov1jhU7JLbsT4EXizUgJzVALnU+/ndAsBqEpJ0q1PDfVQU6kZpTDyPYzBSmhfdKFlqGCxKCCfPLTCB8ZpY07iTQlNJ6ovydyEis1jCPTae7rqXlvLP7ntTLduQhyJtJMg6DTRZ2MY53gcUC4zSRQzYeGECqZuRXTHpGEahOjbULw5l9eJI1K2TsrezenperlLI4iOkCH6Bh56BxV0TWqoTqi6AE9oRf0aj1az9ab9T5tLVizmX30B9bHN9hGnYQ=</latexit>
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Figure 19: Geometry of the hybrid visualization method starting in 2D (left) and then extending
to 3D (right). Note the similar triangles and repeated application of parallelogram geometry.

Key to this idea is that the location of the origin and actually all the horizontal values in this
picture are irrelevant to the final result and can be shifted freely. We will often take advantage of
this to improve the legibility of various illustrations. Again, the reader is encouraged to try this.
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<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1
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<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

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

R3

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1
<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x

<latexit sha1_base64="GnhOD68S419TH6l/F0Hemr/xWps=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKqBch6MVjBPOAZAmzk95kyOzsOjMrhiU/4cWDIl79HW/+jZMHookFDUVVN91dQSK4Nq775eSWlldW1/LrhY3Nre2d4u5eXcepYlhjsYhVM6AaBZdYM9wIbCYKaRQIbASD67HfeECleSzvzDBBP6I9yUPOqLFS87HjEXJJvE6x5JbdCcgP8eZJCWaodoqf7W7M0gilYYJq3fLcxPgZVYYzgaNCO9WYUDagPWxZKmmE2s8m947IkVW6JIyVLWnIRP09kdFI62EU2M6Imr6e98bif14rNeGFn3GZpAYlmy4KU0FMTMbPky5XyIwYWkKZ4vZWwvpUUWZsRAUbwsLLi6R+UvbOyt7taalyNYsjDwdwCMfgwTlU4AaqUAMGAp7gBV6de+fZeXPep605ZzazD3/gfHwDBqqOpw==</latexit>

x1 = 1
<latexit sha1_base64="62NYLH9xNXHwj4q7aoZUceIsAzo=">AAAB8XicbVDJSgNBEK2JW4xb1KOXxiB4GmaC20UIevEYwSyYDKGn05M06e4ZunvEMOQvvHhQxKt/482/sbMgmvig4PFeFVX1woQzbTzvy8ktLa+sruXXCxubW9s7xd29uo5TRWiNxDxWzRBrypmkNcMMp81EUSxCThvh4HrsNx6o0iyWd2aY0EDgnmQRI9hY6f6xU0boEnnuaadY8lxvAvRD/HlSghmqneJnuxuTVFBpCMdat3wvMUGGlWGE01GhnWqaYDLAPdqyVGJBdZBNLh6hI6t0URQrW9Kgifp7IsNC66EIbafApq/nvbH4n9dKTXQRZEwmqaGSTBdFKUcmRuP3UZcpSgwfWoKJYvZWRPpYYWJsSAUbwsLLi6Redv0z1789KVWuZnHk4QAO4Rh8OIcK3EAVakBAwhO8wKujnWfnzXmftuac2cw+/IHz8Q3qe48e</latexit>

x2 = 0.5

<latexit sha1_base64="LWeRnLuFoIik4Dbe+5/kBvwqYQE=">AAAB8XicbVDJSgNBEK2JW4xb1KOXxiB4GmbcL0LQi8cIZsFkCD2dnqRJT/fQ3SOGIX/hxYMiXv0bb/6NnQXRxAcFj/eqqKoXJpxp43lfTm5hcWl5Jb9aWFvf2Nwqbu/UtEwVoVUiuVSNEGvKmaBVwwynjURRHIec1sP+9civP1ClmRR3ZpDQIMZdwSJGsLHS/WP7GKFL5Lmn7WLJc70x0A/xZ0kJpqi0i5+tjiRpTIUhHGvd9L3EBBlWhhFOh4VWqmmCSR93adNSgWOqg2x88RAdWKWDIqlsCYPG6u+JDMdaD+LQdsbY9PSsNxL/85qpiS6CjIkkNVSQyaIo5chINHofdZiixPCBJZgoZm9FpIcVJsaGVLAhzL08T2pHrn/m+rcnpfLVNI487ME+HIIP51CGG6hAFQgIeIIXeHW08+y8Oe+T1pwzndmFP3A+vgHsBo8f</latexit>

x3 = 0.5

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

R3

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1
<latexit sha1_base64="+p2+IBOb9njuT7K/bqQxr8Xbsy8=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxgP6ANZbOdtEs3u3F3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg4bRqWaQZ0poXQrpAYEl1BHjgJaiQYahwKa4fB26jdHoA1X8gHHCQQx7UsecUbRSkEH4QkzpXmfy0m3VPYq3gzuMvFzUiY5at3SV6enWBqDRCaoMW3fSzDIqEbOBEyKndRAQtmQ9qFtqaQxmCCbHT1xT63ScyOlbUl0Z+rviYzGxozj0HbGFAdm0ZuK/3ntFKPrIOMySREkmy+KUuGicqcJuD2ugaEYW0KZ5vZWlw2opgxtTkUbgr/48jJpnFf8y4p/f1Gu3uRxFMgxOSFnxCdXpEruSI3UCSOP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+Xf5Kj</latexit>

origin

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

Figure 20: Location of the origin is arbitrary, ie. it does not affect the height and thus the value of
y⊤x.

This technique is particularly useful when the vector x is a convex combination, ie. 1Tx =
1, x ≥ 0. In this case, the image of x in the hybrid visualization will appear in the convex hull of
of the heights of the y′is as illustrated here. This image and then the value yTx are easy to see.
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<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1

<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="+p2+IBOb9njuT7K/bqQxr8Xbsy8=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxgP6ANZbOdtEs3u3F3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg4bRqWaQZ0poXQrpAYEl1BHjgJaiQYahwKa4fB26jdHoA1X8gHHCQQx7UsecUbRSkEH4QkzpXmfy0m3VPYq3gzuMvFzUiY5at3SV6enWBqDRCaoMW3fSzDIqEbOBEyKndRAQtmQ9qFtqaQxmCCbHT1xT63ScyOlbUl0Z+rviYzGxozj0HbGFAdm0ZuK/3ntFKPrIOMySREkmy+KUuGicqcJuD2ugaEYW0KZ5vZWlw2opgxtTkUbgr/48jJpnFf8y4p/f1Gu3uRxFMgxOSFnxCdXpEruSI3UCSOP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+Xf5Kj</latexit>

origin

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

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

R

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1
<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x

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

R3

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

R3

<latexit sha1_base64="pZGDrOoaAYGxHJ0TIios4V/HWOc=">AAAB8HicbVDLSgNBEOyNrxhfqx69DAbBU9xVUS9C0IvHCOYhyRJmJ7PJkJnZZWZWDEu+wosHRbz6Od78GycPRBMLGoqqbrq7woQzbTzvy8ktLC4tr+RXC2vrG5tb7vZOTcepIrRKYh6rRog15UzSqmGG00aiKBYhp/Wwfz3y6w9UaRbLOzNIaCBwV7KIEWysdP/Y9tEl8o9O2m7RK3ljoB/iz5IiTFFpu5+tTkxSQaUhHGvd9L3EBBlWhhFOh4VWqmmCSR93adNSiQXVQTY+eIgOrNJBUaxsSYPG6u+JDAutByK0nQKbnp71RuJ/XjM10UWQMZmkhkoyWRSlHJkYjb5HHaYoMXxgCSaK2VsR6WGFibEZFWwIcy/Pk9pxyT8r+benxfLVNI487ME+HIIP51CGG6hAFQgIeIIXeHWU8+y8Oe+T1pwzndmFP3A+vgGRt47z</latexit>

x1 = 1/3

<latexit sha1_base64="X63QgGBC47OW5e0YZLt/GX7Ysxs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKe4mol6EoBePEcxDkiXMTmaTITOzy8ysGJZ8hRcPinj1c7z5N04eiCYWNBRV3XR3BTFn2rjul5NZWl5ZXcuu5zY2t7Z38rt7dR0litAaiXikmgHWlDNJa4YZTpuxolgEnDaCwfXYbzxQpVkk78wwpr7APclCRrCx0v1jp4QukXdS7uQLbtGdAP0Qb54UYIZqJ//Z7kYkEVQawrHWLc+NjZ9iZRjhdJRrJ5rGmAxwj7YslVhQ7aeTg0foyCpdFEbKljRoov6eSLHQeigC2ymw6et5byz+57USE174KZNxYqgk00VhwpGJ0Ph71GWKEsOHlmCimL0VkT5WmBibUc6GsPDyIqmXit5Z0bs9LVSuZnFk4QAO4Rg8OIcK3EAVakBAwBO8wKujnGfnzXmftmac2cw+/IHz8Q2TQY70</latexit>

x2 = 1/3

<latexit sha1_base64="tMNsVZd+Lan/VnW003aQpjWCSGk=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKe6aoF6EoBePEcxDkiXMTmaTITOzy8ysGJZ8hRcPinj1c7z5N04eiCYWNBRV3XR3BTFn2rjul5NZWl5ZXcuu5zY2t7Z38rt7dR0litAaiXikmgHWlDNJa4YZTpuxolgEnDaCwfXYbzxQpVkk78wwpr7APclCRrCx0v1jp4QukXdS6uQLbtGdAP0Qb54UYIZqJ//Z7kYkEVQawrHWLc+NjZ9iZRjhdJRrJ5rGmAxwj7YslVhQ7aeTg0foyCpdFEbKljRoov6eSLHQeigC2ymw6et5byz+57USE174KZNxYqgk00VhwpGJ0Ph71GWKEsOHlmCimL0VkT5WmBibUc6GsPDyIqmfFr2zondbLlSuZnFk4QAO4Rg8OIcK3EAVakBAwBO8wKujnGfnzXmftmac2cw+/IHz8Q2Uy471</latexit>

x3 = 1/3

Figure 21: The method is particularly suited to visualizing y⊤x when x is contained in the simplex,
ie. x takes a convex combination of the values of y.

On the other hand, the visualization can be more difficult to use when the values of x are large
or negative. It still works, however.

