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Readings: Andrew Ng’s lecture notes at: 
http://cs229.stanford.edu/notes/cs229-notes3.pdf

SVMs

Find a linear separator with the 
largest margin
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<latexit sha1_base64="HkOAn7XedBZPyCApEl40X4Qhjow=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYlBTcuK9gLNCFMppN26GQSZiZqCX0HN76KGxeKuHXjzrdxmnahrQcGPv7/HM6cP0g4U9q2v62FxaXlldXCWnF9Y3Nru7Sz21RxKgltkJjHsh1gRTkTtKGZ5rSdSIqjgNNWMLga+607KhWLxa0eJtSLcE+wkBGsjeSXjl2ORY9TlLlBiB5GPjvN6X6EXDlx0AkK0CWy/VLZrth5oXlwplCGadX90pfbjUkaUaEJx0p1HDvRXoalZoTTUdFNFU0wGeAe7RgUOKLKy/KbRujQKF0UxtI8oVGu/p7IcKTUMApMZ4R1X816Y/E/r5PqsOplTCSppoJMFoUpRzpG44BQl0lKNB8awEQy81dE+lhiok2MRROCM3vyPDTPKo5dcW7Oy7XqNI4C7MMBHIEDF1CDa6hDAwg8wjO8wpv1ZL1Y79bHpHXBms7swZ+yPn8AzzScHw==</latexit><latexit sha1_base64="HkOAn7XedBZPyCApEl40X4Qhjow=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYlBTcuK9gLNCFMppN26GQSZiZqCX0HN76KGxeKuHXjzrdxmnahrQcGPv7/HM6cP0g4U9q2v62FxaXlldXCWnF9Y3Nru7Sz21RxKgltkJjHsh1gRTkTtKGZ5rSdSIqjgNNWMLga+607KhWLxa0eJtSLcE+wkBGsjeSXjl2ORY9TlLlBiB5GPjvN6X6EXDlx0AkK0CWy/VLZrth5oXlwplCGadX90pfbjUkaUaEJx0p1HDvRXoalZoTTUdFNFU0wGeAe7RgUOKLKy/KbRujQKF0UxtI8oVGu/p7IcKTUMApMZ4R1X816Y/E/r5PqsOplTCSppoJMFoUpRzpG44BQl0lKNB8awEQy81dE+lhiok2MRROCM3vyPDTPKo5dcW7Oy7XqNI4C7MMBHIEDF1CDa6hDAwg8wjO8wpv1ZL1Y79bHpHXBms7swZ+yPn8AzzScHw==</latexit><latexit sha1_base64="HkOAn7XedBZPyCApEl40X4Qhjow=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYlBTcuK9gLNCFMppN26GQSZiZqCX0HN76KGxeKuHXjzrdxmnahrQcGPv7/HM6cP0g4U9q2v62FxaXlldXCWnF9Y3Nru7Sz21RxKgltkJjHsh1gRTkTtKGZ5rSdSIqjgNNWMLga+607KhWLxa0eJtSLcE+wkBGsjeSXjl2ORY9TlLlBiB5GPjvN6X6EXDlx0AkK0CWy/VLZrth5oXlwplCGadX90pfbjUkaUaEJx0p1HDvRXoalZoTTUdFNFU0wGeAe7RgUOKLKy/KbRujQKF0UxtI8oVGu/p7IcKTUMApMZ4R1X816Y/E/r5PqsOplTCSppoJMFoUpRzpG44BQl0lKNB8awEQy81dE+lhiok2MRROCM3vyPDTPKo5dcW7Oy7XqNI4C7MMBHIEDF1CDa6hDAwg8wjO8wpv1ZL1Y79bHpHXBms7swZ+yPn8AzzScHw==</latexit><latexit sha1_base64="HkOAn7XedBZPyCApEl40X4Qhjow=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYlBTcuK9gLNCFMppN26GQSZiZqCX0HN76KGxeKuHXjzrdxmnahrQcGPv7/HM6cP0g4U9q2v62FxaXlldXCWnF9Y3Nru7Sz21RxKgltkJjHsh1gRTkTtKGZ5rSdSIqjgNNWMLga+607KhWLxa0eJtSLcE+wkBGsjeSXjl2ORY9TlLlBiB5GPjvN6X6EXDlx0AkK0CWy/VLZrth5oXlwplCGadX90pfbjUkaUaEJx0p1HDvRXoalZoTTUdFNFU0wGeAe7RgUOKLKy/KbRujQKF0UxtI8oVGu/p7IcKTUMApMZ4R1X816Y/E/r5PqsOplTCSppoJMFoUpRzpG44BQl0lKNB8awEQy81dE+lhiok2MRROCM3vyPDTPKo5dcW7Oy7XqNI4C7MMBHIEDF1CDa6hDAwg8wjO8wpv1ZL1Y79bHpHXBms7swZ+yPn8AzzScHw==</latexit>

hxi,wi+ b < 0
<latexit sha1_base64="QfQKruCMAKVHheOIkgKeSiYcX58=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHbhouDGZQV7gSaEyXTSDp1MwsxELaHv4MZXceNCEbdu3Pk2TtMutPXAwMf/n8OZ8wcJZ0rb9re1sLi0vLJaWCuub2xubZd2dpsqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCgZXY791R6VisbjVw4R6Ee4JFjKCtZH80rHLsehxijI3CNHDyGenOd2PkCsnDjpBAbpEtl8q2xU7LzQPzhTKMK26X/pyuzFJIyo04VipjmMn2suw1IxwOiq6qaIJJgPcox2DAkdUeVl+0wgdGqWLwliaJzTK1d8TGY6UGkaB6Yyw7qtZbyz+53VSHVa9jIkk1VSQyaIw5UjHaBwQ6jJJieZDA5hIZv6KSB9LTLSJsWhCcGZPnofmWcWxK87NeblWncZRgH04gCNw4AJqcA11aACBR3iGV3iznqwX6936mLQuWNOZPfhT1ucPzCicHQ==</latexit><latexit sha1_base64="QfQKruCMAKVHheOIkgKeSiYcX58=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHbhouDGZQV7gSaEyXTSDp1MwsxELaHv4MZXceNCEbdu3Pk2TtMutPXAwMf/n8OZ8wcJZ0rb9re1sLi0vLJaWCuub2xubZd2dpsqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCgZXY791R6VisbjVw4R6Ee4JFjKCtZH80rHLsehxijI3CNHDyGenOd2PkCsnDjpBAbpEtl8q2xU7LzQPzhTKMK26X/pyuzFJIyo04VipjmMn2suw1IxwOiq6qaIJJgPcox2DAkdUeVl+0wgdGqWLwliaJzTK1d8TGY6UGkaB6Yyw7qtZbyz+53VSHVa9jIkk1VSQyaIw5UjHaBwQ6jJJieZDA5hIZv6KSB9LTLSJsWhCcGZPnofmWcWxK87NeblWncZRgH04gCNw4AJqcA11aACBR3iGV3iznqwX6936mLQuWNOZPfhT1ucPzCicHQ==</latexit><latexit sha1_base64="QfQKruCMAKVHheOIkgKeSiYcX58=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHbhouDGZQV7gSaEyXTSDp1MwsxELaHv4MZXceNCEbdu3Pk2TtMutPXAwMf/n8OZ8wcJZ0rb9re1sLi0vLJaWCuub2xubZd2dpsqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCgZXY791R6VisbjVw4R6Ee4JFjKCtZH80rHLsehxijI3CNHDyGenOd2PkCsnDjpBAbpEtl8q2xU7LzQPzhTKMK26X/pyuzFJIyo04VipjmMn2suw1IxwOiq6qaIJJgPcox2DAkdUeVl+0wgdGqWLwliaJzTK1d8TGY6UGkaB6Yyw7qtZbyz+53VSHVa9jIkk1VSQyaIw5UjHaBwQ6jJJieZDA5hIZv6KSB9LTLSJsWhCcGZPnofmWcWxK87NeblWncZRgH04gCNw4AJqcA11aACBR3iGV3iznqwX6936mLQuWNOZPfhT1ucPzCicHQ==</latexit><latexit sha1_base64="QfQKruCMAKVHheOIkgKeSiYcX58=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHbhouDGZQV7gSaEyXTSDp1MwsxELaHv4MZXceNCEbdu3Pk2TtMutPXAwMf/n8OZ8wcJZ0rb9re1sLi0vLJaWCuub2xubZd2dpsqTiWhDRLzWLYDrChngjY005y2E0lxFHDaCgZXY791R6VisbjVw4R6Ee4JFjKCtZH80rHLsehxijI3CNHDyGenOd2PkCsnDjpBAbpEtl8q2xU7LzQPzhTKMK26X/pyuzFJIyo04VipjmMn2suw1IxwOiq6qaIJJgPcox2DAkdUeVl+0wgdGqWLwliaJzTK1d8TGY6UGkaB6Yyw7qtZbyz+53VSHVa9jIkk1VSQyaIw5UjHaBwQ6jJJieZDA5hIZv6KSB9LTLSJsWhCcGZPnofmWcWxK87NeblWncZRgH04gCNw4AJqcA11aACBR3iGV3iznqwX6936mLQuWNOZPfhT1ucPzCicHQ==</latexit>
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<latexit sha1_base64="H0OuGTbahqPB3MNNyZy2RUfQvCg=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYjFNy4rGAv0IQwmU7aoZNJmJmoJfQd3Pgqblwo4taNO9/GadqFth4Y+Pj/czhz/iDhTGnb/rYWFpeWV1YLa8X1jc2t7dLOblPFqSS0QWIey3aAFeVM0IZmmtN2IimOAk5bweBq7LfuqFQsFrd6mFAvwj3BQkawNpJfOnY5Fj1OUeYGIXoY+ew0p/sRcuXEQScoQJfI9ktlu2LnhebBmUIZplX3S19uNyZpRIUmHCvVcexEexmWmhFOR0U3VTTBZIB7tGNQ4IgqL8tvGqFDo3RRGEvzhEa5+nsiw5FSwygwnRHWfTXrjcX/vE6qw6qXMZGkmgoyWRSmHOkYjQNCXSYp0XxoABPJzF8R6WOJiTYxFk0IzuzJ89A8qzh2xbk5L9eq0zgKsA8HcAQOXEANrqEODSDwCM/wCm/Wk/VivVsfk9YFazqzB3/K+vwBza6cHg==</latexit><latexit sha1_base64="H0OuGTbahqPB3MNNyZy2RUfQvCg=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYjFNy4rGAv0IQwmU7aoZNJmJmoJfQd3Pgqblwo4taNO9/GadqFth4Y+Pj/czhz/iDhTGnb/rYWFpeWV1YLa8X1jc2t7dLOblPFqSS0QWIey3aAFeVM0IZmmtN2IimOAk5bweBq7LfuqFQsFrd6mFAvwj3BQkawNpJfOnY5Fj1OUeYGIXoY+ew0p/sRcuXEQScoQJfI9ktlu2LnhebBmUIZplX3S19uNyZpRIUmHCvVcexEexmWmhFOR0U3VTTBZIB7tGNQ4IgqL8tvGqFDo3RRGEvzhEa5+nsiw5FSwygwnRHWfTXrjcX/vE6qw6qXMZGkmgoyWRSmHOkYjQNCXSYp0XxoABPJzF8R6WOJiTYxFk0IzuzJ89A8qzh2xbk5L9eq0zgKsA8HcAQOXEANrqEODSDwCM/wCm/Wk/VivVsfk9YFazqzB3/K+vwBza6cHg==</latexit><latexit sha1_base64="H0OuGTbahqPB3MNNyZy2RUfQvCg=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYjFNy4rGAv0IQwmU7aoZNJmJmoJfQd3Pgqblwo4taNO9/GadqFth4Y+Pj/czhz/iDhTGnb/rYWFpeWV1YLa8X1jc2t7dLOblPFqSS0QWIey3aAFeVM0IZmmtN2IimOAk5bweBq7LfuqFQsFrd6mFAvwj3BQkawNpJfOnY5Fj1OUeYGIXoY+ew0p/sRcuXEQScoQJfI9ktlu2LnhebBmUIZplX3S19uNyZpRIUmHCvVcexEexmWmhFOR0U3VTTBZIB7tGNQ4IgqL8tvGqFDo3RRGEvzhEa5+nsiw5FSwygwnRHWfTXrjcX/vE6qw6qXMZGkmgoyWRSmHOkYjQNCXSYp0XxoABPJzF8R6WOJiTYxFk0IzuzJ89A8qzh2xbk5L9eq0zgKsA8HcAQOXEANrqEODSDwCM/wCm/Wk/VivVsfk9YFazqzB3/K+vwBza6cHg==</latexit><latexit sha1_base64="H0OuGTbahqPB3MNNyZy2RUfQvCg=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYjFNy4rGAv0IQwmU7aoZNJmJmoJfQd3Pgqblwo4taNO9/GadqFth4Y+Pj/czhz/iDhTGnb/rYWFpeWV1YLa8X1jc2t7dLOblPFqSS0QWIey3aAFeVM0IZmmtN2IimOAk5bweBq7LfuqFQsFrd6mFAvwj3BQkawNpJfOnY5Fj1OUeYGIXoY+ew0p/sRcuXEQScoQJfI9ktlu2LnhebBmUIZplX3S19uNyZpRIUmHCvVcexEexmWmhFOR0U3VTTBZIB7tGNQ4IgqL8tvGqFDo3RRGEvzhEa5+nsiw5FSwygwnRHWfTXrjcX/vE6qw6qXMZGkmgoyWRSmHOkYjQNCXSYp0XxoABPJzF8R6WOJiTYxFk0IzuzJ89A8qzh2xbk5L9eq0zgKsA8HcAQOXEANrqEODSDwCM/wCm/Wk/VivVsfk9YFazqzB3/K+vwBza6cHg==</latexit>