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1

<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="+p2+IBOb9njuT7K/bqQxr8Xbsy8=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxgP6ANZbOdtEs3u3F3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg4bRqWaQZ0poXQrpAYEl1BHjgJaiQYahwKa4fB26jdHoA1X8gHHCQQx7UsecUbRSkEH4QkzpXmfy0m3VPYq3gzuMvFzUiY5at3SV6enWBqDRCaoMW3fSzDIqEbOBEyKndRAQtmQ9qFtqaQxmCCbHT1xT63ScyOlbUl0Z+rviYzGxozj0HbGFAdm0ZuK/3ntFKPrIOMySREkmy+KUuGicqcJuD2ugaEYW0KZ5vZWlw2opgxtTkUbgr/48jJpnFf8y4p/f1Gu3uRxFMgxOSFnxCdXpEruSI3UCSOP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+Xf5Kj</latexit>

origin

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

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

R

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

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

R3

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x
<latexit sha1_base64="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>

R3

<latexit sha1_base64="1+l5iR+ExBGDW7VSZz7nqS9z9K0=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgadkVo16EoBePEcxDkiXMTmaTITOzy8ysGJZ8hRcPinj1c7z5N04eiCYWNBRV3XR3hQln2njel5NbWl5ZXcuvFzY2t7Z3irt7dR2nitAaiXmsmiHWlDNJa4YZTpuJoliEnDbCwfXYbzxQpVks78wwoYHAPckiRrCx0v1jx0eXyHPLnWLJc70J0A/x50kJZqh2ip/tbkxSQaUhHGvd8r3EBBlWhhFOR4V2qmmCyQD3aMtSiQXVQTY5eISOrNJFUaxsSYMm6u+JDAuthyK0nQKbvp73xuJ/Xis10UWQMZmkhkoyXRSlHJkYjb9HXaYoMXxoCSaK2VsR6WOFibEZFWwICy8vkvqJ65+5/u1pqXI1iyMPB3AIx+DDOVTgBqpQAwICnuAFXh3lPDtvzvu0NefMZvbhD5yPb5G0jvM=</latexit>

x1 = 0.5
<latexit sha1_base64="vS8VliLu53h33h4/5SWzgEkMu9Q=">AAAB8HicbVDJSgNBEK2JW4xb1KOXxiB4GmaC20UIevEYwSySDKGn05M06e4ZunvEMOQrvHhQxKuf482/sbMgmvig4PFeFVX1woQzbTzvy8ktLa+sruXXCxubW9s7xd29uo5TRWiNxDxWzRBrypmkNcMMp81EUSxCThvh4HrsNx6o0iyWd2aY0EDgnmQRI9hY6f6xU0aXyHNPO8WS53oToB/iz5MSzFDtFD/b3ZikgkpDONa65XuJCTKsDCOcjgrtVNMEkwHu0ZalEguqg2xy8AgdWaWLoljZkgZN1N8TGRZaD0VoOwU2fT3vjcX/vFZqoosgYzJJDZVkuihKOTIxGn+PukxRYvjQEkwUs7ci0scKE2MzKtgQFl5eJPWy65+5/u1JqXI1iyMPB3AIx+DDOVTgBqpQAwICnuAFXh3lPDtvzvu0NefMZvbhD5yPb5M+jvQ=</latexit>

x2 = 0.5
<latexit sha1_base64="wRUQwJP0foiZrWk81b3G+TdA7yI=">AAAB8HicbVDLSgNBEOyNrxhfqx69DAbBi2FXRb0IQS8eI5iHJEuYncwmQ2Zml5lZMSz5Ci8eFPHq53jzb5w8EE0saCiquunuChPOtPG8Lye3sLi0vJJfLaytb2xuuds7NR2nitAqiXmsGiHWlDNJq4YZThuJoliEnNbD/vXIrz9QpVks78wgoYHAXckiRrCx0v1j+wRdoiMftd2iV/LGQD/EnyVFmKLSdj9bnZikgkpDONa66XuJCTKsDCOcDgutVNMEkz7u0qalEguqg2x88BAdWKWDoljZkgaN1d8TGRZaD0RoOwU2PT3rjcT/vGZqoosgYzJJDZVksihKOTIxGn2POkxRYvjAEkwUs7ci0sMKE2MzKtgQ5l6eJ7Xjkn9W8m9Pi+WraRx52IN9OAQfzqEMN1CBKhAQ8AQv8Ooo59l5c94nrTlnOrMLf+B8fAN08Y7g</latexit>

x3 = �1

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1
<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

Figure 22: Hybrid representation when some values of x and/or y are negative.

Other shapes besides convex hulls such as spheres, cubes, etc. are possible as well though
(perhaps) more cumbersome.

13



<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

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

R3

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1

<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="+p2+IBOb9njuT7K/bqQxr8Xbsy8=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxgP6ANZbOdtEs3u3F3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg4bRqWaQZ0poXQrpAYEl1BHjgJaiQYahwKa4fB26jdHoA1X8gHHCQQx7UsecUbRSkEH4QkzpXmfy0m3VPYq3gzuMvFzUiY5at3SV6enWBqDRCaoMW3fSzDIqEbOBEyKndRAQtmQ9qFtqaQxmCCbHT1xT63ScyOlbUl0Z+rviYzGxozj0HbGFAdm0ZuK/3ntFKPrIOMySREkmy+KUuGicqcJuD2ugaEYW0KZ5vZWlw2opgxtTkUbgr/48jJpnFf8y4p/f1Gu3uRxFMgxOSFnxCdXpEruSI3UCSOP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+Xf5Kj</latexit>

origin

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

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

R

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1

<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x
<latexit sha1_base64="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>

R3

<latexit sha1_base64="6+imSkQhlbj9qNWD0gi4lOufG7A=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8LbtRNBch6MVjBPPAZAmzk9lkyMzsMjMrhiV/4cWDIl79G2/+jZMHookFDUVVN91dYcKZNp735Swtr6yurec28ptb2zu7hb39uo5TRWiNxDxWzRBrypmkNcMMp81EUSxCThvh4HrsNx6o0iyWd2aY0EDgnmQRI9hY6f6xc4oukeeWyp1C0XO9CdAP8edJEWaodgqf7W5MUkGlIRxr3fK9xAQZVoYRTkf5dqppgskA92jLUokF1UE2uXiEjq3SRVGsbEmDJurviQwLrYcitJ0Cm76e98bif14rNVE5yJhMUkMlmS6KUo5MjMbvoy5TlBg+tAQTxeytiPSxwsTYkPI2hIWXF0m95Prnrn97VqxczeLIwSEcwQn4cAEVuIEq1ICAhCd4gVdHO8/Om/M+bV1yZjMH8AfOxzcMNo80</latexit>

x3 = 0.28

<latexit sha1_base64="tTNBpJwTOsOD5ogRthjDoNZZfTI=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgadkNorkIQS8eI5gHJkuYncwmQ2ZnlplZMSz5Cy8eFPHq33jzb5w8EE0saCiquunuChPOtPG8Lye3srq2vpHfLGxt7+zuFfcPGlqmitA6kVyqVog15UzQumGG01aiKI5DTpvh8HriNx+o0kyKOzNKaBDjvmARI9hY6f6xW0aXyHPLlW6x5LneFOiH+IukBHPUusXPTk+SNKbCEI61bvteYoIMK8MIp+NCJ9U0wWSI+7RtqcAx1UE2vXiMTqzSQ5FUtoRBU/X3RIZjrUdxaDtjbAZ60ZuI/3nt1ESVIGMiSQ0VZLYoSjkyEk3eRz2mKDF8ZAkmitlbERlghYmxIRVsCEsvL5NG2fXPXf/2rFS9mseRhyM4hlPw4QKqcAM1qAMBAU/wAq+Odp6dN+d91ppz5jOH8AfOxzcKq48z</latexit>

x2 = 0.28

<latexit sha1_base64="kBMjySz/baYkZxo7lQ3OB/jSRgA=">AAAB8XicbVDJSgNBEK2JW4xb1KOXxiB4GmaCuByEoBePEcyCyRB6Oj1Jk+6eobtHDEP+wosHRbz6N978GzsLookPCh7vVVFVL0w408bzvpzc0vLK6lp+vbCxubW9U9zdq+s4VYTWSMxj1QyxppxJWjPMcNpMFMUi5LQRDq7HfuOBKs1ieWeGCQ0E7kkWMYKNle4fOz66RJ57Ue4US57rTYB+iD9PSjBDtVP8bHdjkgoqDeFY65bvJSbIsDKMcDoqtFNNE0wGuEdblkosqA6yycUjdGSVLopiZUsaNFF/T2RYaD0Uoe0U2PT1vDcW//NaqYnOg4zJJDVUkumiKOXIxGj8PuoyRYnhQ0swUczeikgfK0yMDalgQ1h4eZHUy65/6vq3J6XK1SyOPBzAIRyDD2dQgRuoQg0ISHiCF3h1tPPsvDnv09acM5vZhz9wPr4BCquPMw==</latexit>

x1 = 0.92

Figure 23: Values of y⊤x for x on the unit sphere.

Visualizing the unit sphere in this way can be especially useful for seeing the set of vectors
that are orthogonal to y when y is represented in the parallel representation. The set of vectors
orthogonal to x is the preimage of the line at zero height in the domain, the x space shown here.

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

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

R3

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1

<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="+p2+IBOb9njuT7K/bqQxr8Xbsy8=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxgP6ANZbOdtEs3u3F3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg4bRqWaQZ0poXQrpAYEl1BHjgJaiQYahwKa4fB26jdHoA1X8gHHCQQx7UsecUbRSkEH4QkzpXmfy0m3VPYq3gzuMvFzUiY5at3SV6enWBqDRCaoMW3fSzDIqEbOBEyKndRAQtmQ9qFtqaQxmCCbHT1xT63ScyOlbUl0Z+rviYzGxozj0HbGFAdm0ZuK/3ntFKPrIOMySREkmy+KUuGicqcJuD2ugaEYW0KZ5vZWlw2opgxtTkUbgr/48jJpnFf8y4p/f1Gu3uRxFMgxOSFnxCdXpEruSI3UCSOP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+Xf5Kj</latexit>

origin

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

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

R

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1

<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

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

R3

<latexit sha1_base64="FfiaaKfGOpqlbNa73LPROq6E/pA=">AAAB+XicbVDLSgMxFM3UV62vUZdugkVwY5kRUZdFNy4r2Ae0Q8mktzY0kxmSO8Uy9E/cuFDErX/izr8xbWehrQcCh3PuSW5OmEhh0PO+ncLK6tr6RnGztLW9s7vn7h80TJxqDnUey1i3QmZACgV1FCihlWhgUSihGQ5vp35zBNqIWD3gOIEgYo9K9AVnaKWu63YQnjCzmTNhLZh03bJX8Wagy8TPSZnkqHXdr04v5mkECrlkxrR9L8EgYxoFlzApdVIDCeNDe3nbUsUiMEE223xCT6zSo/1Y26OQztTfiYxFxoyj0E5GDAdm0ZuK/3ntFPvXQSZUkiIoPn+on0qKMZ3WQHtCA0c5toRxLeyulA+YZhxtWSVbgr/45WXSOK/4lxX//qJcvcnrKJIjckxOiU+uSJXckRqpE05G5Jm8kjcnc16cd+djPlpw8swh+QPn8wf49pPh</latexit>

pre-image
<latexit sha1_base64="zBrD37L3gyp5bcsdRImY8WpXkXs=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU0lE1GPRi8cKthbSUDbbSbt0kw27E7GE/gwvHhTx6q/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h+0jco0hxZXUulOyAxIkUALBUropBpYHEp4CEc3U//hEbQRKrnHcQpBzAaJiARnaCW/i/CEOVURnfSqNbfuzkCXiVeQGinQ7FW/un3FsxgS5JIZ43tuikHONAouYVLpZgZSxkdsAL6lCYvBBPns5Ak9sUqfRkrbSpDO1N8TOYuNGceh7YwZDs2iNxX/8/wMo6sgF0maISR8vijKJEVFp//TvtDAUY4tYVwLeyvlQ6YZR5tSxYbgLb68TNpnde+i7t2d1xrXRRxlckSOySnxyCVpkFvSJC3CiSLP5JW8Oei8OO/Ox7y15BQzh+QPnM8fD7eRHA==</latexit>

of
<latexit sha1_base64="i2MkyL+Mk6oAnq26XkGMNQnx3UQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB5f0yxW36s5BVomXkwrkaPTLX71BzNKIK2SSGtP13AT9jGoUTPJpqZcanlA2pkPetVTRiBs/m186JWdWGZAw1rYUkrn6eyKjkTGTKLCdEcWRWfZm4n9eN8Xw2s+ESlLkii0WhakkGJPZ22QgNGcoJ5ZQpoW9lbAR1ZShDadkQ/CWX14lrYuqV6t695eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+ANCljOQ=</latexit>

0
<latexit sha1_base64="6FkiXwsx7ICPcD1/ZBlexr30bk0=">AAACD3icbZC7TsMwFIYdrqXcAowsFhWIqUoQAhakChbGItGL1ITKcd3WqmNHtoOIQt+AhVdhYQAhVlY23gYnzQAtR7L86f/PkX3+IGJUacf5tubmFxaXlksr5dW19Y1Ne2u7qUQsMWlgwYRsB0gRRjlpaKoZaUeSoDBgpBWMLjO/dUekooLf6CQifogGnPYpRtpIXfvAC+jAS+E99GCGD+ZObj0tIiOdQycXvXHXrjhVJy84C24BFVBUvWt/eT2B45BwjRlSquM6kfZTJDXFjIzLXqxIhPAIDUjHIEchUX6a7zOG+0bpwb6Q5nANc/X3RIpCpZIwMJ0h0kM17WXif14n1v0zP6U8ijXhePJQP2ZQC5iFA3tUEqxZYgBhSc1fIR4iibA2EZZNCO70yrPQPKq6J1X3+rhSuyjiKIFdsAcOgQtOQQ1cgTpoAAwewTN4BW/Wk/VivVsfk9Y5q5jZAX/K+vwBAFmavg==</latexit>�
x
�� y>x = 0

 

Figure 24: The pre-image of the zero line y⊤x = 0 gives the set of vectors x orthogonal to the to y.

It is worth noting that the worst option for the horizontal position of the elements of y is to
line them all up on the same axis. Providing variation in the horizontal configuration allows us
to differentiate the vector elements and “see" the spatial representation of x better. In fact, many
times even if the points naturally lie on the same axis, we will simply “bump" each of them off the
axis an arbitrary (but different) amount. When we project the result back onto the original axis to
visualize yTx we are removing the horizontal information that we added initially.

14



<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

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

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

R

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x
<latexit sha1_base64="rkGzPtICjrUEj86EfyxlC14A3TA=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiQq6rLoxmUV+4Amlsl00g6dTMI8hBL6G25cKOLWn3Hn3zhps9DqgYHDOfdyz5ww5Uxp1/1ySkvLK6tr5fXKxubW9k51d6+tEiMJbZGEJ7IbYkU5E7Slmea0m0qK45DTTji+zv3OI5WKJeJeT1IaxHgoWMQI1lby/RjrURhmd9OH03615tbdGdBf4hWkBgWa/eqnP0iIianQhGOlep6b6iDDUjPC6bTiG0VTTMZ4SHuWChxTFWSzzFN0ZJUBihJpn9Bopv7cyHCs1CQO7WSeUS16ufif1zM6ugwyJlKjqSDzQ5HhSCcoLwANmKRE84klmEhmsyIywhITbWuq2BK8xS//Je2Tunde927Pao2roo4yHMAhHIMHF9CAG2hCCwik8AQv8OoY59l5c97noyWn2NmHX3A+vgHtnpGd</latexit>

R3

<latexit sha1_base64="yAz+VEJF0YLdBw82AZEwIP/wu60=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHCOYByRJmJ7PJkNnZZaZXDEs+wosHRbz6Pd78GycPRBMLGoqqbrq7gkQKg6775eRWVtfWN/Kbha3tnd294v5Bw8SpZrzOYhnrVkANl0LxOgqUvJVoTqNA8mYwvJn4zQeujYjVPY4S7ke0r0QoGEUrNR+7HrkiXrdYcsvuFOSHeIukBHPUusXPTi9macQVMkmNaXtugn5GNQom+bjQSQ1PKBvSPm9bqmjEjZ9Nzx2TE6v0SBhrWwrJVP09kdHImFEU2M6I4sAsehPxP6+dYnjpZ0IlKXLFZovCVBKMyeR30hOaM5QjSyjTwt5K2IBqytAmVLAhLL28TBpnZa9S9u7OS9XreRx5OIJjOAUPLqAKt1CDOjAYwhO8wKuTOM/Om/M+a80585lD+APn4xuvo459</latexit>

x1 = 1
<latexit sha1_base64="RKIWbSUHuZ0Kih1OnE3h+6RpzbU=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKewGUS9C0IvHCOYByRJmJ7PJkNnZZaZXDEs+wosHRbz6Pd78GycPRBMLGoqqbrq7gkQKg6775eRWVtfWN/Kbha3tnd294v5Bw8SpZrzOYhnrVkANl0LxOgqUvJVoTqNA8mYwvJn4zQeujYjVPY4S7ke0r0QoGEUrNR+7FXJFvG6x5JbdKcgP8RZJCeaodYufnV7M0ogrZJIa0/bcBP2MahRM8nGhkxqeUDakfd62VNGIGz+bnjsmJ1bpkTDWthSSqfp7IqORMaMosJ0RxYFZ9Cbif147xfDSz4RKUuSKzRaFqSQYk8nvpCc0ZyhHllCmhb2VsAHVlKFNqGBDWHp5mTQqZe+87N2dlarX8zjycATHcAoeXEAVbqEGdWAwhCd4gVcncZ6dN+d91ppz5jOH8AfOxzexK45+</latexit>

x2 = 1
<latexit sha1_base64="NyT5/ir95ISrObR7K+7Nv+yojPo=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqBch6MVjBPOAZAmzk9lkyOzsMtMrhiUf4cWDIl79Hm/+jZMHookFDUVVN91dQSKFQdf9cnJLyyura/n1wsbm1vZOcXevbuJUM15jsYx1M6CGS6F4DQVK3kw0p1EgeSMY3Iz9xgPXRsTqHocJ9yPaUyIUjKKVGo+dU3JFvE6x5JbdCcgP8eZJCWaodoqf7W7M0ogrZJIa0/LcBP2MahRM8lGhnRqeUDagPd6yVNGIGz+bnDsiR1bpkjDWthSSifp7IqORMcMosJ0Rxb6Z98bif14rxfDSz4RKUuSKTReFqSQYk/HvpCs0ZyiHllCmhb2VsD7VlKFNqGBDWHh5kdRPyt552bs7K1WuZ3Hk4QAO4Rg8uIAK3EIVasBgAE/wAq9O4jw7b877tDXnzGb24Q+cj2+ys45/</latexit>

x3 = 1

Figure 25: The horizontal components of the axes are arbitrary and can be adjusted to make the
geometry of x more visible.

Also it should be noted that there is nothings special about “horizontal" and “vertical" in these
examples and there roles can be swapped with the same intuition. However, it is important that
the “perturbation" direction is orthogonal to the primary direction.

This parallel-spatial inner-product visualization technique works for higher dimensional vectors
as well and in this way is more versatile then the classical spatial visualization technique. We
demonstrate it here for x, y ∈ R5 to for a given y shown in parallel representation and x’s in the
simplex and unit cube

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

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

R

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="E8NGISfYf2rRB2BTHIjh8gEWj8A=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZkNMZpb0IvHBMwDkiXMTmaT0dkHM7NCWPIFXjwo4tVP8ubfOJusoKIFDUVVN91dXiy40hh/WIWV1bX1jeJmaWt7Z3evvH/QVVEiKevQSESy7xHFBA9ZR3MtWD+WjASeYD3v7irze/dMKh6FN3oWMzcgk5D7nBJtpPbZqFzBdr2Ga40awjZeICNOtY4byMmVCuRojcrvw3FEk4CFmgqi1MDBsXZTIjWngs1Lw0SxmNA7MmEDQ0MSMOWmi0Pn6MQoY+RH0lSo0UL9PpGSQKlZ4JnOgOip+u1l4l/eINH+hZvyME40C+lykZ8IpCOUfY3GXDKqxcwQQiU3tyI6JZJQbbIpmRC+PkX/k27Vduq2065Vmpd5HEU4gmM4BQfOoQnX0IIOUGDwAE/wbN1aj9aL9bpsLVj5zCH8gPX2CcP7jOw=</latexit>

5
<latexit sha1_base64="wCBt65lia48uZt3vQBDpqji1OQI=">AAAB5HicdVBNS8NAEJ3Urxq/qlcvi0XwFJISqr0VvXisYGuhDWWz3bRrN5uwuxFK6C/w4kHx6m/y5r9x00ZQ0QcDj/dmmJkXppwp7bofVmVtfWNzq7pt7+zu7R/U7MOeSjJJaJckPJH9ECvKmaBdzTSn/VRSHIec3oWzq8K/e6BSsUTc6nlKgxhPBIsYwdpIN/6oVnedpu/6LR+5jrtEQbxG020hr1TqUKIzqr0PxwnJYio04VipgeemOsix1IxwurCHmaIpJjM8oQNDBY6pCvLloQt0apQxihJpSmi0VL9P5DhWah6HpjPGeqp+e4X4lzfIdHQR5EykmaaCrBZFGUc6QcXXaMwkJZrPDcFEMnMrIlMsMdEmG9uE8PUp+p/0Go7XdLx6+7IMowrHcAJn4ME5tOEaOtAFAhQe4RlerHvryXpdNVascuIIfsB6+wRXVYvB</latexit>