Linearly 
separable

hx+,wi+ b = C
<latexit sha1_base64="4TM6X2tQ9iKQjLs+o0wdejzaPy8="></latexit><latexit sha1_base64="4TM6X2tQ9iKQjLs+o0wdejzaPy8="></latexit><latexit sha1_base64="4TM6X2tQ9iKQjLs+o0wdejzaPy8="></latexit><latexit sha1_base64="4TM6X2tQ9iKQjLs+o0wdejzaPy8="></latexit>

hx�,wi+ b = �C
<latexit sha1_base64="OfY396hsxup1hLvEaR7w4xm+Ya8="></latexit><latexit sha1_base64="OfY396hsxup1hLvEaR7w4xm+Ya8="></latexit><latexit sha1_base64="OfY396hsxup1hLvEaR7w4xm+Ya8="></latexit><latexit sha1_base64="OfY396hsxup1hLvEaR7w4xm+Ya8="></latexit> hxi,wi+ b < �C

<latexit sha1_base64="IVRVnKaQ3chPiKcTSUamvHSwr7w="></latexit><latexit sha1_base64="IVRVnKaQ3chPiKcTSUamvHSwr7w="></latexit><latexit sha1_base64="IVRVnKaQ3chPiKcTSUamvHSwr7w="></latexit><latexit sha1_base64="IVRVnKaQ3chPiKcTSUamvHSwr7w="></latexit>

hxi,wi+ b > C
<latexit sha1_base64="UL7NI8AeIiyGz4ZNUGU2CE2pXNE="></latexit><latexit sha1_base64="UL7NI8AeIiyGz4ZNUGU2CE2pXNE="></latexit><latexit sha1_base64="UL7NI8AeIiyGz4ZNUGU2CE2pXNE="></latexit><latexit sha1_base64="UL7NI8AeIiyGz4ZNUGU2CE2pXNE="></latexit>

Find a linear separator with the 
largest margin

+ +
+ +

+

-
-

-

-

-
hxi,wi+ b = 0

<latexit sha1_base64="H0OuGTbahqPB3MNNyZy2RUfQvCg=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYjFNy4rGAv0IQwmU7aoZNJmJmoJfQd3Pgqblwo4taNO9/GadqFth4Y+Pj/czhz/iDhTGnb/rYWFpeWV1YLa8X1jc2t7dLOblPFqSS0QWIey3aAFeVM0IZmmtN2IimOAk5bweBq7LfuqFQsFrd6mFAvwj3BQkawNpJfOnY5Fj1OUeYGIXoY+ew0p/sRcuXEQScoQJfI9ktlu2LnhebBmUIZplX3S19uNyZpRIUmHCvVcexEexmWmhFOR0U3VTTBZIB7tGNQ4IgqL8tvGqFDo3RRGEvzhEa5+nsiw5FSwygwnRHWfTXrjcX/vE6qw6qXMZGkmgoyWRSmHOkYjQNCXSYp0XxoABPJzF8R6WOJiTYxFk0IzuzJ89A8qzh2xbk5L9eq0zgKsA8HcAQOXEANrqEODSDwCM/wCm/Wk/VivVsfk9YFazqzB3/K+vwBza6cHg==</latexit><latexit sha1_base64="H0OuGTbahqPB3MNNyZy2RUfQvCg=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYjFNy4rGAv0IQwmU7aoZNJmJmoJfQd3Pgqblwo4taNO9/GadqFth4Y+Pj/czhz/iDhTGnb/rYWFpeWV1YLa8X1jc2t7dLOblPFqSS0QWIey3aAFeVM0IZmmtN2IimOAk5bweBq7LfuqFQsFrd6mFAvwj3BQkawNpJfOnY5Fj1OUeYGIXoY+ew0p/sRcuXEQScoQJfI9ktlu2LnhebBmUIZplX3S19uNyZpRIUmHCvVcexEexmWmhFOR0U3VTTBZIB7tGNQ4IgqL8tvGqFDo3RRGEvzhEa5+nsiw5FSwygwnRHWfTXrjcX/vE6qw6qXMZGkmgoyWRSmHOkYjQNCXSYp0XxoABPJzF8R6WOJiTYxFk0IzuzJ89A8qzh2xbk5L9eq0zgKsA8HcAQOXEANrqEODSDwCM/wCm/Wk/VivVsfk9YFazqzB3/K+vwBza6cHg==</latexit><latexit sha1_base64="H0OuGTbahqPB3MNNyZy2RUfQvCg=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYjFNy4rGAv0IQwmU7aoZNJmJmoJfQd3Pgqblwo4taNO9/GadqFth4Y+Pj/czhz/iDhTGnb/rYWFpeWV1YLa8X1jc2t7dLOblPFqSS0QWIey3aAFeVM0IZmmtN2IimOAk5bweBq7LfuqFQsFrd6mFAvwj3BQkawNpJfOnY5Fj1OUeYGIXoY+ew0p/sRcuXEQScoQJfI9ktlu2LnhebBmUIZplX3S19uNyZpRIUmHCvVcexEexmWmhFOR0U3VTTBZIB7tGNQ4IgqL8tvGqFDo3RRGEvzhEa5+nsiw5FSwygwnRHWfTXrjcX/vE6qw6qXMZGkmgoyWRSmHOkYjQNCXSYp0XxoABPJzF8R6WOJiTYxFk0IzuzJ89A8qzh2xbk5L9eq0zgKsA8HcAQOXEANrqEODSDwCM/wCm/Wk/VivVsfk9YFazqzB3/K+vwBza6cHg==</latexit><latexit sha1_base64="H0OuGTbahqPB3MNNyZy2RUfQvCg=">AAACE3icbZDLSsNAFIZPvNZ6q7p0M1gEUSmJCHYjFNy4rGAv0IQwmU7aoZNJmJmoJfQd3Pgqblwo4taNO9/GadqFth4Y+Pj/czhz/iDhTGnb/rYWFpeWV1YLa8X1jc2t7dLOblPFqSS0QWIey3aAFeVM0IZmmtN2IimOAk5bweBq7LfuqFQsFrd6mFAvwj3BQkawNpJfOnY5Fj1OUeYGIXoY+ew0p/sRcuXEQScoQJfI9ktlu2LnhebBmUIZplX3S19uNyZpRIUmHCvVcexEexmWmhFOR0U3VTTBZIB7tGNQ4IgqL8tvGqFDo3RRGEvzhEa5+nsiw5FSwygwnRHWfTXrjcX/vE6qw6qXMZGkmgoyWRSmHOkYjQNCXSYp0XxoABPJzF8R6WOJiTYxFk0IzuzJ89A8qzh2xbk5L9eq0zgKsA8HcAQOXEANrqEODSDwCM/wCm/Wk/VivVsfk9YFazqzB3/K+vwBza6cHg==</latexit>

Linearly 
separable

hxi,wi+ b < �1
<latexit sha1_base64="IJYjPS8aaRyR+w9VP1UYrl+Ir2k="></latexit><latexit sha1_base64="IJYjPS8aaRyR+w9VP1UYrl+Ir2k="></latexit><latexit sha1_base64="IJYjPS8aaRyR+w9VP1UYrl+Ir2k="></latexit><latexit sha1_base64="IJYjPS8aaRyR+w9VP1UYrl+Ir2k="></latexit>

hx�,wi+ b = �1
<latexit sha1_base64="Pi17ndKVV6eOuXJdpm26+xo3nuM="></latexit><latexit sha1_base64="Pi17ndKVV6eOuXJdpm26+xo3nuM="></latexit><latexit sha1_base64="Pi17ndKVV6eOuXJdpm26+xo3nuM="></latexit><latexit sha1_base64="Pi17ndKVV6eOuXJdpm26+xo3nuM="></latexit>

hx+,wi+ b = 1
<latexit sha1_base64="IJfAXZHY7lo+2z6igom8IyV2OIs="></latexit><latexit sha1_base64="IJfAXZHY7lo+2z6igom8IyV2OIs="></latexit><latexit sha1_base64="IJfAXZHY7lo+2z6igom8IyV2OIs="></latexit><latexit sha1_base64="IJfAXZHY7lo+2z6igom8IyV2OIs="></latexit>

hxi,wi+ b > 1
<latexit sha1_base64="DaHeCJ++ddp1GaQVkmyxFjdZJMU="></latexit><latexit sha1_base64="DaHeCJ++ddp1GaQVkmyxFjdZJMU="></latexit><latexit sha1_base64="DaHeCJ++ddp1GaQVkmyxFjdZJMU="></latexit><latexit sha1_base64="DaHeCJ++ddp1GaQVkmyxFjdZJMU="></latexit>

Set C = 1

Find a linear separator with the 
largest margin

+ +
+ +

+

-
-

-

-

-

x+
<latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit>

x�<latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit>

x
+ �

x�

<latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="NuMUO5v0VZj/xgCFfus/4L7Zo5U=">AAAB83icbZBLSwMxFIXv1FetVavgyk2wCIK0zLjRpeDGZQX7gHYYMumdNjSTGZKMWIaCf8WNC0X8L+78N6YPQVsPBD7OSbg3J0wF18Z1v5zC2vrG5lZxu7RT3t3brxyUWzrJFMMmS0SiOiHVKLjEpuFGYCdVSONQYDsc3Uzz9gMqzRN5b8Yp+jEdSB5xRo21gspR3gsj8jgJzkmN/HAtqFTdujsTWQVvAVVYqBFUPnv9hGUxSsME1brruanxc6oMZwInpV6mMaVsRAfYtShpjNrPZ+tPyKl1+iRKlD3SkJn7+0VOY63HcWhvxtQM9XI2Nf/LupmJrvycyzQzKNl8UJQJYhIy7YL0uUJmxNgCZYrbXQkbUkWZsY2VbAne8pdXoXVR99y6d+dCEY7hBM7Ag0u4hltoQBMY5PAMr/DmPDkvzvu8roKz6O0Q/sj5+AbtpZL/</latexit><latexit sha1_base64="XB/8q2hCBb2avCAAV+9zrpVA09Y=">AAAB83icdZBLSwMxFIXv1FetVUfBlZtgEQRpyYjWdie4cVnBPqAdSibNtKGZB0lGLEPBv+LGhSL+F3f+GzN9gIoeCBy+k3BvjhcLrjTGn1ZuZXVtfSO/Wdgqbu/s2nvFlooSSVmTRiKSHY8oJnjImpprwTqxZCTwBGt74+ssb98zqXgU3ulJzNyADEPuc0q0QX37IO15PnqY9k9RGS19uW+XcOUCO/VqFeEKxs55zTGmXq8ZiBxDMpVgoUbf/ugNIpoELNRUEKW6Do61mxKpORVsWuglisWEjsmQdY0NScCUm87Wn6JjQwbIj6Q5oUYz+v1FSgKlJoFnbgZEj9TvLIN/Zd1E+zU35WGcaBbS+SA/EUhHKOsCDbhkVIuJMYRKbnZFdEQkodo0VjAlLH+K/jets4qDK84thjwcwhGcgAOXcAU30IAmUEjhCV7g1Xq0nq23eV05a9HbPvyQ9f4FVA6TSA==</latexit><latexit sha1_base64="fTYAa0kN5nHKGBV6qLL1Y97RL8M=">AAAB/nicdZDLSgMxFIYz9VbrbVRcuQkWQZAOGdE63RXcuKxgL9AOQybNtKGZC0lGLEPBV3HjQhG3Poc738ZML6CiPwR+vnMO5+T3E86kQujTKCwtr6yuFddLG5tb2zvm7l5LxqkgtEliHouOjyXlLKJNxRSnnURQHPqctv3RVV5v31EhWRzdqnFC3RAPIhYwgpVGnnmQ9fwA3k+8U1iBC1/xzDKyLpBdq1YhshCyzx1bm1rN0RDamuQqg7kanvnR68ckDWmkCMdSdm2UKDfDQjHC6aTUSyVNMBnhAe1qG+GQSjebnj+Bx5r0YRAL/SIFp/T7RIZDKcehrztDrIbydy2Hf9W6qQocN2NRkioakdmiIOVQxTDPAvaZoETxsTaYCKZvhWSIBSZKJ1bSISx+Cv83rTPLRpZ9g8p1Zx5HERyCI3ACbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrQVjPrMPfsh4/wK1RZSj</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit>

}
w

<latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit>

�
<latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit>

2� =
hx+ � x�,wi

||w||

� =
1

2

hx+ � x�,wi
||w||

<latexit sha1_base64="+FKYqVI3ZmdwbgNFYbZqrCXw1h0="></latexit><latexit sha1_base64="+FKYqVI3ZmdwbgNFYbZqrCXw1h0="></latexit><latexit sha1_base64="+FKYqVI3ZmdwbgNFYbZqrCXw1h0="></latexit><latexit sha1_base64="+FKYqVI3ZmdwbgNFYbZqrCXw1h0="></latexit>



Find a linear separator with the 
largest margin
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+ +

+
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-

-

-

-

x+
<latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit>

x�<latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit>

x
+ �

x�

<latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="NuMUO5v0VZj/xgCFfus/4L7Zo5U=">AAAB83icbZBLSwMxFIXv1FetVavgyk2wCIK0zLjRpeDGZQX7gHYYMumdNjSTGZKMWIaCf8WNC0X8L+78N6YPQVsPBD7OSbg3J0wF18Z1v5zC2vrG5lZxu7RT3t3brxyUWzrJFMMmS0SiOiHVKLjEpuFGYCdVSONQYDsc3Uzz9gMqzRN5b8Yp+jEdSB5xRo21gspR3gsj8jgJzkmN/HAtqFTdujsTWQVvAVVYqBFUPnv9hGUxSsME1brruanxc6oMZwInpV6mMaVsRAfYtShpjNrPZ+tPyKl1+iRKlD3SkJn7+0VOY63HcWhvxtQM9XI2Nf/LupmJrvycyzQzKNl8UJQJYhIy7YL0uUJmxNgCZYrbXQkbUkWZsY2VbAne8pdXoXVR99y6d+dCEY7hBM7Ag0u4hltoQBMY5PAMr/DmPDkvzvu8roKz6O0Q/sj5+AbtpZL/</latexit><latexit sha1_base64="XB/8q2hCBb2avCAAV+9zrpVA09Y=">AAAB83icdZBLSwMxFIXv1FetVUfBlZtgEQRpyYjWdie4cVnBPqAdSibNtKGZB0lGLEPBv+LGhSL+F3f+GzN9gIoeCBy+k3BvjhcLrjTGn1ZuZXVtfSO/Wdgqbu/s2nvFlooSSVmTRiKSHY8oJnjImpprwTqxZCTwBGt74+ssb98zqXgU3ulJzNyADEPuc0q0QX37IO15PnqY9k9RGS19uW+XcOUCO/VqFeEKxs55zTGmXq8ZiBxDMpVgoUbf/ugNIpoELNRUEKW6Do61mxKpORVsWuglisWEjsmQdY0NScCUm87Wn6JjQwbIj6Q5oUYz+v1FSgKlJoFnbgZEj9TvLIN/Zd1E+zU35WGcaBbS+SA/EUhHKOsCDbhkVIuJMYRKbnZFdEQkodo0VjAlLH+K/jets4qDK84thjwcwhGcgAOXcAU30IAmUEjhCV7g1Xq0nq23eV05a9HbPvyQ9f4FVA6TSA==</latexit><latexit sha1_base64="fTYAa0kN5nHKGBV6qLL1Y97RL8M=">AAAB/nicdZDLSgMxFIYz9VbrbVRcuQkWQZAOGdE63RXcuKxgL9AOQybNtKGZC0lGLEPBV3HjQhG3Poc738ZML6CiPwR+vnMO5+T3E86kQujTKCwtr6yuFddLG5tb2zvm7l5LxqkgtEliHouOjyXlLKJNxRSnnURQHPqctv3RVV5v31EhWRzdqnFC3RAPIhYwgpVGnnmQ9fwA3k+8U1iBC1/xzDKyLpBdq1YhshCyzx1bm1rN0RDamuQqg7kanvnR68ckDWmkCMdSdm2UKDfDQjHC6aTUSyVNMBnhAe1qG+GQSjebnj+Bx5r0YRAL/SIFp/T7RIZDKcehrztDrIbydy2Hf9W6qQocN2NRkioakdmiIOVQxTDPAvaZoETxsTaYCKZvhWSIBSZKJ1bSISx+Cv83rTPLRpZ9g8p1Zx5HERyCI3ACbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrQVjPrMPfsh4/wK1RZSj</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit>

}
w

<latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit>

�
<latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit>

argmax
w,b

� = argmax
w,b

1

2

hx+ � x�,wi
||w||

= argmax
w,b

1

2

hx+,wi � hx�,wi
||w||

<latexit sha1_base64="yjBgc/SE80wJQeQrpdQVxdzSWx0="></latexit><latexit sha1_base64="yjBgc/SE80wJQeQrpdQVxdzSWx0="></latexit><latexit sha1_base64="yjBgc/SE80wJQeQrpdQVxdzSWx0="></latexit><latexit sha1_base64="yjBgc/SE80wJQeQrpdQVxdzSWx0="></latexit>

Find a linear separator with the 
largest margin

+ +
+ +

+

-
-

-

-

-

x+
<latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit>

x�<latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit>

x
+ �

x�

<latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="NuMUO5v0VZj/xgCFfus/4L7Zo5U=">AAAB83icbZBLSwMxFIXv1FetVavgyk2wCIK0zLjRpeDGZQX7gHYYMumdNjSTGZKMWIaCf8WNC0X8L+78N6YPQVsPBD7OSbg3J0wF18Z1v5zC2vrG5lZxu7RT3t3brxyUWzrJFMMmS0SiOiHVKLjEpuFGYCdVSONQYDsc3Uzz9gMqzRN5b8Yp+jEdSB5xRo21gspR3gsj8jgJzkmN/HAtqFTdujsTWQVvAVVYqBFUPnv9hGUxSsME1brruanxc6oMZwInpV6mMaVsRAfYtShpjNrPZ+tPyKl1+iRKlD3SkJn7+0VOY63HcWhvxtQM9XI2Nf/LupmJrvycyzQzKNl8UJQJYhIy7YL0uUJmxNgCZYrbXQkbUkWZsY2VbAne8pdXoXVR99y6d+dCEY7hBM7Ag0u4hltoQBMY5PAMr/DmPDkvzvu8roKz6O0Q/sj5+AbtpZL/</latexit><latexit sha1_base64="XB/8q2hCBb2avCAAV+9zrpVA09Y=">AAAB83icdZBLSwMxFIXv1FetVUfBlZtgEQRpyYjWdie4cVnBPqAdSibNtKGZB0lGLEPBv+LGhSL+F3f+GzN9gIoeCBy+k3BvjhcLrjTGn1ZuZXVtfSO/Wdgqbu/s2nvFlooSSVmTRiKSHY8oJnjImpprwTqxZCTwBGt74+ssb98zqXgU3ulJzNyADEPuc0q0QX37IO15PnqY9k9RGS19uW+XcOUCO/VqFeEKxs55zTGmXq8ZiBxDMpVgoUbf/ugNIpoELNRUEKW6Do61mxKpORVsWuglisWEjsmQdY0NScCUm87Wn6JjQwbIj6Q5oUYz+v1FSgKlJoFnbgZEj9TvLIN/Zd1E+zU35WGcaBbS+SA/EUhHKOsCDbhkVIuJMYRKbnZFdEQkodo0VjAlLH+K/jets4qDK84thjwcwhGcgAOXcAU30IAmUEjhCV7g1Xq0nq23eV05a9HbPvyQ9f4FVA6TSA==</latexit><latexit sha1_base64="fTYAa0kN5nHKGBV6qLL1Y97RL8M=">AAAB/nicdZDLSgMxFIYz9VbrbVRcuQkWQZAOGdE63RXcuKxgL9AOQybNtKGZC0lGLEPBV3HjQhG3Poc738ZML6CiPwR+vnMO5+T3E86kQujTKCwtr6yuFddLG5tb2zvm7l5LxqkgtEliHouOjyXlLKJNxRSnnURQHPqctv3RVV5v31EhWRzdqnFC3RAPIhYwgpVGnnmQ9fwA3k+8U1iBC1/xzDKyLpBdq1YhshCyzx1bm1rN0RDamuQqg7kanvnR68ckDWmkCMdSdm2UKDfDQjHC6aTUSyVNMBnhAe1qG+GQSjebnj+Bx5r0YRAL/SIFp/T7RIZDKcehrztDrIbydy2Hf9W6qQocN2NRkioakdmiIOVQxTDPAvaZoETxsTaYCKZvhWSIBSZKJ1bSISx+Cv83rTPLRpZ9g8p1Zx5HERyCI3ACbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrQVjPrMPfsh4/wK1RZSj</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit>

}
w

<latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit>

�
<latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit>

hx+,wi+ b = 1
<latexit sha1_base64="IJfAXZHY7lo+2z6igom8IyV2OIs="></latexit><latexit sha1_base64="IJfAXZHY7lo+2z6igom8IyV2OIs="></latexit><latexit sha1_base64="IJfAXZHY7lo+2z6igom8IyV2OIs="></latexit><latexit sha1_base64="IJfAXZHY7lo+2z6igom8IyV2OIs="></latexit>

hx�,wi+ b = �1
<latexit sha1_base64="Pi17ndKVV6eOuXJdpm26+xo3nuM="></latexit><latexit sha1_base64="Pi17ndKVV6eOuXJdpm26+xo3nuM="></latexit><latexit sha1_base64="Pi17ndKVV6eOuXJdpm26+xo3nuM="></latexit><latexit sha1_base64="Pi17ndKVV6eOuXJdpm26+xo3nuM="></latexit>

argmax
w,b

� = argmax
w,b

1

2

hx+ � x�,wi
||w||

= argmax
w,b

1

2

hx+,wi � hx�,wi
||w||

<latexit sha1_base64="yjBgc/SE80wJQeQrpdQVxdzSWx0="></latexit><latexit sha1_base64="yjBgc/SE80wJQeQrpdQVxdzSWx0="></latexit><latexit sha1_base64="yjBgc/SE80wJQeQrpdQVxdzSWx0="></latexit><latexit sha1_base64="yjBgc/SE80wJQeQrpdQVxdzSWx0="></latexit>