4

<latexit sha1_base64="lz/jIQYYNhFjyQxq0oSEncr5rMU=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUymk3boZBJmJkIJ/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsyZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR0WJJLRNIh7Jno8V5UzQtmaa014sKQ59Trv+9Grhd++pVCwSd3oWUy/EY8ECRrA20u1sWBkWS45dazTcShk5trOEIeX6Ra1aRW6mlCBDa1h8H4wikoRUaMKxUn3XibWXYqkZ4XReGCSKxphM8Zj2DRU4pMpLl6fO0ZlRRiiIpCmh0VL9PpHiUKlZ6JvOEOuJ+u0txL+8fqKDhpcyESeaCrJaFCQc6Qgt/kYjJinRfGYIJpKZWxGZYImJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCIzhAZ7g2eLWo/Viva5ac1Y2cww/YL19Am7Ljek=</latexit>y4

<latexit sha1_base64="pJvh5ZUzoTExzFTsD47FDn13x+U=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUym03boZBJmJkII/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsSZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR4WxJLRNQh7Kno8V5UzQtmaa014kKQ58Trv+7Grhd++pVCwUdzqJqBfgiWBjRrA20m0yrA6LJceuNRpupYwc21nCkHL9olatIjdTSpChNSy+D0YhiQMqNOFYqb7rRNpLsdSMcDovDGJFI0xmeEL7hgocUOWly1Pn6MwoIzQOpSmh0VL9PpHiQKkk8E1ngPVU/fYW4l9eP9bjhpcyEcWaCrJaNI450iFa/I1GTFKieWIIJpKZWxGZYomJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCEzgAZ7g2eLWo/Viva5ac1Y2cww/YL19AnBPjeo=</latexit>y5

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

R5

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1
<latexit sha1_base64="+p2+IBOb9njuT7K/bqQxr8Xbsy8=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxgP6ANZbOdtEs3u3F3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg4bRqWaQZ0poXQrpAYEl1BHjgJaiQYahwKa4fB26jdHoA1X8gHHCQQx7UsecUbRSkEH4QkzpXmfy0m3VPYq3gzuMvFzUiY5at3SV6enWBqDRCaoMW3fSzDIqEbOBEyKndRAQtmQ9qFtqaQxmCCbHT1xT63ScyOlbUl0Z+rviYzGxozj0HbGFAdm0ZuK/3ntFKPrIOMySREkmy+KUuGicqcJuD2ugaEYW0KZ5vZWlw2opgxtTkUbgr/48jJpnFf8y4p/f1Gu3uRxFMgxOSFnxCdXpEruSI3UCSOP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+Xf5Kj</latexit>

origin
<latexit sha1_base64="E8NGISfYf2rRB2BTHIjh8gEWj8A=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZkNMZpb0IvHBMwDkiXMTmaT0dkHM7NCWPIFXjwo4tVP8ubfOJusoKIFDUVVN91dXiy40hh/WIWV1bX1jeJmaWt7Z3evvH/QVVEiKevQSESy7xHFBA9ZR3MtWD+WjASeYD3v7irze/dMKh6FN3oWMzcgk5D7nBJtpPbZqFzBdr2Ga40awjZeICNOtY4byMmVCuRojcrvw3FEk4CFmgqi1MDBsXZTIjWngs1Lw0SxmNA7MmEDQ0MSMOWmi0Pn6MQoY+RH0lSo0UL9PpGSQKlZ4JnOgOip+u1l4l/eINH+hZvyME40C+lykZ8IpCOUfY3GXDKqxcwQQiU3tyI6JZJQbbIpmRC+PkX/k27Vduq2065Vmpd5HEU4gmM4BQfOoQnX0IIOUGDwAE/wbN1aj9aL9bpsLVj5zCH8gPX2CcP7jOw=</latexit>

5
<latexit sha1_base64="wCBt65lia48uZt3vQBDpqji1OQI=">AAAB5HicdVBNS8NAEJ3Urxq/qlcvi0XwFJISqr0VvXisYGuhDWWz3bRrN5uwuxFK6C/w4kHx6m/y5r9x00ZQ0QcDj/dmmJkXppwp7bofVmVtfWNzq7pt7+zu7R/U7MOeSjJJaJckPJH9ECvKmaBdzTSn/VRSHIec3oWzq8K/e6BSsUTc6nlKgxhPBIsYwdpIN/6oVnedpu/6LR+5jrtEQbxG020hr1TqUKIzqr0PxwnJYio04VipgeemOsix1IxwurCHmaIpJjM8oQNDBY6pCvLloQt0apQxihJpSmi0VL9P5DhWah6HpjPGeqp+e4X4lzfIdHQR5EykmaaCrBZFGUc6QcXXaMwkJZrPDcFEMnMrIlMsMdEmG9uE8PUp+p/0Go7XdLx6+7IMowrHcAJn4ME5tOEaOtAFAhQe4RlerHvryXpdNVascuIIfsB6+wRXVYvB</latexit>

4

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="lz/jIQYYNhFjyQxq0oSEncr5rMU=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUymk3boZBJmJkIJ/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsyZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR0WJJLRNIh7Jno8V5UzQtmaa014sKQ59Trv+9Grhd++pVCwSd3oWUy/EY8ECRrA20u1sWBkWS45dazTcShk5trOEIeX6Ra1aRW6mlCBDa1h8H4wikoRUaMKxUn3XibWXYqkZ4XReGCSKxphM8Zj2DRU4pMpLl6fO0ZlRRiiIpCmh0VL9PpHiUKlZ6JvOEOuJ+u0txL+8fqKDhpcyESeaCrJaFCQc6Qgt/kYjJinRfGYIJpKZWxGZYImJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCIzhAZ7g2eLWo/Viva5ac1Y2cww/YL19Am7Ljek=</latexit>y4

<latexit sha1_base64="pJvh5ZUzoTExzFTsD47FDn13x+U=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUym03boZBJmJkII/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsSZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR4WxJLRNQh7Kno8V5UzQtmaa014kKQ58Trv+7Grhd++pVCwUdzqJqBfgiWBjRrA20m0yrA6LJceuNRpupYwc21nCkHL9olatIjdTSpChNSy+D0YhiQMqNOFYqb7rRNpLsdSMcDovDGJFI0xmeEL7hgocUOWly1Pn6MwoIzQOpSmh0VL9PpHiQKkk8E1ngPVU/fYW4l9eP9bjhpcyEcWaCrJaNI450iFa/I1GTFKieWIIJpKZWxGZYomJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCEzgAZ7g2eLWo/Viva5ac1Y2cww/YL19AnBPjeo=</latexit>y5

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1

<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="7sHiPp2kazprBcIwGKi8fPobRGQ=">AAAB5HicbVBNS8NAEJ3Urxq/olcvi0XwVBIR9Vj04rGC/YA2lM120q7dbMLuRiihv8CLB8Wrv8mb/8btB6KtDwYe780wMy/KBNfG97+c0tr6xuZWedvd2d3bP/Dcw6ZOc8WwwVKRqnZENQousWG4EdjOFNIkEtiKRrdTv/WESvNUPphxhmFCB5LHnFFjpfuLnlfxq/4M5IcEy6QCC9R73me3n7I8QWmYoFp3Aj8zYUGV4UzgxO3mGjPKRnSAHUslTVCHxezQCTm1Sp/EqbIlDZmpvycKmmg9TiLbmVAz1MveVPzP6+Qmvg4LLrPcoGTzRXEuiEnJ9GvS5wqZEWNLKFPc3krYkCrKjM3GtSGsvLxKmufV4LIaVGo3izDKcAwncAYBXEEN7qAODWCA8Ayv8OY8Oi/O+7yx5CwmjuAPnI9vGB2LlQ==</latexit>

4

<latexit sha1_base64="TRiE19TwTmkYpYwW/LRDJjo86Ng=">AAAB6HicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx68ZiAWSAZQk+nJmnT0zN09whhyBd48aCIVz/Jm39jZ0E08UHB470qquoFieDauO6Xk1tZXVvfyG8WtrZ3dveK+wcNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvJ37zEZXmsbw3owT9iPYlDzmjxkq1i26x5JbdKcgP8RZJCeaodoufnV7M0gilYYJq3fbcxPgZVYYzgeNCJ9WYUDakfWxbKmmE2s+mh47JiVV6JIyVLWnIVP09kdFI61EU2M6ImoFe9Cbif147NeG1n3GZpAYlmy0KU0FMTCZfkx5XyIwYWUKZ4vZWwgZUUWZsNgUbwtLLy6RxVvYuy17tvFS5mceRhyM4hlPw4AoqcAdVqAMDhCd4gVfnwXl23pz3WWvOmc8cwh84H9+EE4zA</latexit>

5

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1
<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="7sHiPp2kazprBcIwGKi8fPobRGQ=">AAAB5HicbVBNS8NAEJ3Urxq/olcvi0XwVBIR9Vj04rGC/YA2lM120q7dbMLuRiihv8CLB8Wrv8mb/8btB6KtDwYe780wMy/KBNfG97+c0tr6xuZWedvd2d3bP/Dcw6ZOc8WwwVKRqnZENQousWG4EdjOFNIkEtiKRrdTv/WESvNUPphxhmFCB5LHnFFjpfuLnlfxq/4M5IcEy6QCC9R73me3n7I8QWmYoFp3Aj8zYUGV4UzgxO3mGjPKRnSAHUslTVCHxezQCTm1Sp/EqbIlDZmpvycKmmg9TiLbmVAz1MveVPzP6+Qmvg4LLrPcoGTzRXEuiEnJ9GvS5wqZEWNLKFPc3krYkCrKjM3GtSGsvLxKmufV4LIaVGo3izDKcAwncAYBXEEN7qAODWCA8Ayv8OY8Oi/O+7yx5CwmjuAPnI9vGB2LlQ==</latexit>