Find a linear separator with the 
largest margin

+ +
+ +

+

-
-

-

-

-

x+
<latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit>

x�<latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit>
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<latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="NuMUO5v0VZj/xgCFfus/4L7Zo5U=">AAAB83icbZBLSwMxFIXv1FetVavgyk2wCIK0zLjRpeDGZQX7gHYYMumdNjSTGZKMWIaCf8WNC0X8L+78N6YPQVsPBD7OSbg3J0wF18Z1v5zC2vrG5lZxu7RT3t3brxyUWzrJFMMmS0SiOiHVKLjEpuFGYCdVSONQYDsc3Uzz9gMqzRN5b8Yp+jEdSB5xRo21gspR3gsj8jgJzkmN/HAtqFTdujsTWQVvAVVYqBFUPnv9hGUxSsME1brruanxc6oMZwInpV6mMaVsRAfYtShpjNrPZ+tPyKl1+iRKlD3SkJn7+0VOY63HcWhvxtQM9XI2Nf/LupmJrvycyzQzKNl8UJQJYhIy7YL0uUJmxNgCZYrbXQkbUkWZsY2VbAne8pdXoXVR99y6d+dCEY7hBM7Ag0u4hltoQBMY5PAMr/DmPDkvzvu8roKz6O0Q/sj5+AbtpZL/</latexit><latexit sha1_base64="XB/8q2hCBb2avCAAV+9zrpVA09Y=">AAAB83icdZBLSwMxFIXv1FetVUfBlZtgEQRpyYjWdie4cVnBPqAdSibNtKGZB0lGLEPBv+LGhSL+F3f+GzN9gIoeCBy+k3BvjhcLrjTGn1ZuZXVtfSO/Wdgqbu/s2nvFlooSSVmTRiKSHY8oJnjImpprwTqxZCTwBGt74+ssb98zqXgU3ulJzNyADEPuc0q0QX37IO15PnqY9k9RGS19uW+XcOUCO/VqFeEKxs55zTGmXq8ZiBxDMpVgoUbf/ugNIpoELNRUEKW6Do61mxKpORVsWuglisWEjsmQdY0NScCUm87Wn6JjQwbIj6Q5oUYz+v1FSgKlJoFnbgZEj9TvLIN/Zd1E+zU35WGcaBbS+SA/EUhHKOsCDbhkVIuJMYRKbnZFdEQkodo0VjAlLH+K/jets4qDK84thjwcwhGcgAOXcAU30IAmUEjhCV7g1Xq0nq23eV05a9HbPvyQ9f4FVA6TSA==</latexit><latexit sha1_base64="fTYAa0kN5nHKGBV6qLL1Y97RL8M=">AAAB/nicdZDLSgMxFIYz9VbrbVRcuQkWQZAOGdE63RXcuKxgL9AOQybNtKGZC0lGLEPBV3HjQhG3Poc738ZML6CiPwR+vnMO5+T3E86kQujTKCwtr6yuFddLG5tb2zvm7l5LxqkgtEliHouOjyXlLKJNxRSnnURQHPqctv3RVV5v31EhWRzdqnFC3RAPIhYwgpVGnnmQ9fwA3k+8U1iBC1/xzDKyLpBdq1YhshCyzx1bm1rN0RDamuQqg7kanvnR68ckDWmkCMdSdm2UKDfDQjHC6aTUSyVNMBnhAe1qG+GQSjebnj+Bx5r0YRAL/SIFp/T7RIZDKcehrztDrIbydy2Hf9W6qQocN2NRkioakdmiIOVQxTDPAvaZoETxsTaYCKZvhWSIBSZKJ1bSISx+Cv83rTPLRpZ9g8p1Zx5HERyCI3ACbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrQVjPrMPfsh4/wK1RZSj</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit>
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<latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit>
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<latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit>
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<latexit sha1_base64="MUjx+Bztq1pL2fa+l4W0xit2IvE="></latexit><latexit sha1_base64="MUjx+Bztq1pL2fa+l4W0xit2IvE="></latexit><latexit sha1_base64="MUjx+Bztq1pL2fa+l4W0xit2IvE="></latexit><latexit sha1_base64="MUjx+Bztq1pL2fa+l4W0xit2IvE="></latexit>

The (primal) optimization problem is:
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<latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit>

x�<latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit>
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<latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="NuMUO5v0VZj/xgCFfus/4L7Zo5U=">AAAB83icbZBLSwMxFIXv1FetVavgyk2wCIK0zLjRpeDGZQX7gHYYMumdNjSTGZKMWIaCf8WNC0X8L+78N6YPQVsPBD7OSbg3J0wF18Z1v5zC2vrG5lZxu7RT3t3brxyUWzrJFMMmS0SiOiHVKLjEpuFGYCdVSONQYDsc3Uzz9gMqzRN5b8Yp+jEdSB5xRo21gspR3gsj8jgJzkmN/HAtqFTdujsTWQVvAVVYqBFUPnv9hGUxSsME1brruanxc6oMZwInpV6mMaVsRAfYtShpjNrPZ+tPyKl1+iRKlD3SkJn7+0VOY63HcWhvxtQM9XI2Nf/LupmJrvycyzQzKNl8UJQJYhIy7YL0uUJmxNgCZYrbXQkbUkWZsY2VbAne8pdXoXVR99y6d+dCEY7hBM7Ag0u4hltoQBMY5PAMr/DmPDkvzvu8roKz6O0Q/sj5+AbtpZL/</latexit><latexit sha1_base64="XB/8q2hCBb2avCAAV+9zrpVA09Y=">AAAB83icdZBLSwMxFIXv1FetVUfBlZtgEQRpyYjWdie4cVnBPqAdSibNtKGZB0lGLEPBv+LGhSL+F3f+GzN9gIoeCBy+k3BvjhcLrjTGn1ZuZXVtfSO/Wdgqbu/s2nvFlooSSVmTRiKSHY8oJnjImpprwTqxZCTwBGt74+ssb98zqXgU3ulJzNyADEPuc0q0QX37IO15PnqY9k9RGS19uW+XcOUCO/VqFeEKxs55zTGmXq8ZiBxDMpVgoUbf/ugNIpoELNRUEKW6Do61mxKpORVsWuglisWEjsmQdY0NScCUm87Wn6JjQwbIj6Q5oUYz+v1FSgKlJoFnbgZEj9TvLIN/Zd1E+zU35WGcaBbS+SA/EUhHKOsCDbhkVIuJMYRKbnZFdEQkodo0VjAlLH+K/jets4qDK84thjwcwhGcgAOXcAU30IAmUEjhCV7g1Xq0nq23eV05a9HbPvyQ9f4FVA6TSA==</latexit><latexit sha1_base64="fTYAa0kN5nHKGBV6qLL1Y97RL8M=">AAAB/nicdZDLSgMxFIYz9VbrbVRcuQkWQZAOGdE63RXcuKxgL9AOQybNtKGZC0lGLEPBV3HjQhG3Poc738ZML6CiPwR+vnMO5+T3E86kQujTKCwtr6yuFddLG5tb2zvm7l5LxqkgtEliHouOjyXlLKJNxRSnnURQHPqctv3RVV5v31EhWRzdqnFC3RAPIhYwgpVGnnmQ9fwA3k+8U1iBC1/xzDKyLpBdq1YhshCyzx1bm1rN0RDamuQqg7kanvnR68ckDWmkCMdSdm2UKDfDQjHC6aTUSyVNMBnhAe1qG+GQSjebnj+Bx5r0YRAL/SIFp/T7RIZDKcehrztDrIbydy2Hf9W6qQocN2NRkioakdmiIOVQxTDPAvaZoETxsTaYCKZvhWSIBSZKJ1bSISx+Cv83rTPLRpZ9g8p1Zx5HERyCI3ACbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrQVjPrMPfsh4/wK1RZSj</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit>

}
w

<latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit>

�
<latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit>

s.t. yi(hxi,wi+ b) � 1, i = 1, ...,m
<latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="C45UEKAMJY7TmPrYPKyLxspdgC8="></latexit><latexit sha1_base64="C45UEKAMJY7TmPrYPKyLxspdgC8="></latexit><latexit sha1_base64="WR71pp6UDdrL1mPMJ9FU3Vq8RME="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit>

<latexit sha1_base64="8rIvQ9SPme+uVDEAhSaQisOjcPs=">AAACFXicbVDLSsNAFJ34rPUVdelmsBRclJIUwS4LblxWsA9oaphMJ+3QySTMTJQyzU+48VfcuFDEreDOv3HaZqGtBy4czrmXe+8JEkalcpxva219Y3Nru7BT3N3bPzi0j47bMk4FJi0cs1h0AyQJo5y0FFWMdBNBUBQw0gnGVzO/c0+EpDG/VZOE9CM05DSkGCkj+XbFiyj3tfaCED5klSCDXigQ1m6maxnU02nuTKd3tcy3S07VmQOuEjcnJZCj6dtf3iDGaUS4wgxJ2XOdRPU1EopiRrKil0qSIDxGQ9IzlKOIyL6ef5XBslEGMIyFKa7gXP09oVEk5SQyJ5cjpEZy2ZuJ/3m9VIX1vqY8SRXheLEoTBlUMZxFBAdUEKzYxBCEBTW3QjxCJhVlgiyaENzll1dJu1Z1nap7c1Fq1PM4CuAUnIFz4IJL0ADXoAlaAINH8AxewZv1ZL1Y79bHonXNymdOwB9Ynz/2k59H</latexit>



The (primal) optimization problem is:
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+ +
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-

x+
<latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit><latexit sha1_base64="UQqqs9K1gCViQmyjr2Jv8MRXwXc=">AAAB8HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXFexD2lAm00k7dCYJMxOxhH6FGxeKuPVz3Pk3TtoKKnrgwuGce7n3niDhTGmEPqzCyura+kZxs7S1vbO7V94/aKs4lYS2SMxj2Q2wopxFtKWZ5rSbSIpFwGknmFzmfueOSsXi6EZPE+oLPIpYyAjWRrrN+kEI72eDs0G5guyLetX1qhDZCNUc18mJW/POPegYJUcFLNEclN/7w5ikgkaacKxUz0GJ9jMsNSOczkr9VNEEkwke0Z6hERZU+dn84Bk8McoQhrE0FWk4V79PZFgoNRWB6RRYj9VvLxf/8nqpDut+xqIk1TQii0VhyqGOYf49HDJJieZTQzCRzNwKyRhLTLTJqGRC+PoU/k/aru0g27n2Ko36Mo4iOALH4BQ4oAYa4Ao0QQsQIMADeALPlrQerRfrddFasJYzh+AHrLdPrPeQSg==</latexit>

x�<latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit><latexit sha1_base64="/wkA1XPoFnH14jiweLz5h62BF2g=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4sSRF7HRXcOOygn1IW0omzbShSWZIMmIZ+hVuXCji1s9x59+YaSuo6IELh3Pu5d57glhwYxH68HIrq2vrG/nNwtb2zu5ecf+gZaJEU9akkYh0JyCGCa5Y03IrWCfWjMhAsHYwucz89h3Thkfqxk5j1pdkpHjIKbFOuk17QQjvZ4OzQbGEygghjDHMCK5eIEdqNb+CfYgzy6EElmgMiu+9YUQTyZSlghjTxSi2/ZRoy6lgs0IvMSwmdEJGrOuoIpKZfjo/eAZPnDKEYaRdKQvn6veJlEhjpjJwnZLYsfntZeJfXjexod9PuYoTyxRdLAoTAW0Es+/hkGtGrZg6Qqjm7lZIx0QTal1GBRfC16fwf9KqlDEq4+vzUt1fxpEHR+AYnAIMqqAOrkADNAEFEjyAJ/Dsae/Re/FeF605bzlzCH7Ae/sEnOaQQA==</latexit>

x
+ �

x�

<latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="NuMUO5v0VZj/xgCFfus/4L7Zo5U=">AAAB83icbZBLSwMxFIXv1FetVavgyk2wCIK0zLjRpeDGZQX7gHYYMumdNjSTGZKMWIaCf8WNC0X8L+78N6YPQVsPBD7OSbg3J0wF18Z1v5zC2vrG5lZxu7RT3t3brxyUWzrJFMMmS0SiOiHVKLjEpuFGYCdVSONQYDsc3Uzz9gMqzRN5b8Yp+jEdSB5xRo21gspR3gsj8jgJzkmN/HAtqFTdujsTWQVvAVVYqBFUPnv9hGUxSsME1brruanxc6oMZwInpV6mMaVsRAfYtShpjNrPZ+tPyKl1+iRKlD3SkJn7+0VOY63HcWhvxtQM9XI2Nf/LupmJrvycyzQzKNl8UJQJYhIy7YL0uUJmxNgCZYrbXQkbUkWZsY2VbAne8pdXoXVR99y6d+dCEY7hBM7Ag0u4hltoQBMY5PAMr/DmPDkvzvu8roKz6O0Q/sj5+AbtpZL/</latexit><latexit sha1_base64="XB/8q2hCBb2avCAAV+9zrpVA09Y=">AAAB83icdZBLSwMxFIXv1FetVUfBlZtgEQRpyYjWdie4cVnBPqAdSibNtKGZB0lGLEPBv+LGhSL+F3f+GzN9gIoeCBy+k3BvjhcLrjTGn1ZuZXVtfSO/Wdgqbu/s2nvFlooSSVmTRiKSHY8oJnjImpprwTqxZCTwBGt74+ssb98zqXgU3ulJzNyADEPuc0q0QX37IO15PnqY9k9RGS19uW+XcOUCO/VqFeEKxs55zTGmXq8ZiBxDMpVgoUbf/ugNIpoELNRUEKW6Do61mxKpORVsWuglisWEjsmQdY0NScCUm87Wn6JjQwbIj6Q5oUYz+v1FSgKlJoFnbgZEj9TvLIN/Zd1E+zU35WGcaBbS+SA/EUhHKOsCDbhkVIuJMYRKbnZFdEQkodo0VjAlLH+K/jets4qDK84thjwcwhGcgAOXcAU30IAmUEjhCV7g1Xq0nq23eV05a9HbPvyQ9f4FVA6TSA==</latexit><latexit sha1_base64="fTYAa0kN5nHKGBV6qLL1Y97RL8M=">AAAB/nicdZDLSgMxFIYz9VbrbVRcuQkWQZAOGdE63RXcuKxgL9AOQybNtKGZC0lGLEPBV3HjQhG3Poc738ZML6CiPwR+vnMO5+T3E86kQujTKCwtr6yuFddLG5tb2zvm7l5LxqkgtEliHouOjyXlLKJNxRSnnURQHPqctv3RVV5v31EhWRzdqnFC3RAPIhYwgpVGnnmQ9fwA3k+8U1iBC1/xzDKyLpBdq1YhshCyzx1bm1rN0RDamuQqg7kanvnR68ckDWmkCMdSdm2UKDfDQjHC6aTUSyVNMBnhAe1qG+GQSjebnj+Bx5r0YRAL/SIFp/T7RIZDKcehrztDrIbydy2Hf9W6qQocN2NRkioakdmiIOVQxTDPAvaZoETxsTaYCKZvhWSIBSZKJ1bSISx+Cv83rTPLRpZ9g8p1Zx5HERyCI3ACbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrQVjPrMPfsh4/wK1RZSj</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit><latexit sha1_base64="ar/zlrwBR6hWYBTRqDCdW44rNJY=">AAAB/nicdZDLSgMxFIYzXmu9jYorN8EiCNIhI7VOdwU3LivYC7TDkEkzbWjmQpIRy1DwVdy4UMStz+HOtzHTC6joD4Gf75zDOfn9hDOpEPo0lpZXVtfWCxvFza3tnV1zb78l41QQ2iQxj0XHx5JyFtGmYorTTiIoDn1O2/7oKq+376iQLI5u1TihbogHEQsYwUojzzzMen4A7yfeGSzDhS97ZglZF8iuVasQWQjZFcfWplZzNIS2JrlKYK6GZ370+jFJQxopwrGUXRslys2wUIxwOin2UkkTTEZ4QLvaRjik0s2m50/giSZ9GMRCv0jBKf0+keFQynHo684Qq6H8XcvhX7VuqgLHzViUpIpGZLYoSDlUMcyzgH0mKFF8rA0mgulbIRligYnSiRV1CIufwv9N69yykWXfVEp1Zx5HARyBY3AKbHAJ6uAaNEATEJCBR/AMXowH48l4Nd5mrUvGfOYA/JDx/gW2hZSn</latexit>

}
w

<latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit><latexit sha1_base64="8RUWt0qd8mh9eWDhaOJQq7UJDnc=">AAAB7nicdVDJSgNBEK2JW4xb1KOXxiB4GrpDRucY8OIxglkgCaGn05M06Vno7lHCkI/w4kERr36PN//GziKo6IOCx3tVVNULUim0wfjDKaytb2xuFbdLO7t7+wflw6OWTjLFeJMlMlGdgGouRcybRhjJO6niNAokbweTq7nfvuNKiyS+NdOU9yM6ikUoGDVWaue9IET3s0G5gl184dWIj7DrYeITz5KqRzCuIuLiBSqwQmNQfu8NE5ZFPDZMUq27BKemn1NlBJN8VuplmqeUTeiIdy2NacR1P1+cO0NnVhmiMFG2YoMW6veJnEZaT6PAdkbUjPVvby7+5XUzE/r9XMRpZnjMlovCTCKToPnvaCgUZ0ZOLaFMCXsrYmOqKDM2oZIN4etT9D9pVV2CXXJTq9T9VRxFOIFTOAcCl1CHa2hAExhM4AGe4NlJnUfnxXldthac1cwx/IDz9gl5H4+f</latexit>

�
<latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit><latexit sha1_base64="V2j68dtu4Mv+rN4UyQDlkJm3NGU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmaXmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMkmmKWvSRCS6E6FhgivWtNwK1kk1QxkJ1o7Gt3O//cS04Yl6sJOUhRKHiseconVSqzdEKbFfrvhVfwGyToKcVCBHo1/+6g0SmkmmLBVoTDfwUxtOUVtOBZuVeplhKdIxDlnXUYWSmXC6uHZGLpwyIHGiXSlLFurviSlKYyYycp0S7cisenPxP6+b2bgWTrlKM8sUXS6KM0FsQuavkwHXjFoxcQSp5u5WQkeokVoXUMmFEKy+vE5aV9XArwb315V6LY+jCGdwDpcQwA3U4Q4a0AQKj/AMr/DmJd6L9+59LFsLXj5zCn/gff4Ag+mPCw==</latexit>

s.t. yi(hxi,wi+ b) � 1, i = 1, ...,m
<latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="C45UEKAMJY7TmPrYPKyLxspdgC8="></latexit><latexit sha1_base64="C45UEKAMJY7TmPrYPKyLxspdgC8="></latexit><latexit sha1_base64="WR71pp6UDdrL1mPMJ9FU3Vq8RME="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit>

This can be written as: 

Where  
and  
are both convex functions 
of our parameters w and b

min
w,b

f(w, b)

s.t. g(w, b)  0, i = 1, ...,m
<latexit sha1_base64="+y4GgVTO0AnrLv48gyRmNJf0TnU="></latexit><latexit sha1_base64="+y4GgVTO0AnrLv48gyRmNJf0TnU="></latexit><latexit sha1_base64="+y4GgVTO0AnrLv48gyRmNJf0TnU="></latexit><latexit sha1_base64="+y4GgVTO0AnrLv48gyRmNJf0TnU="></latexit>

f(w, b) = ||w||2
<latexit sha1_base64="Mdn1Qya+mYuFxxq4K5vtgwQSJOQ=">AAACBXicbVC7SgNBFL0bXzG+Vi21GAxCBAm7QTCNELCxjGAekKxhdjKbDJl9MDOrhN00Nv6KjYUitv6DnX/jJNlCowcunDnnXube40acSWVZX0ZuaXlldS2/XtjY3NreMXf3mjKMBaENEvJQtF0sKWcBbSimOG1HgmLf5bTlji6nfuuOCsnC4EaNI+r4eBAwjxGstNQzD71S0nU9dD85dU/QBUrT7Jmmt5WeWbTK1gzoL7EzUoQM9Z752e2HJPZpoAjHUnZsK1JOgoVihNNJoRtLGmEywgPa0TTAPpVOMrtigo610kdeKHQFCs3UnxMJ9qUc+67u9LEaykVvKv7ndWLlVZ2EBVGsaEDmH3kxRypE00hQnwlKFB9rgolgeldEhlhgonRwBR2CvXjyX9KslG2rbF+fFWvVLI48HMARlMCGc6jBFdShAQQe4Ale4NV4NJ6NN+N93pozspl9+AXj4xuvOZdh</latexit><latexit sha1_base64="Mdn1Qya+mYuFxxq4K5vtgwQSJOQ=">AAACBXicbVC7SgNBFL0bXzG+Vi21GAxCBAm7QTCNELCxjGAekKxhdjKbDJl9MDOrhN00Nv6KjYUitv6DnX/jJNlCowcunDnnXube40acSWVZX0ZuaXlldS2/XtjY3NreMXf3mjKMBaENEvJQtF0sKWcBbSimOG1HgmLf5bTlji6nfuuOCsnC4EaNI+r4eBAwjxGstNQzD71S0nU9dD85dU/QBUrT7Jmmt5WeWbTK1gzoL7EzUoQM9Z752e2HJPZpoAjHUnZsK1JOgoVihNNJoRtLGmEywgPa0TTAPpVOMrtigo610kdeKHQFCs3UnxMJ9qUc+67u9LEaykVvKv7ndWLlVZ2EBVGsaEDmH3kxRypE00hQnwlKFB9rgolgeldEhlhgonRwBR2CvXjyX9KslG2rbF+fFWvVLI48HMARlMCGc6jBFdShAQQe4Ale4NV4NJ6NN+N93pozspl9+AXj4xuvOZdh</latexit><latexit sha1_base64="Mdn1Qya+mYuFxxq4K5vtgwQSJOQ=">AAACBXicbVC7SgNBFL0bXzG+Vi21GAxCBAm7QTCNELCxjGAekKxhdjKbDJl9MDOrhN00Nv6KjYUitv6DnX/jJNlCowcunDnnXube40acSWVZX0ZuaXlldS2/XtjY3NreMXf3mjKMBaENEvJQtF0sKWcBbSimOG1HgmLf5bTlji6nfuuOCsnC4EaNI+r4eBAwjxGstNQzD71S0nU9dD85dU/QBUrT7Jmmt5WeWbTK1gzoL7EzUoQM9Z752e2HJPZpoAjHUnZsK1JOgoVihNNJoRtLGmEywgPa0TTAPpVOMrtigo610kdeKHQFCs3UnxMJ9qUc+67u9LEaykVvKv7ndWLlVZ2EBVGsaEDmH3kxRypE00hQnwlKFB9rgolgeldEhlhgonRwBR2CvXjyX9KslG2rbF+fFWvVLI48HMARlMCGc6jBFdShAQQe4Ale4NV4NJ6NN+N93pozspl9+AXj4xuvOZdh</latexit><latexit sha1_base64="Mdn1Qya+mYuFxxq4K5vtgwQSJOQ=">AAACBXicbVC7SgNBFL0bXzG+Vi21GAxCBAm7QTCNELCxjGAekKxhdjKbDJl9MDOrhN00Nv6KjYUitv6DnX/jJNlCowcunDnnXube40acSWVZX0ZuaXlldS2/XtjY3NreMXf3mjKMBaENEvJQtF0sKWcBbSimOG1HgmLf5bTlji6nfuuOCsnC4EaNI+r4eBAwjxGstNQzD71S0nU9dD85dU/QBUrT7Jmmt5WeWbTK1gzoL7EzUoQM9Z752e2HJPZpoAjHUnZsK1JOgoVihNNJoRtLGmEywgPa0TTAPpVOMrtigo610kdeKHQFCs3UnxMJ9qUc+67u9LEaykVvKv7ndWLlVZ2EBVGsaEDmH3kxRypE00hQnwlKFB9rgolgeldEhlhgonRwBR2CvXjyX9KslG2rbF+fFWvVLI48HMARlMCGc6jBFdShAQQe4Ale4NV4NJ6NN+N93pozspl9+AXj4xuvOZdh</latexit>

g(w, b) = 1� yi(hxi,wi+ b)
<latexit sha1_base64="uNvjPBEb/Gb+Dx37Q2kOuJ4kvuQ=">AAACJXicbVDLSsNAFJ3UV62vqks3g0VosZZEBLtQKLhxWcE+oAlhMp20QyeTMDNRS+jPuPFX3LiwiODKX3GaZqGtBwYO55zLnXu8iFGpTPPLyK2srq1v5DcLW9s7u3vF/YO2DGOBSQuHLBRdD0nCKCctRRUj3UgQFHiMdLzRzczvPBAhacjv1TgiToAGnPoUI6Ult3g1KCe258PHSdWrwGtoncGxS8vQZogPGIGp+TRxaRVmOVvMnVOv4hZLZs1MAZeJlZESyNB0i1O7H+I4IFxhhqTsWWaknAQJRTEjk4IdSxIhPEID0tOUo4BIJ0mvnMATrfShHwr9uIKp+nsiQYGU48DTyQCpoVz0ZuJ/Xi9Wft1JKI9iRTieL/JjBlUIZ5XBPhUEKzbWBGFB9V8hHiKBsNLFFnQJ1uLJy6R9XrPMmnV3UWrUszry4AgcgzKwwCVogFvQBC2AwTN4Be9garwYb8aH8TmP5oxs5hD8gfH9AxYfoos=</latexit><latexit sha1_base64="uNvjPBEb/Gb+Dx37Q2kOuJ4kvuQ=">AAACJXicbVDLSsNAFJ3UV62vqks3g0VosZZEBLtQKLhxWcE+oAlhMp20QyeTMDNRS+jPuPFX3LiwiODKX3GaZqGtBwYO55zLnXu8iFGpTPPLyK2srq1v5DcLW9s7u3vF/YO2DGOBSQuHLBRdD0nCKCctRRUj3UgQFHiMdLzRzczvPBAhacjv1TgiToAGnPoUI6Ult3g1KCe258PHSdWrwGtoncGxS8vQZogPGIGp+TRxaRVmOVvMnVOv4hZLZs1MAZeJlZESyNB0i1O7H+I4IFxhhqTsWWaknAQJRTEjk4IdSxIhPEID0tOUo4BIJ0mvnMATrfShHwr9uIKp+nsiQYGU48DTyQCpoVz0ZuJ/Xi9Wft1JKI9iRTieL/JjBlUIZ5XBPhUEKzbWBGFB9V8hHiKBsNLFFnQJ1uLJy6R9XrPMmnV3UWrUszry4AgcgzKwwCVogFvQBC2AwTN4Be9garwYb8aH8TmP5oxs5hD8gfH9AxYfoos=</latexit><latexit sha1_base64="uNvjPBEb/Gb+Dx37Q2kOuJ4kvuQ=">AAACJXicbVDLSsNAFJ3UV62vqks3g0VosZZEBLtQKLhxWcE+oAlhMp20QyeTMDNRS+jPuPFX3LiwiODKX3GaZqGtBwYO55zLnXu8iFGpTPPLyK2srq1v5DcLW9s7u3vF/YO2DGOBSQuHLBRdD0nCKCctRRUj3UgQFHiMdLzRzczvPBAhacjv1TgiToAGnPoUI6Ult3g1KCe258PHSdWrwGtoncGxS8vQZogPGIGp+TRxaRVmOVvMnVOv4hZLZs1MAZeJlZESyNB0i1O7H+I4IFxhhqTsWWaknAQJRTEjk4IdSxIhPEID0tOUo4BIJ0mvnMATrfShHwr9uIKp+nsiQYGU48DTyQCpoVz0ZuJ/Xi9Wft1JKI9iRTieL/JjBlUIZ5XBPhUEKzbWBGFB9V8hHiKBsNLFFnQJ1uLJy6R9XrPMmnV3UWrUszry4AgcgzKwwCVogFvQBC2AwTN4Be9garwYb8aH8TmP5oxs5hD8gfH9AxYfoos=</latexit><latexit sha1_base64="uNvjPBEb/Gb+Dx37Q2kOuJ4kvuQ=">AAACJXicbVDLSsNAFJ3UV62vqks3g0VosZZEBLtQKLhxWcE+oAlhMp20QyeTMDNRS+jPuPFX3LiwiODKX3GaZqGtBwYO55zLnXu8iFGpTPPLyK2srq1v5DcLW9s7u3vF/YO2DGOBSQuHLBRdD0nCKCctRRUj3UgQFHiMdLzRzczvPBAhacjv1TgiToAGnPoUI6Ult3g1KCe258PHSdWrwGtoncGxS8vQZogPGIGp+TRxaRVmOVvMnVOv4hZLZs1MAZeJlZESyNB0i1O7H+I4IFxhhqTsWWaknAQJRTEjk4IdSxIhPEID0tOUo4BIJ0mvnMATrfShHwr9uIKp+nsiQYGU48DTyQCpoVz0ZuJ/Xi9Wft1JKI9iRTieL/JjBlUIZ5XBPhUEKzbWBGFB9V8hHiKBsNLFFnQJ1uLJy6R9XrPMmnV3UWrUszry4AgcgzKwwCVogFvQBC2AwTN4Be9garwYb8aH8TmP5oxs5hD8gfH9AxYfoos=</latexit>