4
<latexit sha1_base64="TRiE19TwTmkYpYwW/LRDJjo86Ng=">AAAB6HicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx68ZiAWSAZQk+nJmnT0zN09whhyBd48aCIVz/Jm39jZ0E08UHB470qquoFieDauO6Xk1tZXVvfyG8WtrZ3dveK+wcNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvJ37zEZXmsbw3owT9iPYlDzmjxkq1i26x5JbdKcgP8RZJCeaodoufnV7M0gilYYJq3fbcxPgZVYYzgeNCJ9WYUDakfWxbKmmE2s+mh47JiVV6JIyVLWnIVP09kdFI61EU2M6ImoFe9Cbif147NeG1n3GZpAYlmy0KU0FMTCZfkx5XyIwYWUKZ4vZWwgZUUWZsNgUbwtLLy6RxVvYuy17tvFS5mceRhyM4hlPw4AoqcAdVqAMDhCd4gVfnwXl23pz3WWvOmc8cwh84H9+EE4zA</latexit>

5

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x

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

R5

<latexit sha1_base64="awmHxnn/M3NDQnn0uoQ3Nkz86LA=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgadkNEr0IQS8eI5iHJEuYncwmQ2Zml5lZMSz5Ci8eFPHq53jzb5w8EE0saCiquunuChPOtPG8Lye3srq2vpHfLGxt7+zuFfcPGjpOFaF1EvNYtUKsKWeS1g0znLYSRbEIOW2Gw+uJ33ygSrNY3plRQgOB+5JFjGBjpfvHLkOXyHPL3WLJc70p0A/xF0kJ5qh1i5+dXkxSQaUhHGvd9r3EBBlWhhFOx4VOqmmCyRD3adtSiQXVQTY9eIxOrNJDUaxsSYOm6u+JDAutRyK0nQKbgV70JuJ/Xjs10UWQMZmkhkoyWxSlHJkYTb5HPaYoMXxkCSaK2VsRGWCFibEZFWwISy8vk0bZ9Suuf3tWql7N48jDERzDKfhwDlW4gRrUgYCAJ3iBV0c5z86b8z5rzTnzmUP4A+fjG+NYjyg=</latexit>

xi = 0.2

<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

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

R

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="E8NGISfYf2rRB2BTHIjh8gEWj8A=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZkNMZpb0IvHBMwDkiXMTmaT0dkHM7NCWPIFXjwo4tVP8ubfOJusoKIFDUVVN91dXiy40hh/WIWV1bX1jeJmaWt7Z3evvH/QVVEiKevQSESy7xHFBA9ZR3MtWD+WjASeYD3v7irze/dMKh6FN3oWMzcgk5D7nBJtpPbZqFzBdr2Ga40awjZeICNOtY4byMmVCuRojcrvw3FEk4CFmgqi1MDBsXZTIjWngs1Lw0SxmNA7MmEDQ0MSMOWmi0Pn6MQoY+RH0lSo0UL9PpGSQKlZ4JnOgOip+u1l4l/eINH+hZvyME40C+lykZ8IpCOUfY3GXDKqxcwQQiU3tyI6JZJQbbIpmRC+PkX/k27Vduq2065Vmpd5HEU4gmM4BQfOoQnX0IIOUGDwAE/wbN1aj9aL9bpsLVj5zCH8gPX2CcP7jOw=</latexit>

5
<latexit sha1_base64="wCBt65lia48uZt3vQBDpqji1OQI=">AAAB5HicdVBNS8NAEJ3Urxq/qlcvi0XwFJISqr0VvXisYGuhDWWz3bRrN5uwuxFK6C/w4kHx6m/y5r9x00ZQ0QcDj/dmmJkXppwp7bofVmVtfWNzq7pt7+zu7R/U7MOeSjJJaJckPJH9ECvKmaBdzTSn/VRSHIec3oWzq8K/e6BSsUTc6nlKgxhPBIsYwdpIN/6oVnedpu/6LR+5jrtEQbxG020hr1TqUKIzqr0PxwnJYio04VipgeemOsix1IxwurCHmaIpJjM8oQNDBY6pCvLloQt0apQxihJpSmi0VL9P5DhWah6HpjPGeqp+e4X4lzfIdHQR5EykmaaCrBZFGUc6QcXXaMwkJZrPDcFEMnMrIlMsMdEmG9uE8PUp+p/0Go7XdLx6+7IMowrHcAJn4ME5tOEaOtAFAhQe4RlerHvryXpdNVascuIIfsB6+wRXVYvB</latexit>

4

<latexit sha1_base64="lz/jIQYYNhFjyQxq0oSEncr5rMU=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUymk3boZBJmJkIJ/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsyZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR0WJJLRNIh7Jno8V5UzQtmaa014sKQ59Trv+9Grhd++pVCwSd3oWUy/EY8ECRrA20u1sWBkWS45dazTcShk5trOEIeX6Ra1aRW6mlCBDa1h8H4wikoRUaMKxUn3XibWXYqkZ4XReGCSKxphM8Zj2DRU4pMpLl6fO0ZlRRiiIpCmh0VL9PpHiUKlZ6JvOEOuJ+u0txL+8fqKDhpcyESeaCrJaFCQc6Qgt/kYjJinRfGYIJpKZWxGZYImJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCIzhAZ7g2eLWo/Viva5ac1Y2cww/YL19Am7Ljek=</latexit>y4

<latexit sha1_base64="pJvh5ZUzoTExzFTsD47FDn13x+U=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUym03boZBJmJkII/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsSZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR4WxJLRNQh7Kno8V5UzQtmaa014kKQ58Trv+7Grhd++pVCwUdzqJqBfgiWBjRrA20m0yrA6LJceuNRpupYwc21nCkHL9olatIjdTSpChNSy+D0YhiQMqNOFYqb7rRNpLsdSMcDovDGJFI0xmeEL7hgocUOWly1Pn6MwoIzQOpSmh0VL9PpHiQKkk8E1ngPVU/fYW4l9eP9bjhpcyEcWaCrJaNI450iFa/I1GTFKieWIIJpKZWxGZYomJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCEzgAZ7g2eLWo/Viva5ac1Y2cww/YL19AnBPjeo=</latexit>y5

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

R5

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1
<latexit sha1_base64="+p2+IBOb9njuT7K/bqQxr8Xbsy8=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxgP6ANZbOdtEs3u3F3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg4bRqWaQZ0poXQrpAYEl1BHjgJaiQYahwKa4fB26jdHoA1X8gHHCQQx7UsecUbRSkEH4QkzpXmfy0m3VPYq3gzuMvFzUiY5at3SV6enWBqDRCaoMW3fSzDIqEbOBEyKndRAQtmQ9qFtqaQxmCCbHT1xT63ScyOlbUl0Z+rviYzGxozj0HbGFAdm0ZuK/3ntFKPrIOMySREkmy+KUuGicqcJuD2ugaEYW0KZ5vZWlw2opgxtTkUbgr/48jJpnFf8y4p/f1Gu3uRxFMgxOSFnxCdXpEruSI3UCSOP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+Xf5Kj</latexit>

origin
<latexit sha1_base64="E8NGISfYf2rRB2BTHIjh8gEWj8A=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZkNMZpb0IvHBMwDkiXMTmaT0dkHM7NCWPIFXjwo4tVP8ubfOJusoKIFDUVVN91dXiy40hh/WIWV1bX1jeJmaWt7Z3evvH/QVVEiKevQSESy7xHFBA9ZR3MtWD+WjASeYD3v7irze/dMKh6FN3oWMzcgk5D7nBJtpPbZqFzBdr2Ga40awjZeICNOtY4byMmVCuRojcrvw3FEk4CFmgqi1MDBsXZTIjWngs1Lw0SxmNA7MmEDQ0MSMOWmi0Pn6MQoY+RH0lSo0UL9PpGSQKlZ4JnOgOip+u1l4l/eINH+hZvyME40C+lykZ8IpCOUfY3GXDKqxcwQQiU3tyI6JZJQbbIpmRC+PkX/k27Vduq2065Vmpd5HEU4gmM4BQfOoQnX0IIOUGDwAE/wbN1aj9aL9bpsLVj5zCH8gPX2CcP7jOw=</latexit>

5
<latexit sha1_base64="wCBt65lia48uZt3vQBDpqji1OQI=">AAAB5HicdVBNS8NAEJ3Urxq/qlcvi0XwFJISqr0VvXisYGuhDWWz3bRrN5uwuxFK6C/w4kHx6m/y5r9x00ZQ0QcDj/dmmJkXppwp7bofVmVtfWNzq7pt7+zu7R/U7MOeSjJJaJckPJH9ECvKmaBdzTSn/VRSHIec3oWzq8K/e6BSsUTc6nlKgxhPBIsYwdpIN/6oVnedpu/6LR+5jrtEQbxG020hr1TqUKIzqr0PxwnJYio04VipgeemOsix1IxwurCHmaIpJjM8oQNDBY6pCvLloQt0apQxihJpSmi0VL9P5DhWah6HpjPGeqp+e4X4lzfIdHQR5EykmaaCrBZFGUc6QcXXaMwkJZrPDcFEMnMrIlMsMdEmG9uE8PUp+p/0Go7XdLx6+7IMowrHcAJn4ME5tOEaOtAFAhQe4RlerHvryXpdNVascuIIfsB6+wRXVYvB</latexit>

4

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="lz/jIQYYNhFjyQxq0oSEncr5rMU=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUymk3boZBJmJkIJ/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsyZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR0WJJLRNIh7Jno8V5UzQtmaa014sKQ59Trv+9Grhd++pVCwSd3oWUy/EY8ECRrA20u1sWBkWS45dazTcShk5trOEIeX6Ra1aRW6mlCBDa1h8H4wikoRUaMKxUn3XibWXYqkZ4XReGCSKxphM8Zj2DRU4pMpLl6fO0ZlRRiiIpCmh0VL9PpHiUKlZ6JvOEOuJ+u0txL+8fqKDhpcyESeaCrJaFCQc6Qgt/kYjJinRfGYIJpKZWxGZYImJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCIzhAZ7g2eLWo/Viva5ac1Y2cww/YL19Am7Ljek=</latexit>y4

<latexit sha1_base64="pJvh5ZUzoTExzFTsD47FDn13x+U=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUym03boZBJmJkII/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsSZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR4WxJLRNQh7Kno8V5UzQtmaa014kKQ58Trv+7Grhd++pVCwUdzqJqBfgiWBjRrA20m0yrA6LJceuNRpupYwc21nCkHL9olatIjdTSpChNSy+D0YhiQMqNOFYqb7rRNpLsdSMcDovDGJFI0xmeEL7hgocUOWly1Pn6MwoIzQOpSmh0VL9PpHiQKkk8E1ngPVU/fYW4l9eP9bjhpcyEcWaCrJaNI450iFa/I1GTFKieWIIJpKZWxGZYomJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCEzgAZ7g2eLWo/Viva5ac1Y2cww/YL19AnBPjeo=</latexit>y5

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1

<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="7sHiPp2kazprBcIwGKi8fPobRGQ=">AAAB5HicbVBNS8NAEJ3Urxq/olcvi0XwVBIR9Vj04rGC/YA2lM120q7dbMLuRiihv8CLB8Wrv8mb/8btB6KtDwYe780wMy/KBNfG97+c0tr6xuZWedvd2d3bP/Dcw6ZOc8WwwVKRqnZENQousWG4EdjOFNIkEtiKRrdTv/WESvNUPphxhmFCB5LHnFFjpfuLnlfxq/4M5IcEy6QCC9R73me3n7I8QWmYoFp3Aj8zYUGV4UzgxO3mGjPKRnSAHUslTVCHxezQCTm1Sp/EqbIlDZmpvycKmmg9TiLbmVAz1MveVPzP6+Qmvg4LLrPcoGTzRXEuiEnJ9GvS5wqZEWNLKFPc3krYkCrKjM3GtSGsvLxKmufV4LIaVGo3izDKcAwncAYBXEEN7qAODWCA8Ayv8OY8Oi/O+7yx5CwmjuAPnI9vGB2LlQ==</latexit>

4

<latexit sha1_base64="TRiE19TwTmkYpYwW/LRDJjo86Ng=">AAAB6HicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx68ZiAWSAZQk+nJmnT0zN09whhyBd48aCIVz/Jm39jZ0E08UHB470qquoFieDauO6Xk1tZXVvfyG8WtrZ3dveK+wcNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvJ37zEZXmsbw3owT9iPYlDzmjxkq1i26x5JbdKcgP8RZJCeaodoufnV7M0gilYYJq3fbcxPgZVYYzgeNCJ9WYUDakfWxbKmmE2s+mh47JiVV6JIyVLWnIVP09kdFI61EU2M6ImoFe9Cbif147NeG1n3GZpAYlmy0KU0FMTCZfkx5XyIwYWUKZ4vZWwgZUUWZsNgUbwtLLy6RxVvYuy17tvFS5mceRhyM4hlPw4AoqcAdVqAMDhCd4gVfnwXl23pz3WWvOmc8cwh84H9+EE4zA</latexit>

5

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

R5
<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1
<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="7sHiPp2kazprBcIwGKi8fPobRGQ=">AAAB5HicbVBNS8NAEJ3Urxq/olcvi0XwVBIR9Vj04rGC/YA2lM120q7dbMLuRiihv8CLB8Wrv8mb/8btB6KtDwYe780wMy/KBNfG97+c0tr6xuZWedvd2d3bP/Dcw6ZOc8WwwVKRqnZENQousWG4EdjOFNIkEtiKRrdTv/WESvNUPphxhmFCB5LHnFFjpfuLnlfxq/4M5IcEy6QCC9R73me3n7I8QWmYoFp3Aj8zYUGV4UzgxO3mGjPKRnSAHUslTVCHxezQCTm1Sp/EqbIlDZmpvycKmmg9TiLbmVAz1MveVPzP6+Qmvg4LLrPcoGTzRXEuiEnJ9GvS5wqZEWNLKFPc3krYkCrKjM3GtSGsvLxKmufV4LIaVGo3izDKcAwncAYBXEEN7qAODWCA8Ayv8OY8Oi/O+7yx5CwmjuAPnI9vGB2LlQ==</latexit>

4
<latexit sha1_base64="TRiE19TwTmkYpYwW/LRDJjo86Ng=">AAAB6HicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx68ZiAWSAZQk+nJmnT0zN09whhyBd48aCIVz/Jm39jZ0E08UHB470qquoFieDauO6Xk1tZXVvfyG8WtrZ3dveK+wcNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvJ37zEZXmsbw3owT9iPYlDzmjxkq1i26x5JbdKcgP8RZJCeaodoufnV7M0gilYYJq3fbcxPgZVYYzgeNCJ9WYUDakfWxbKmmE2s+mh47JiVV6JIyVLWnIVP09kdFI61EU2M6ImoFe9Cbif147NeG1n3GZpAYlmy0KU0FMTCZfkx5XyIwYWUKZ4vZWwgZUUWZsNgUbwtLLy6RxVvYuy17tvFS5mceRhyM4hlPw4AoqcAdVqAMDhCd4gVfnwXl23pz3WWvOmc8cwh84H9+EE4zA</latexit>

5

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x

<latexit sha1_base64="zyM0jOnHq2Gt/ygFeoYKvYoy0oQ=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9C0IvHCOYByRJmJ73JkNnZZWZWDEs+wosHRbz6Pd78GycPRBMLGoqqbrq7gkRwbVz3y8mtrK6tb+Q3C1vbO7t7xf2Dho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGNxO/+YBK81jem1GCfkT7koecUWOl5mOXkyvidYslt+xOQX6It0hKMEetW/zs9GKWRigNE1Trtucmxs+oMpwJHBc6qcaEsiHtY9tSSSPUfjY9d0xOrNIjYaxsSUOm6u+JjEZaj6LAdkbUDPSiNxH/89qpCS/9jMskNSjZbFGYCmJiMvmd9LhCZsTIEsoUt7cSNqCKMmMTKtgQll5eJo2zslcpe3fnper1PI48HMExnIIHF1CFW6hBHRgM4Qle4NVJnGfnzXmfteac+cwh/IHz8Q0Fco61</latexit>

xi = 1

Figure 26: Examples of hybrid representation for x, y ∈ R5 for x in the simplex (left) and x in the
unit cube (right)

and also the unit sphere.
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<latexit sha1_base64="neiKUHaLbV0qIMz/+0esHjvwzKk=">AAAB63icbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68VihX9DGstlu2qW7m7C7EUPoX/DiQRGv/iFv/hs3bQ7a+mDg8d4MM/OCmDNtXPfbWVldW9/YLG2Vt3d29/YrB4dtHSWK0BaJeKS6AdaUM0lbhhlOu7GiWAScdoLJbe53HqnSLJJNk8bUF3gkWcgINrmUPjSfBpWqW3NnQMvEK0gVCjQGla/+MCKJoNIQjrXueW5s/Awrwwin03I/0TTGZIJHtGepxIJqP5vdOkWnVhmiMFK2pEEz9fdEhoXWqQhsp8BmrBe9XPzP6yUmvPYzJuPEUEnmi8KEIxOh/HE0ZIoSw1NLMFHM3orIGCtMjI2nbEPwFl9eJu3zmndZ8+4vqvWbIo4SHMMJnIEHV1CHO2hACwiM4Rle4c0Rzovz7nzMW1ecYuYI/sD5/AEet45L</latexit>

yT x

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

R

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="E8NGISfYf2rRB2BTHIjh8gEWj8A=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZkNMZpb0IvHBMwDkiXMTmaT0dkHM7NCWPIFXjwo4tVP8ubfOJusoKIFDUVVN91dXiy40hh/WIWV1bX1jeJmaWt7Z3evvH/QVVEiKevQSESy7xHFBA9ZR3MtWD+WjASeYD3v7irze/dMKh6FN3oWMzcgk5D7nBJtpPbZqFzBdr2Ga40awjZeICNOtY4byMmVCuRojcrvw3FEk4CFmgqi1MDBsXZTIjWngs1Lw0SxmNA7MmEDQ0MSMOWmi0Pn6MQoY+RH0lSo0UL9PpGSQKlZ4JnOgOip+u1l4l/eINH+hZvyME40C+lykZ8IpCOUfY3GXDKqxcwQQiU3tyI6JZJQbbIpmRC+PkX/k27Vduq2065Vmpd5HEU4gmM4BQfOoQnX0IIOUGDwAE/wbN1aj9aL9bpsLVj5zCH8gPX2CcP7jOw=</latexit>

5
<latexit sha1_base64="wCBt65lia48uZt3vQBDpqji1OQI=">AAAB5HicdVBNS8NAEJ3Urxq/qlcvi0XwFJISqr0VvXisYGuhDWWz3bRrN5uwuxFK6C/w4kHx6m/y5r9x00ZQ0QcDj/dmmJkXppwp7bofVmVtfWNzq7pt7+zu7R/U7MOeSjJJaJckPJH9ECvKmaBdzTSn/VRSHIec3oWzq8K/e6BSsUTc6nlKgxhPBIsYwdpIN/6oVnedpu/6LR+5jrtEQbxG020hr1TqUKIzqr0PxwnJYio04VipgeemOsix1IxwurCHmaIpJjM8oQNDBY6pCvLloQt0apQxihJpSmi0VL9P5DhWah6HpjPGeqp+e4X4lzfIdHQR5EykmaaCrBZFGUc6QcXXaMwkJZrPDcFEMnMrIlMsMdEmG9uE8PUp+p/0Go7XdLx6+7IMowrHcAJn4ME5tOEaOtAFAhQe4RlerHvryXpdNVascuIIfsB6+wRXVYvB</latexit>

4

<latexit sha1_base64="lz/jIQYYNhFjyQxq0oSEncr5rMU=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUymk3boZBJmJkIJ/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsyZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR0WJJLRNIh7Jno8V5UzQtmaa014sKQ59Trv+9Grhd++pVCwSd3oWUy/EY8ECRrA20u1sWBkWS45dazTcShk5trOEIeX6Ra1aRW6mlCBDa1h8H4wikoRUaMKxUn3XibWXYqkZ4XReGCSKxphM8Zj2DRU4pMpLl6fO0ZlRRiiIpCmh0VL9PpHiUKlZ6JvOEOuJ+u0txL+8fqKDhpcyESeaCrJaFCQc6Qgt/kYjJinRfGYIJpKZWxGZYImJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCIzhAZ7g2eLWo/Viva5ac1Y2cww/YL19Am7Ljek=</latexit>y4

<latexit sha1_base64="pJvh5ZUzoTExzFTsD47FDn13x+U=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUym03boZBJmJkII/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsSZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR4WxJLRNQh7Kno8V5UzQtmaa014kKQ58Trv+7Grhd++pVCwUdzqJqBfgiWBjRrA20m0yrA6LJceuNRpupYwc21nCkHL9olatIjdTSpChNSy+D0YhiQMqNOFYqb7rRNpLsdSMcDovDGJFI0xmeEL7hgocUOWly1Pn6MwoIzQOpSmh0VL9PpHiQKkk8E1ngPVU/fYW4l9eP9bjhpcyEcWaCrJaNI450iFa/I1GTFKieWIIJpKZWxGZYomJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCEzgAZ7g2eLWo/Viva5ac1Y2cww/YL19AnBPjeo=</latexit>y5