<latexit sha1_base64="8rIvQ9SPme+uVDEAhSaQisOjcPs=">AAACFXicbVDLSsNAFJ34rPUVdelmsBRclJIUwS4LblxWsA9oaphMJ+3QySTMTJQyzU+48VfcuFDEreDOv3HaZqGtBy4czrmXe+8JEkalcpxva219Y3Nru7BT3N3bPzi0j47bMk4FJi0cs1h0AyQJo5y0FFWMdBNBUBQw0gnGVzO/c0+EpDG/VZOE9CM05DSkGCkj+XbFiyj3tfaCED5klSCDXigQ1m6maxnU02nuTKd3tcy3S07VmQOuEjcnJZCj6dtf3iDGaUS4wgxJ2XOdRPU1EopiRrKil0qSIDxGQ9IzlKOIyL6ef5XBslEGMIyFKa7gXP09oVEk5SQyJ5cjpEZy2ZuJ/3m9VIX1vqY8SRXheLEoTBlUMZxFBAdUEKzYxBCEBTW3QjxCJhVlgiyaENzll1dJu1Z1nap7c1Fq1PM4CuAUnIFz4IJL0ADXoAlaAINH8AxewZv1ZL1Y79bHonXNymdOwB9Ynz/2k59H</latexit>

Lagrangian
We can write the Lagrangian of:

as:

s.t. yi(hxi,wi+ b) � 1, i = 1, ...,m
<latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="C45UEKAMJY7TmPrYPKyLxspdgC8="></latexit><latexit sha1_base64="C45UEKAMJY7TmPrYPKyLxspdgC8="></latexit><latexit sha1_base64="WR71pp6UDdrL1mPMJ9FU3Vq8RME="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit>

<latexit sha1_base64="8rIvQ9SPme+uVDEAhSaQisOjcPs=">AAACFXicbVDLSsNAFJ34rPUVdelmsBRclJIUwS4LblxWsA9oaphMJ+3QySTMTJQyzU+48VfcuFDEreDOv3HaZqGtBy4czrmXe+8JEkalcpxva219Y3Nru7BT3N3bPzi0j47bMk4FJi0cs1h0AyQJo5y0FFWMdBNBUBQw0gnGVzO/c0+EpDG/VZOE9CM05DSkGCkj+XbFiyj3tfaCED5klSCDXigQ1m6maxnU02nuTKd3tcy3S07VmQOuEjcnJZCj6dtf3iDGaUS4wgxJ2XOdRPU1EopiRrKil0qSIDxGQ9IzlKOIyL6ef5XBslEGMIyFKa7gXP09oVEk5SQyJ5cjpEZy2ZuJ/3m9VIX1vqY8SRXheLEoTBlUMZxFBAdUEKzYxBCEBTW3QjxCJhVlgiyaENzll1dJu1Z1nap7c1Fq1PM4CuAUnIFz4IJL0ADXoAlaAINH8AxewZv1ZL1Y79bHonXNymdOwB9Ynz/2k59H</latexit>

<latexit sha1_base64="A5KXnjnAbHIs94WlO3wNAWcCggA=">AAACJ3icbVDLSsNAFJ3UV62vqks3g0VosZZEBLtRCm5cVrAPaEKYTCft0MkkzEzUEvo3bvwVN4KK6NI/cZpmoa0HBg7nnMude7yIUalM88vILS2vrK7l1wsbm1vbO8XdvbYMY4FJC4csFF0PScIoJy1FFSPdSBAUeIx0vNHV1O/cESFpyG/VOCJOgAac+hQjpSW3eDlwaTmxPR/eT6peBV5A6wSOtQZthviAEZiaDxOXVmGWs8XMOfYqbrFk1swUcJFYGSmBDE23+Gr3QxwHhCvMkJQ9y4yUkyChKGZkUrBjSSKER2hAeppyFBDpJOmdE3iklT70Q6EfVzBVf08kKJByHHg6GSA1lPPeVPzP68XKrzsJ5VGsCMezRX7MoArhtDTYp4JgxcaaICyo/ivEQyQQVrragi7Bmj95kbRPa5ZZs27OSo16VkceHIBDUAYWOAcNcA2aoAUweATP4A28G0/Gi/FhfM6iOSOb2Qd/YHz/AL+Ho2c=</latexit>

<latexit sha1_base64="b5GxGD9Bg2YwY4MUyXvtyTbevxI="></latexit>

Lagrangian
We can write the Lagrangian of:

as:

s.t. yi(hxi,wi+ b) � 1, i = 1, ...,m
<latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="C45UEKAMJY7TmPrYPKyLxspdgC8="></latexit><latexit sha1_base64="C45UEKAMJY7TmPrYPKyLxspdgC8="></latexit><latexit sha1_base64="WR71pp6UDdrL1mPMJ9FU3Vq8RME="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit>

Take the quantity:

✓P(w, b) =

(
f(w, b) if w, b satisfy primal constraint

1 otherwise
<latexit sha1_base64="oDn1q+eoFNpW/3GMiVSSZQm88A8="></latexit><latexit sha1_base64="oDn1q+eoFNpW/3GMiVSSZQm88A8="></latexit><latexit sha1_base64="oDn1q+eoFNpW/3GMiVSSZQm88A8="></latexit><latexit sha1_base64="oDn1q+eoFNpW/3GMiVSSZQm88A8="></latexit>

<latexit sha1_base64="8rIvQ9SPme+uVDEAhSaQisOjcPs=">AAACFXicbVDLSsNAFJ34rPUVdelmsBRclJIUwS4LblxWsA9oaphMJ+3QySTMTJQyzU+48VfcuFDEreDOv3HaZqGtBy4czrmXe+8JEkalcpxva219Y3Nru7BT3N3bPzi0j47bMk4FJi0cs1h0AyQJo5y0FFWMdBNBUBQw0gnGVzO/c0+EpDG/VZOE9CM05DSkGCkj+XbFiyj3tfaCED5klSCDXigQ1m6maxnU02nuTKd3tcy3S07VmQOuEjcnJZCj6dtf3iDGaUS4wgxJ2XOdRPU1EopiRrKil0qSIDxGQ9IzlKOIyL6ef5XBslEGMIyFKa7gXP09oVEk5SQyJ5cjpEZy2ZuJ/3m9VIX1vqY8SRXheLEoTBlUMZxFBAdUEKzYxBCEBTW3QjxCJhVlgiyaENzll1dJu1Z1nap7c1Fq1PM4CuAUnIFz4IJL0ADXoAlaAINH8AxewZv1ZL1Y79bHonXNymdOwB9Ynz/2k59H</latexit>

<latexit sha1_base64="te94qOorE7x95RhkHAOkmeljeag="></latexit>

<latexit sha1_base64="b5GxGD9Bg2YwY4MUyXvtyTbevxI="></latexit>

Primal and dual

The solution to: 

✓P(w, b) =

(
f(w, b) if w, b satisfy primal constraint

1 otherwise
<latexit sha1_base64="oDn1q+eoFNpW/3GMiVSSZQm88A8="></latexit><latexit sha1_base64="oDn1q+eoFNpW/3GMiVSSZQm88A8="></latexit><latexit sha1_base64="oDn1q+eoFNpW/3GMiVSSZQm88A8="></latexit><latexit sha1_base64="oDn1q+eoFNpW/3GMiVSSZQm88A8="></latexit>

This is the same problem as our original primal 
problem and therefore has the same solution. 
Original problem:

s.t. yi(hxi,wi+ b) � 1, i = 1, ...,m
<latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="C45UEKAMJY7TmPrYPKyLxspdgC8="></latexit><latexit sha1_base64="C45UEKAMJY7TmPrYPKyLxspdgC8="></latexit><latexit sha1_base64="WR71pp6UDdrL1mPMJ9FU3Vq8RME="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit><latexit sha1_base64="CyCWW6+/x7C32vlpSOmmsUPVS4A="></latexit>

<latexit sha1_base64="te94qOorE7x95RhkHAOkmeljeag="></latexit>

<latexit sha1_base64="ZBov3B+Ms49Gmvb2ahSqQpkEf4w="></latexit>

<latexit sha1_base64="8rIvQ9SPme+uVDEAhSaQisOjcPs=">AAACFXicbVDLSsNAFJ34rPUVdelmsBRclJIUwS4LblxWsA9oaphMJ+3QySTMTJQyzU+48VfcuFDEreDOv3HaZqGtBy4czrmXe+8JEkalcpxva219Y3Nru7BT3N3bPzi0j47bMk4FJi0cs1h0AyQJo5y0FFWMdBNBUBQw0gnGVzO/c0+EpDG/VZOE9CM05DSkGCkj+XbFiyj3tfaCED5klSCDXigQ1m6maxnU02nuTKd3tcy3S07VmQOuEjcnJZCj6dtf3iDGaUS4wgxJ2XOdRPU1EopiRrKil0qSIDxGQ9IzlKOIyL6ef5XBslEGMIyFKa7gXP09oVEk5SQyJ5cjpEZy2ZuJ/3m9VIX1vqY8SRXheLEoTBlUMZxFBAdUEKzYxBCEBTW3QjxCJhVlgiyaENzll1dJu1Z1nap7c1Fq1PM4CuAUnIFz4IJL0ADXoAlaAINH8AxewZv1ZL1Y79bHonXNymdOwB9Ynz/2k59H</latexit>



Primal and dual
Now take a slightly different problem:

The dual optimization problem is:

We have that:

Under certain conditions (next slide): d⇤ = p⇤
<latexit sha1_base64="QVRnUUa00to4wgLhEdNIw2rV8A4=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSJID2VXBHsRCl48VrAf2G5LNpttQ7PZkGSFsvRfePGgiFf/jTf/jWm7B219MPB4b4aZeYHkTBvX/XbW1jc2t7YLO8Xdvf2Dw9LRcUsnqSK0SRKeqE6ANeVM0KZhhtOOVBTHAaftYHw789tPVGmWiAczkdSP8VCwiBFsrPQY9ivoBiHZrwxKZbfqzoFWiZeTMuRoDEpfvTAhaUyFIRxr3fVcafwMK8MIp9NiL9VUYjLGQ9q1VOCYaj+bXzxF51YJUZQoW8Kgufp7IsOx1pM4sJ0xNiO97M3E/7xuaqKanzEhU0MFWSyKUo5Mgmbvo5ApSgyfWIKJYvZWREZYYWJsSEUbgrf88ippXVY9t+rdX5XrtTyOApzCGVyAB9dQhztoQBMICHiGV3hztPPivDsfi9Y1J585gT9wPn8AURuPVQ==</latexit><latexit sha1_base64="QVRnUUa00to4wgLhEdNIw2rV8A4=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSJID2VXBHsRCl48VrAf2G5LNpttQ7PZkGSFsvRfePGgiFf/jTf/jWm7B219MPB4b4aZeYHkTBvX/XbW1jc2t7YLO8Xdvf2Dw9LRcUsnqSK0SRKeqE6ANeVM0KZhhtOOVBTHAaftYHw789tPVGmWiAczkdSP8VCwiBFsrPQY9ivoBiHZrwxKZbfqzoFWiZeTMuRoDEpfvTAhaUyFIRxr3fVcafwMK8MIp9NiL9VUYjLGQ9q1VOCYaj+bXzxF51YJUZQoW8Kgufp7IsOx1pM4sJ0xNiO97M3E/7xuaqKanzEhU0MFWSyKUo5Mgmbvo5ApSgyfWIKJYvZWREZYYWJsSEUbgrf88ippXVY9t+rdX5XrtTyOApzCGVyAB9dQhztoQBMICHiGV3hztPPivDsfi9Y1J585gT9wPn8AURuPVQ==</latexit><latexit sha1_base64="QVRnUUa00to4wgLhEdNIw2rV8A4=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSJID2VXBHsRCl48VrAf2G5LNpttQ7PZkGSFsvRfePGgiFf/jTf/jWm7B219MPB4b4aZeYHkTBvX/XbW1jc2t7YLO8Xdvf2Dw9LRcUsnqSK0SRKeqE6ANeVM0KZhhtOOVBTHAaftYHw789tPVGmWiAczkdSP8VCwiBFsrPQY9ivoBiHZrwxKZbfqzoFWiZeTMuRoDEpfvTAhaUyFIRxr3fVcafwMK8MIp9NiL9VUYjLGQ9q1VOCYaj+bXzxF51YJUZQoW8Kgufp7IsOx1pM4sJ0xNiO97M3E/7xuaqKanzEhU0MFWSyKUo5Mgmbvo5ApSgyfWIKJYvZWREZYYWJsSEUbgrf88ippXVY9t+rdX5XrtTyOApzCGVyAB9dQhztoQBMICHiGV3hztPPivDsfi9Y1J585gT9wPn8AURuPVQ==</latexit><latexit sha1_base64="QVRnUUa00to4wgLhEdNIw2rV8A4=">AAAB8XicbVBNSwMxEJ31s9avqkcvwSJID2VXBHsRCl48VrAf2G5LNpttQ7PZkGSFsvRfePGgiFf/jTf/jWm7B219MPB4b4aZeYHkTBvX/XbW1jc2t7YLO8Xdvf2Dw9LRcUsnqSK0SRKeqE6ANeVM0KZhhtOOVBTHAaftYHw789tPVGmWiAczkdSP8VCwiBFsrPQY9ivoBiHZrwxKZbfqzoFWiZeTMuRoDEpfvTAhaUyFIRxr3fVcafwMK8MIp9NiL9VUYjLGQ9q1VOCYaj+bXzxF51YJUZQoW8Kgufp7IsOx1pM4sJ0xNiO97M3E/7xuaqKanzEhU0MFWSyKUo5Mgmbvo5ApSgyfWIKJYvZWREZYYWJsSEUbgrf88ippXVY9t+rdX5XrtTyOApzCGVyAB9dQhztoQBMICHiGV3hztPPivDsfi9Y1J585gT9wPn8AURuPVQ==</latexit>

<latexit sha1_base64="ZwKJT/AqnPcd+Fe7nesw1EazS/Y="></latexit>

<latexit sha1_base64="Y3joF6rvaVuYV1IQNrhVxTmL320="></latexit>

<latexit sha1_base64="WHXXeBx0lHIqCfII6CmM8YP2dIQ="></latexit>

Primal and dual
If: 

- f and g are convex 
- There exist w that satisfies constraint g (i.e. there 

exists a w for which g(w)<0) 
then: 

- there exists w* and b* solutions to the primal problem, 
and       solution to the dual problem, and: 

Both satisfied in  
separable SVM  
formulation

↵⇤
<latexit sha1_base64="L9UKc5AG2Vu3Pqw/NrO8rWOxK08=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBHssePFYwX5AG8tku2mXbjZxdyOU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nirImjUWsOgFqJrhkTcONYJ1EMYwCwdrB+Gbmt5+Y0jyW92aSMD/CoeQhp2is1OmhSEb4cNEvV9yqOwdZJV5OKpCj0S9/9QYxTSMmDRWodddzE+NnqAyngk1LvVSzBOkYh6xrqcSIaT+b3zslZ1YZkDBWtqQhc/X3RIaR1pMosJ0RmpFe9mbif143NWHNz7hMUsMkXSwKU0FMTGbPkwFXjBoxsQSp4vZWQkeokBobUcmG4C2/vEpal1XPrXp3V5V6LY+jCCdwCufgwTXU4RYa0AQKAp7hFd6cR+fFeXc+Fq0FJ585hj9wPn8Apa6Pqg==</latexit><latexit sha1_base64="L9UKc5AG2Vu3Pqw/NrO8rWOxK08=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBHssePFYwX5AG8tku2mXbjZxdyOU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nirImjUWsOgFqJrhkTcONYJ1EMYwCwdrB+Gbmt5+Y0jyW92aSMD/CoeQhp2is1OmhSEb4cNEvV9yqOwdZJV5OKpCj0S9/9QYxTSMmDRWodddzE+NnqAyngk1LvVSzBOkYh6xrqcSIaT+b3zslZ1YZkDBWtqQhc/X3RIaR1pMosJ0RmpFe9mbif143NWHNz7hMUsMkXSwKU0FMTGbPkwFXjBoxsQSp4vZWQkeokBobUcmG4C2/vEpal1XPrXp3V5V6LY+jCCdwCufgwTXU4RYa0AQKAp7hFd6cR+fFeXc+Fq0FJ585hj9wPn8Apa6Pqg==</latexit><latexit sha1_base64="L9UKc5AG2Vu3Pqw/NrO8rWOxK08=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBHssePFYwX5AG8tku2mXbjZxdyOU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nirImjUWsOgFqJrhkTcONYJ1EMYwCwdrB+Gbmt5+Y0jyW92aSMD/CoeQhp2is1OmhSEb4cNEvV9yqOwdZJV5OKpCj0S9/9QYxTSMmDRWodddzE+NnqAyngk1LvVSzBOkYh6xrqcSIaT+b3zslZ1YZkDBWtqQhc/X3RIaR1pMosJ0RmpFe9mbif143NWHNz7hMUsMkXSwKU0FMTGbPkwFXjBoxsQSp4vZWQkeokBobUcmG4C2/vEpal1XPrXp3V5V6LY+jCCdwCufgwTXU4RYa0AQKAp7hFd6cR+fFeXc+Fq0FJ585hj9wPn8Apa6Pqg==</latexit><latexit sha1_base64="L9UKc5AG2Vu3Pqw/NrO8rWOxK08=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBZBPJREBHssePFYwX5AG8tku2mXbjZxdyOU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nirImjUWsOgFqJrhkTcONYJ1EMYwCwdrB+Gbmt5+Y0jyW92aSMD/CoeQhp2is1OmhSEb4cNEvV9yqOwdZJV5OKpCj0S9/9QYxTSMmDRWodddzE+NnqAyngk1LvVSzBOkYh6xrqcSIaT+b3zslZ1YZkDBWtqQhc/X3RIaR1pMosJ0RmpFe9mbif143NWHNz7hMUsMkXSwKU0FMTGbPkwFXjBoxsQSp4vZWQkeokBobUcmG4C2/vEpal1XPrXp3V5V6LY+jCCdwCufgwTXU4RYa0AQKAp7hFd6cR+fFeXc+Fq0FJ585hj9wPn8Apa6Pqg==</latexit>

d⇤ = p⇤ = L(w⇤, b⇤,↵⇤)
<latexit sha1_base64="yg8683m/LJZ3IFG2RmDx1ckGIsg=">AAACGXicbVC7SgNBFJ31GeMramkzGIQYJOyKYBohYGNhEcE8ILsJdyezyZDZBzOzSljyGzb+io2FIpZa+TdONlto4oHLHM65l7n3uBFnUpnmt7G0vLK6tp7byG9ube/sFvb2mzKMBaENEvJQtF2QlLOANhRTnLYjQcF3OW25o6up37qnQrIwuFPjiDo+DALmMQJKS72C2e+W8SXGUfrYPqghAZ7cTEqJ7Xr4YdItn7q6bODRELrlk16haFbMFHiRWBkpogz1XuHT7ock9mmgCAcpO5YZKScBoRjhdJK3Y0kjICMY0I6mAfhUOkl62QQfa6WPvVDoChRO1d8TCfhSjn1Xd05Xl/PeVPzP68TKqzoJC6JY0YDMPvJijlWIpzHhPhOUKD7WBIhgeldMhiCAKB1mXodgzZ+8SJpnFcusWLfnxVo1iyOHDtERKiELXaAaukZ11EAEPaJn9IrejCfjxXg3PmatS0Y2c4D+wPj6AdZynbE=</latexit><latexit sha1_base64="yg8683m/LJZ3IFG2RmDx1ckGIsg=">AAACGXicbVC7SgNBFJ31GeMramkzGIQYJOyKYBohYGNhEcE8ILsJdyezyZDZBzOzSljyGzb+io2FIpZa+TdONlto4oHLHM65l7n3uBFnUpnmt7G0vLK6tp7byG9ube/sFvb2mzKMBaENEvJQtF2QlLOANhRTnLYjQcF3OW25o6up37qnQrIwuFPjiDo+DALmMQJKS72C2e+W8SXGUfrYPqghAZ7cTEqJ7Xr4YdItn7q6bODRELrlk16haFbMFHiRWBkpogz1XuHT7ock9mmgCAcpO5YZKScBoRjhdJK3Y0kjICMY0I6mAfhUOkl62QQfa6WPvVDoChRO1d8TCfhSjn1Xd05Xl/PeVPzP68TKqzoJC6JY0YDMPvJijlWIpzHhPhOUKD7WBIhgeldMhiCAKB1mXodgzZ+8SJpnFcusWLfnxVo1iyOHDtERKiELXaAaukZ11EAEPaJn9IrejCfjxXg3PmatS0Y2c4D+wPj6AdZynbE=</latexit><latexit sha1_base64="yg8683m/LJZ3IFG2RmDx1ckGIsg=">AAACGXicbVC7SgNBFJ31GeMramkzGIQYJOyKYBohYGNhEcE8ILsJdyezyZDZBzOzSljyGzb+io2FIpZa+TdONlto4oHLHM65l7n3uBFnUpnmt7G0vLK6tp7byG9ube/sFvb2mzKMBaENEvJQtF2QlLOANhRTnLYjQcF3OW25o6up37qnQrIwuFPjiDo+DALmMQJKS72C2e+W8SXGUfrYPqghAZ7cTEqJ7Xr4YdItn7q6bODRELrlk16haFbMFHiRWBkpogz1XuHT7ock9mmgCAcpO5YZKScBoRjhdJK3Y0kjICMY0I6mAfhUOkl62QQfa6WPvVDoChRO1d8TCfhSjn1Xd05Xl/PeVPzP68TKqzoJC6JY0YDMPvJijlWIpzHhPhOUKD7WBIhgeldMhiCAKB1mXodgzZ+8SJpnFcusWLfnxVo1iyOHDtERKiELXaAaukZ11EAEPaJn9IrejCfjxXg3PmatS0Y2c4D+wPj6AdZynbE=</latexit><latexit sha1_base64="yg8683m/LJZ3IFG2RmDx1ckGIsg=">AAACGXicbVC7SgNBFJ31GeMramkzGIQYJOyKYBohYGNhEcE8ILsJdyezyZDZBzOzSljyGzb+io2FIpZa+TdONlto4oHLHM65l7n3uBFnUpnmt7G0vLK6tp7byG9ube/sFvb2mzKMBaENEvJQtF2QlLOANhRTnLYjQcF3OW25o6up37qnQrIwuFPjiDo+DALmMQJKS72C2e+W8SXGUfrYPqghAZ7cTEqJ7Xr4YdItn7q6bODRELrlk16haFbMFHiRWBkpogz1XuHT7ock9mmgCAcpO5YZKScBoRjhdJK3Y0kjICMY0I6mAfhUOkl62QQfa6WPvVDoChRO1d8TCfhSjn1Xd05Xl/PeVPzP68TKqzoJC6JY0YDMPvJijlWIpzHhPhOUKD7WBIhgeldMhiCAKB1mXodgzZ+8SJpnFcusWLfnxVo1iyOHDtERKiELXaAaukZ11EAEPaJn9IrejCfjxXg3PmatS0Y2c4D+wPj6AdZynbE=</latexit>