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

R5

<latexit sha1_base64="FTFO5/HMKn8RUQYhOPGLZC+xepo=">AAAB6HicdVDLSgNBEJyNrxhfUY9eBoPgaZk1wY23oBePCZgHJEuYnfQmo7MPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40oR8WIWV1bX1jeJmaWt7Z3evvH/QUXEqGbRZLGLZ86kCwSNoa64F9BIJNPQFdP27q7nfvQepeBzd6GkCXkjHEQ84o9pIreqwXCG267pVl2BikwUMqV4Qt17DTq5UUI7msPw+GMUsDSHSTFCl+g5JtJdRqTkTMCsNUgUJZXd0DH1DIxqC8rLFoTN8YpQRDmJpKtJ4oX6fyGio1DT0TWdI9UT99ubiX14/1UHdy3iUpBoitlwUpALrGM+/xiMugWkxNYQyyc2tmE2opEybbEomhK9P8f+kc2Y757bTqlUal3kcRXSEjtEpcpCLGugaNVEbMQToAT2hZ+vWerRerNdla8HKZw7RD1hvn9lnjPs=</latexit>

3
<latexit sha1_base64="TVVpz9NLUT3Co/8JMoBHsrFFppU=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jaYuqt6MVjC/YD2lA220m7drMJuxuhlP4CLx4U8epP8ua/cdtGUNEHA4/3ZpiZFyScKe04H1ZubX1jcyu/XdjZ3ds/KB4etVWcSgotGvNYdgOigDMBLc00h24igUQBh04wuV74nXuQisXiVk8T8CMyEixklGgjNcuDYsmxPc+reA52bGcJQyqXjlerYjdTSihDY1B87w9jmkYgNOVEqZ7rJNqfEakZ5TAv9FMFCaETMoKeoYJEoPzZ8tA5PjPKEIexNCU0XqrfJ2YkUmoaBaYzInqsfnsL8S+vl+qw5s+YSFINgq4WhSnHOsaLr/GQSaCaTw0hVDJzK6ZjIgnVJpuCCeHrU/w/aZdt98J2m9VS/SqLI49O0Ck6Ry7yUB3doAZqIYoAPaAn9GzdWY/Wi/W6as1Z2cwx+gHr7RPX44z6</latexit>

2
<latexit sha1_base64="2/kRHAf+B3N+IDOaPQNtyaYVVik=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZnV4MZb0IvHBMwDkiXMTmaTMbMPZmaFsOQLvHhQxKuf5M2/cZKsoKIFDUVVN91dfiK40hh/WIWV1bX1jeJmaWt7Z3evvH/QVnEqKWvRWMSy6xPFBI9YS3MtWDeRjIS+YB1/cj33O/dMKh5Ht3qaMC8ko4gHnBJtpKYzKFew7bruuYsRtvEChpxfYrdWRU6uVCBHY1B+7w9jmoYs0lQQpXoOTrSXEak5FWxW6qeKJYROyIj1DI1IyJSXLQ6doROjDFEQS1ORRgv1+0RGQqWmoW86Q6LH6rc3F//yeqkOal7GoyTVLKLLRUEqkI7R/Gs05JJRLaaGECq5uRXRMZGEapNNyYTw9Sn6n7TPbOfCdprVSv0qj6MIR3AMp+CAC3W4gQa0gAKDB3iCZ+vOerRerNdla8HKZw7hB6y3T9ZfjPk=</latexit>

1
<latexit sha1_base64="+p2+IBOb9njuT7K/bqQxr8Xbsy8=">AAAB9HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxgP6ANZbOdtEs3u3F3Uiyhv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLE8ENet63s7K6tr6xWdgqbu/s7u2XDg4bRqWaQZ0poXQrpAYEl1BHjgJaiQYahwKa4fB26jdHoA1X8gHHCQQx7UsecUbRSkEH4QkzpXmfy0m3VPYq3gzuMvFzUiY5at3SV6enWBqDRCaoMW3fSzDIqEbOBEyKndRAQtmQ9qFtqaQxmCCbHT1xT63ScyOlbUl0Z+rviYzGxozj0HbGFAdm0ZuK/3ntFKPrIOMySREkmy+KUuGicqcJuD2ugaEYW0KZ5vZWlw2opgxtTkUbgr/48jJpnFf8y4p/f1Gu3uRxFMgxOSFnxCdXpEruSI3UCSOP5Jm8kjdn5Lw4787HvHXFyWeOyB84nz+Xf5Kj</latexit>

origin
<latexit sha1_base64="E8NGISfYf2rRB2BTHIjh8gEWj8A=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgaZkNMZpb0IvHBMwDkiXMTmaT0dkHM7NCWPIFXjwo4tVP8ubfOJusoKIFDUVVN91dXiy40hh/WIWV1bX1jeJmaWt7Z3evvH/QVVEiKevQSESy7xHFBA9ZR3MtWD+WjASeYD3v7irze/dMKh6FN3oWMzcgk5D7nBJtpPbZqFzBdr2Ga40awjZeICNOtY4byMmVCuRojcrvw3FEk4CFmgqi1MDBsXZTIjWngs1Lw0SxmNA7MmEDQ0MSMOWmi0Pn6MQoY+RH0lSo0UL9PpGSQKlZ4JnOgOip+u1l4l/eINH+hZvyME40C+lykZ8IpCOUfY3GXDKqxcwQQiU3tyI6JZJQbbIpmRC+PkX/k27Vduq2065Vmpd5HEU4gmM4BQfOoQnX0IIOUGDwAE/wbN1aj9aL9bpsLVj5zCH8gPX2CcP7jOw=</latexit>

5
<latexit sha1_base64="wCBt65lia48uZt3vQBDpqji1OQI=">AAAB5HicdVBNS8NAEJ3Urxq/qlcvi0XwFJISqr0VvXisYGuhDWWz3bRrN5uwuxFK6C/w4kHx6m/y5r9x00ZQ0QcDj/dmmJkXppwp7bofVmVtfWNzq7pt7+zu7R/U7MOeSjJJaJckPJH9ECvKmaBdzTSn/VRSHIec3oWzq8K/e6BSsUTc6nlKgxhPBIsYwdpIN/6oVnedpu/6LR+5jrtEQbxG020hr1TqUKIzqr0PxwnJYio04VipgeemOsix1IxwurCHmaIpJjM8oQNDBY6pCvLloQt0apQxihJpSmi0VL9P5DhWah6HpjPGeqp+e4X4lzfIdHQR5EykmaaCrBZFGUc6QcXXaMwkJZrPDcFEMnMrIlMsMdEmG9uE8PUp+p/0Go7XdLx6+7IMowrHcAJn4ME5tOEaOtAFAhQe4RlerHvryXpdNVascuIIfsB6+wRXVYvB</latexit>

4

<latexit sha1_base64="n6y4yqU49bfylZO4eOdsGqfcsk4=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06wINS2bFrFVy9OEOO7cxhyCmu13EN4VwpQ47moPTeH0Y0CVioqSBK9bATazcjUnMq2LTYTxSLCZ2QEesZGpKAKTebnzpFx0YZIj+SpkKN5ur3iYwESqWBZzoDosfqtzcT//J6ifbrbsbDONEspItFfiKQjtDsbzTkklEtUkMIldzciuiYSEK1SadoQvj6FP1P2hUbn9v4plpuXOZxFOAQjuAEMNSgAdfQhBZQGMEDPMGzJaxH68V6XbQuWfnMAfyA9fYJYCmN3w==</latexit>y1

<latexit sha1_base64="SRnFuF/fl51ozSpiu1DxqJcKpRs=">AAAB6nicdVDLSgNBEOz1GeMr6tHLYBA8LTsxmngLevEY0TwgWcLsZDYZMvtgZlZYlnyCFw+KePWLvPk3TpIVVLSgoajqprvLiwVX2nE+rKXlldW19cJGcXNre2e3tLffVlEiKWvRSESy6xHFBA9ZS3MtWDeWjASeYB1vcjXzO/dMKh6FdzqNmRuQUch9Tok20m06qAxKZceuVXD14gw5tjOHIae4Xsc1hHOlDDmag9J7fxjRJGChpoIo1cNOrN2MSM2pYNNiP1EsJnRCRqxnaEgCptxsfuoUHRtliPxImgo1mqvfJzISKJUGnukMiB6r395M/MvrJdqvuxkP40SzkC4W+YlAOkKzv9GQS0a1SA0hVHJzK6JjIgnVJp2iCeHrU/Q/aVdsfG7jm2q5cZnHUYBDOIITwFCDBlxDE1pAYQQP8ATPlrAerRfrddG6ZOUzB/AD1tsnYa2N4A==</latexit>y2

<latexit sha1_base64="MPXhs0PtG1oJs8K7Yx8IlnPARXA=">AAAB6nicdVDLSgNBEOyNrxhfUY9eBoPgadlJoom3oBePEc0DkiXMTmaTIbMPZmaFsOQTvHhQxKtf5M2/cZKsoKIFDUVVN91dXiy40o7zYeVWVtfWN/Kbha3tnd294v5BW0WJpKxFIxHJrkcUEzxkLc21YN1YMhJ4gnW8ydXc79wzqXgU3ulpzNyAjELuc0q0kW6ng8qgWHLsWhlXL86QYzsLGFLB9TquIZwpJcjQHBTf+8OIJgELNRVEqR52Yu2mRGpOBZsV+oliMaETMmI9Q0MSMOWmi1Nn6MQoQ+RH0lSo0UL9PpGSQKlp4JnOgOix+u3Nxb+8XqL9upvyME40C+lykZ8IpCM0/xsNuWRUi6khhEpubkV0TCSh2qRTMCF8fYr+J+2yjc9tfFMtNS6zOPJwBMdwChhq0IBraEILKIzgAZ7g2RLWo/VivS5bc1Y2cwg/YL19AmMxjeE=</latexit>y3

<latexit sha1_base64="lz/jIQYYNhFjyQxq0oSEncr5rMU=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUymk3boZBJmJkIJ/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsyZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR0WJJLRNIh7Jno8V5UzQtmaa014sKQ59Trv+9Grhd++pVCwSd3oWUy/EY8ECRrA20u1sWBkWS45dazTcShk5trOEIeX6Ra1aRW6mlCBDa1h8H4wikoRUaMKxUn3XibWXYqkZ4XReGCSKxphM8Zj2DRU4pMpLl6fO0ZlRRiiIpCmh0VL9PpHiUKlZ6JvOEOuJ+u0txL+8fqKDhpcyESeaCrJaFCQc6Qgt/kYjJinRfGYIJpKZWxGZYImJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCIzhAZ7g2eLWo/Viva5ac1Y2cww/YL19Am7Ljek=</latexit>y4

<latexit sha1_base64="pJvh5ZUzoTExzFTsD47FDn13x+U=">AAAB6nicdVDLSsNAFL2pr1pfVZduBovgKiSlL3dFNy4r2ge0oUym03boZBJmJkII/QQ3LhRx6xe582+cthFU9MCFwzn3cu89fsSZ0o7zYeXW1jc2t/LbhZ3dvf2D4uFRR4WxJLRNQh7Kno8V5UzQtmaa014kKQ58Trv+7Grhd++pVCwUdzqJqBfgiWBjRrA20m0yrA6LJceuNRpupYwc21nCkHL9olatIjdTSpChNSy+D0YhiQMqNOFYqb7rRNpLsdSMcDovDGJFI0xmeEL7hgocUOWly1Pn6MwoIzQOpSmh0VL9PpHiQKkk8E1ngPVU/fYW4l9eP9bjhpcyEcWaCrJaNI450iFa/I1GTFKieWIIJpKZWxGZYomJNukUTAhfn6L/SadsuzXbvamUmpdZHHk4gVM4Bxfq0IRraEEbCEzgAZ7g2eLWo/Viva5ac1Y2cww/YL19AnBPjeo=</latexit>y5

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1

<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="7sHiPp2kazprBcIwGKi8fPobRGQ=">AAAB5HicbVBNS8NAEJ3Urxq/olcvi0XwVBIR9Vj04rGC/YA2lM120q7dbMLuRiihv8CLB8Wrv8mb/8btB6KtDwYe780wMy/KBNfG97+c0tr6xuZWedvd2d3bP/Dcw6ZOc8WwwVKRqnZENQousWG4EdjOFNIkEtiKRrdTv/WESvNUPphxhmFCB5LHnFFjpfuLnlfxq/4M5IcEy6QCC9R73me3n7I8QWmYoFp3Aj8zYUGV4UzgxO3mGjPKRnSAHUslTVCHxezQCTm1Sp/EqbIlDZmpvycKmmg9TiLbmVAz1MveVPzP6+Qmvg4LLrPcoGTzRXEuiEnJ9GvS5wqZEWNLKFPc3krYkCrKjM3GtSGsvLxKmufV4LIaVGo3izDKcAwncAYBXEEN7qAODWCA8Ayv8OY8Oi/O+7yx5CwmjuAPnI9vGB2LlQ==</latexit>

4

<latexit sha1_base64="TRiE19TwTmkYpYwW/LRDJjo86Ng=">AAAB6HicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx68ZiAWSAZQk+nJmnT0zN09whhyBd48aCIVz/Jm39jZ0E08UHB470qquoFieDauO6Xk1tZXVvfyG8WtrZ3dveK+wcNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvJ37zEZXmsbw3owT9iPYlDzmjxkq1i26x5JbdKcgP8RZJCeaodoufnV7M0gilYYJq3fbcxPgZVYYzgeNCJ9WYUDakfWxbKmmE2s+mh47JiVV6JIyVLWnIVP09kdFI61EU2M6ImoFe9Cbif147NeG1n3GZpAYlmy0KU0FMTCZfkx5XyIwYWUKZ4vZWwgZUUWZsNgUbwtLLy6RxVvYuy17tvFS5mceRhyM4hlPw4AoqcAdVqAMDhCd4gVfnwXl23pz3WWvOmc8cwh84H9+EE4zA</latexit>

5

<latexit sha1_base64="guN2M7eZJ1ZfaKi2GpztcE6dMrc=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVvV6x5JbdGcgP8ZZJCRao9Yqf3X7M0gilYYJq3fHcxPgZVYYzgZNCN9WYUDaiA+xYKmmE2s9mh07ImVX6JIyVLWnITP09kdFI63EU2M6ImqFe9qbif14nNeG1n3GZpAYlmy8KU0FMTKZfkz5XyIwYW0KZ4vZWwoZUUWZsNgUbwsrLq6R5UfYqZa9+WareLOLIwwmcwjl4cAVVuIMaNIABwhO8wKvz4Dw7b877vDXnLGaO4Q+cj29+A4y8</latexit>

1
<latexit sha1_base64="FduPqCDFETfOeeMrcfUDLB7aTlA=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKewGUY9BLx4TMA9IljA76U3GzM4uM7NCWPIFXjwo4tVP8ubfOHkgmljQUFR1090VJIJr47pfTm5tfWNzK79d2Nnd2z8oHh41dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVK71iyS27M5Af4i2TEixQ6xU/u/2YpRFKwwTVuuO5ifEzqgxnAieFbqoxoWxEB9ixVNIItZ/NDp2QM6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO97E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbAo2hJWXV0mzUvYuy179olS9WcSRhxM4hXPw4AqqcAc1aAADhCd4gVfnwXl23pz3eWvOWcwcwx84H99/h4y9</latexit>

2

<latexit sha1_base64="3aMaj+PS+qhtmiNZMU3JFtICUh0=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyqqMegF48JmAckS5id9CZjZmeXmVkhLPkCLx4U8eonefNvnDwQTSxoKKq66e4KEsG1cd0vJ7eyura+kd8sbG3v7O4V9w8aOk4VwzqLRaxaAdUouMS64UZgK1FIo0BgMxjeTvzmIyrNY3lvRgn6Ee1LHnJGjZVq591iyS27U5Af4i2SEsxR7RY/O72YpRFKwwTVuu25ifEzqgxnAseFTqoxoWxI+9i2VNIItZ9NDx2TE6v0SBgrW9KQqfp7IqOR1qMosJ0RNQO96E3E/7x2asJrP+MySQ1KNlsUpoKYmEy+Jj2ukBkxsoQyxe2thA2ooszYbAo2hKWXl0njrOxdlr3aRalyM48jD0dwDKfgwRVU4A6qUAcGCE/wAq/Og/PsvDnvs9acM585hD9wPr4BgQuMvg==</latexit>

3

<latexit sha1_base64="7sHiPp2kazprBcIwGKi8fPobRGQ=">AAAB5HicbVBNS8NAEJ3Urxq/olcvi0XwVBIR9Vj04rGC/YA2lM120q7dbMLuRiihv8CLB8Wrv8mb/8btB6KtDwYe780wMy/KBNfG97+c0tr6xuZWedvd2d3bP/Dcw6ZOc8WwwVKRqnZENQousWG4EdjOFNIkEtiKRrdTv/WESvNUPphxhmFCB5LHnFFjpfuLnlfxq/4M5IcEy6QCC9R73me3n7I8QWmYoFp3Aj8zYUGV4UzgxO3mGjPKRnSAHUslTVCHxezQCTm1Sp/EqbIlDZmpvycKmmg9TiLbmVAz1MveVPzP6+Qmvg4LLrPcoGTzRXEuiEnJ9GvS5wqZEWNLKFPc3krYkCrKjM3GtSGsvLxKmufV4LIaVGo3izDKcAwncAYBXEEN7qAODWCA8Ayv8OY8Oi/O+7yx5CwmjuAPnI9vGB2LlQ==</latexit>

4
<latexit sha1_base64="TRiE19TwTmkYpYwW/LRDJjo86Ng=">AAAB6HicbVDJSgNBEK2JW4xb1KOXxiB4CjPidgx68ZiAWSAZQk+nJmnT0zN09whhyBd48aCIVz/Jm39jZ0E08UHB470qquoFieDauO6Xk1tZXVvfyG8WtrZ3dveK+wcNHaeKYZ3FIlatgGoUXGLdcCOwlSikUSCwGQxvJ37zEZXmsbw3owT9iPYlDzmjxkq1i26x5JbdKcgP8RZJCeaodoufnV7M0gilYYJq3fbcxPgZVYYzgeNCJ9WYUDakfWxbKmmE2s+mh47JiVV6JIyVLWnIVP09kdFI61EU2M6ImoFe9Cbif147NeG1n3GZpAYlmy0KU0FMTCZfkx5XyIwYWUKZ4vZWwgZUUWZsNgUbwtLLy6RxVvYuy17tvFS5mceRhyM4hlPw4AoqcAdVqAMDhCd4gVfnwXl23pz3WWvOmc8cwh84H9+EE4zA</latexit>

5

<latexit sha1_base64="PVJhxDEGhWLud/fS44lp79T+YRo=">AAAB6HicbZBNS8NAEIYnftb4VfXoJVgETyXxoF7EohePLdgPaEPZbCft2s0m7G7EEvoLvHhQxKv+GO9exH/jthXR1hcWHt53hp2ZIOFMadf9tObmFxaXlnMr9ura+sZmfmu7puJUUqzSmMeyERCFnAmsaqY5NhKJJAo41oP+xSiv36BULBZXepCgH5GuYCGjRBurctvOF9yiO5bzA940FM7e7NPk9cMut/PvrU5M0wiFppwo1fTcRPsZkZpRjkO7lSpMCO2TLjYNChKh8rPxoENn3zgdJ4yleUI7Y/d3R0YipQZRYCojontqOhuZ/2XNVIcnfsZEkmoUdPJRmHJHx85oa6fDJFLNBwYIlczM6tAekYRqcxvbHGFm5VmoHRa9o6JX8Qqlc5goB7uwBwfgwTGU4BLKUAUKCHfwAI/WtXVvPVnPk9I567tnB/7IevkCSYWQQQ==</latexit>x

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

R5

<latexit sha1_base64="NT+ocpzLKsAw8A8fnkJotljefls=">AAAB+XicbVDJSgNBEK2JW4zbqEcvjUHwFGfE7SIEvXiMYBZIhqGn00ma9Cx21wTDkD/x4kERr/6JN//GzoJo9EHB470qquoFiRQaHefTyi0sLi2v5FcLa+sbm1v29k5Nx6livMpiGatGQDWXIuJVFCh5I1GchoHk9aB/PfbrA660iKM7HCbcC2k3Eh3BKBrJt+0HX5BL4h619L3C7HTk20Wn5ExAvok7T4owQ8W3P1rtmKUhj5BJqnXTdRL0MqpQMMlHhVaqeUJZn3Z509CIhlx72eTyETkwSpt0YmUqQjJRf05kNNR6GAamM6TY0/PeWPzPa6bYufAyESUp8ohNF3VSSTAm4xhIWyjOUA4NoUwJcythPaooQxNWwYTw5+W/pHZccs9K7u1JsXw1iyMPe7APh+DCOZThBipQBQYDeIRneLEy68l6td6mrTlrNrMLv2C9fwE5/5LC</latexit>

xi = 1/
p

5

Figure 27: Example of hybrid representation for x, y ∈ R5 for x in the unit sphere.

As the dimension increases, one’s ability to accurately visualize shapes decreases. However, the
spatial intuition can still be useful to get a sense of what the inner product will be.
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