Also,                 satisfy the KKT conditions:w⇤, b⇤,↵⇤
<latexit sha1_base64="UxHXRr76Vtw2gOq0yXQMRWql7tA=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFkCIlEcEeC148VrAf0KZlst20SzebsLtRSuzBv+LFgyJe/Rve/Ddu2xy09cHA470ZZub5MWdKO863lVtZXVvfyG8WtrZ3dvfs/YOGihJJaJ1EPJItHxTlTNC6ZprTViwphD6nTX90PfWb91QqFok7PY6pF8JAsIAR0Ebq2Udpxw/ww6RbOvdNdYDHQ+iWenbRKTsz4GXiZqSIMtR69lenH5EkpEITDkq1XSfWXgpSM8LppNBJFI2BjGBA24YKCKny0tn9E3xqlD4OImlKaDxTf0+kECo1Dn3TGYIeqkVvKv7ntRMdVLyUiTjRVJD5oiDhWEd4GgbuM0mJ5mNDgEhmbsVkCBKINpEVTAju4svLpHFRdp2ye3tZrFayOPLoGJ2gM+SiK1RFN6iG6oigR/SMXtGb9WS9WO/Wx7w1Z2Uzh+gPrM8fNuaU5A==</latexit><latexit sha1_base64="UxHXRr76Vtw2gOq0yXQMRWql7tA=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFkCIlEcEeC148VrAf0KZlst20SzebsLtRSuzBv+LFgyJe/Rve/Ddu2xy09cHA470ZZub5MWdKO863lVtZXVvfyG8WtrZ3dvfs/YOGihJJaJ1EPJItHxTlTNC6ZprTViwphD6nTX90PfWb91QqFok7PY6pF8JAsIAR0Ebq2Udpxw/ww6RbOvdNdYDHQ+iWenbRKTsz4GXiZqSIMtR69lenH5EkpEITDkq1XSfWXgpSM8LppNBJFI2BjGBA24YKCKny0tn9E3xqlD4OImlKaDxTf0+kECo1Dn3TGYIeqkVvKv7ntRMdVLyUiTjRVJD5oiDhWEd4GgbuM0mJ5mNDgEhmbsVkCBKINpEVTAju4svLpHFRdp2ye3tZrFayOPLoGJ2gM+SiK1RFN6iG6oigR/SMXtGb9WS9WO/Wx7w1Z2Uzh+gPrM8fNuaU5A==</latexit><latexit sha1_base64="UxHXRr76Vtw2gOq0yXQMRWql7tA=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFkCIlEcEeC148VrAf0KZlst20SzebsLtRSuzBv+LFgyJe/Rve/Ddu2xy09cHA470ZZub5MWdKO863lVtZXVvfyG8WtrZ3dvfs/YOGihJJaJ1EPJItHxTlTNC6ZprTViwphD6nTX90PfWb91QqFok7PY6pF8JAsIAR0Ebq2Udpxw/ww6RbOvdNdYDHQ+iWenbRKTsz4GXiZqSIMtR69lenH5EkpEITDkq1XSfWXgpSM8LppNBJFI2BjGBA24YKCKny0tn9E3xqlD4OImlKaDxTf0+kECo1Dn3TGYIeqkVvKv7ntRMdVLyUiTjRVJD5oiDhWEd4GgbuM0mJ5mNDgEhmbsVkCBKINpEVTAju4svLpHFRdp2ye3tZrFayOPLoGJ2gM+SiK1RFN6iG6oigR/SMXtGb9WS9WO/Wx7w1Z2Uzh+gPrM8fNuaU5A==</latexit><latexit sha1_base64="UxHXRr76Vtw2gOq0yXQMRWql7tA=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFkCIlEcEeC148VrAf0KZlst20SzebsLtRSuzBv+LFgyJe/Rve/Ddu2xy09cHA470ZZub5MWdKO863lVtZXVvfyG8WtrZ3dvfs/YOGihJJaJ1EPJItHxTlTNC6ZprTViwphD6nTX90PfWb91QqFok7PY6pF8JAsIAR0Ebq2Udpxw/ww6RbOvdNdYDHQ+iWenbRKTsz4GXiZqSIMtR69lenH5EkpEITDkq1XSfWXgpSM8LppNBJFI2BjGBA24YKCKny0tn9E3xqlD4OImlKaDxTf0+kECo1Dn3TGYIeqkVvKv7ntRMdVLyUiTjRVJD5oiDhWEd4GgbuM0mJ5mNDgEhmbsVkCBKINpEVTAju4svLpHFRdp2ye3tZrFayOPLoGJ2gM+SiK1RFN6iG6oigR/SMXtGb9WS9WO/Wx7w1Z2Uzh+gPrM8fNuaU5A==</latexit>

@L(w⇤, b⇤,↵⇤)

@wi
= 0, i = 1, ..., n

@L(w⇤, b⇤,↵⇤)

@b
= 0

↵⇤
i gi(w

⇤) = 0, i = 1, ...,m

gi(w
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Primal and dual
If: 

- f and g are convex 
- There exist w that satisfies constraint g (i.e. there 

exists a w for which g(w)<0) 
then: 

- there exists w* and b* solutions to the primal problem, 
and       solution to the dual problem, and: 

Both satisfied in  
separable SVM  
formulation
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d⇤ = p⇤ = L(w⇤, b⇤,↵⇤)
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Also,                 satisfy the KKT conditions:w⇤, b⇤,↵⇤
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Complementary slackness

Feasibility
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KKT conditions
Stationarity: w*,b* local extremum of Lagrangian for fixed  

Feasibility: All primal and dual constraints are satisfied 

Complementary Slackness: either              or 
                If                then
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Complementary slackness

Feasibility
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<latexit sha1_base64="7HWb9dOrNvb/sp/cyTGClFtBT20=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaC9CwYvHCvYD21Am2027dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VZS1aCxi1Q1QM8ElaxluBOsmimEUCNYJJrdzv/PElOaxfDDThPkRjiQPOUVjpcc+imSMA37jDsoVt+ouQNaJl5MK5GgOyl/9YUzTiElDBWrd89zE+Bkqw6lgs1I/1SxBOsER61kqMWLazxYXz8iFVYYkjJUtachC/T2RYaT1NApsZ4RmrFe9ufif10tNWPczLpPUMEmXi8JUEBOT+ftkyBWjRkwtQaq4vZXQMSqkxoZUsiF4qy+vk/ZV1XOr3v11pVHP4yjCGZzDJXhQgwbcQRNaQEHCM7zCm6OdF+fd+Vi2Fpx85hT+wPn8AfxpkGs=</latexit><latexit sha1_base64="7HWb9dOrNvb/sp/cyTGClFtBT20=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaC9CwYvHCvYD21Am2027dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VZS1aCxi1Q1QM8ElaxluBOsmimEUCNYJJrdzv/PElOaxfDDThPkRjiQPOUVjpcc+imSMA37jDsoVt+ouQNaJl5MK5GgOyl/9YUzTiElDBWrd89zE+Bkqw6lgs1I/1SxBOsER61kqMWLazxYXz8iFVYYkjJUtachC/T2RYaT1NApsZ4RmrFe9ufif10tNWPczLpPUMEmXi8JUEBOT+ftkyBWjRkwtQaq4vZXQMSqkxoZUsiF4qy+vk/ZV1XOr3v11pVHP4yjCGZzDJXhQgwbcQRNaQEHCM7zCm6OdF+fd+Vi2Fpx85hT+wPn8AfxpkGs=</latexit><latexit sha1_base64="7HWb9dOrNvb/sp/cyTGClFtBT20=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaC9CwYvHCvYD21Am2027dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VZS1aCxi1Q1QM8ElaxluBOsmimEUCNYJJrdzv/PElOaxfDDThPkRjiQPOUVjpcc+imSMA37jDsoVt+ouQNaJl5MK5GgOyl/9YUzTiElDBWrd89zE+Bkqw6lgs1I/1SxBOsER61kqMWLazxYXz8iFVYYkjJUtachC/T2RYaT1NApsZ4RmrFe9ufif10tNWPczLpPUMEmXi8JUEBOT+ftkyBWjRkwtQaq4vZXQMSqkxoZUsiF4qy+vk/ZV1XOr3v11pVHP4yjCGZzDJXhQgwbcQRNaQEHCM7zCm6OdF+fd+Vi2Fpx85hT+wPn8AfxpkGs=</latexit><latexit sha1_base64="7HWb9dOrNvb/sp/cyTGClFtBT20=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaC9CwYvHCvYD21Am2027dLMJuxuhhP4LLx4U8eq/8ea/cdvmoK0PBh7vzTAzL0gE18Z1v53CxubW9k5xt7S3f3B4VD4+aes4VZS1aCxi1Q1QM8ElaxluBOsmimEUCNYJJrdzv/PElOaxfDDThPkRjiQPOUVjpcc+imSMA37jDsoVt+ouQNaJl5MK5GgOyl/9YUzTiElDBWrd89zE+Bkqw6lgs1I/1SxBOsER61kqMWLazxYXz8iFVYYkjJUtachC/T2RYaT1NApsZ4RmrFe9ufif10tNWPczLpPUMEmXi8JUEBOT+ftkyBWjRkwtQaq4vZXQMSqkxoZUsiF4qy+vk/ZV1XOr3v11pVHP4yjCGZzDJXhQgwbcQRNaQEHCM7zCm6OdF+fd+Vi2Fpx85hT+wPn8AfxpkGs=</latexit>

gi(w, b) = 0
<latexit sha1_base64="ns5iDazLLvjaLM1EeqQE0uC8eH8=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCBSmJCPYiFLx4rGA/oA1ls920SzebsLtRS8hf8eJBEa/+EW/+G7dtDtr6YODx3gwz8/yYM6Ud59sqrK1vbG4Vt0s7u3v7B/Zhua2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3Iz8zsPVCoWiXs9jakX4pFgASNYG2lgl0cDVk37foAes3P/DF0jZ2BXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4zUr9RNEYkwke0Z6hAodUeen89gydGmWIgkiaEhrN1d8TKQ6Vmoa+6QyxHqtlbyb+5/USHdS9lIk40VSQxaIg4UhHaBYEGjJJieZTQzCRzNyKyBhLTLSJq2RCcJdfXiXti5rr1Ny7y0qjnsdRhGM4gSq4cAUNuIUmtIDAEzzDK7xZmfVivVsfi9aClc8cwR9Ynz+JrJLD</latexit><latexit sha1_base64="ns5iDazLLvjaLM1EeqQE0uC8eH8=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCBSmJCPYiFLx4rGA/oA1ls920SzebsLtRS8hf8eJBEa/+EW/+G7dtDtr6YODx3gwz8/yYM6Ud59sqrK1vbG4Vt0s7u3v7B/Zhua2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3Iz8zsPVCoWiXs9jakX4pFgASNYG2lgl0cDVk37foAes3P/DF0jZ2BXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4zUr9RNEYkwke0Z6hAodUeen89gydGmWIgkiaEhrN1d8TKQ6Vmoa+6QyxHqtlbyb+5/USHdS9lIk40VSQxaIg4UhHaBYEGjJJieZTQzCRzNyKyBhLTLSJq2RCcJdfXiXti5rr1Ny7y0qjnsdRhGM4gSq4cAUNuIUmtIDAEzzDK7xZmfVivVsfi9aClc8cwR9Ynz+JrJLD</latexit><latexit sha1_base64="ns5iDazLLvjaLM1EeqQE0uC8eH8=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCBSmJCPYiFLx4rGA/oA1ls920SzebsLtRS8hf8eJBEa/+EW/+G7dtDtr6YODx3gwz8/yYM6Ud59sqrK1vbG4Vt0s7u3v7B/Zhua2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3Iz8zsPVCoWiXs9jakX4pFgASNYG2lgl0cDVk37foAes3P/DF0jZ2BXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4zUr9RNEYkwke0Z6hAodUeen89gydGmWIgkiaEhrN1d8TKQ6Vmoa+6QyxHqtlbyb+5/USHdS9lIk40VSQxaIg4UhHaBYEGjJJieZTQzCRzNyKyBhLTLSJq2RCcJdfXiXti5rr1Ny7y0qjnsdRhGM4gSq4cAUNuIUmtIDAEzzDK7xZmfVivVsfi9aClc8cwR9Ynz+JrJLD</latexit><latexit sha1_base64="ns5iDazLLvjaLM1EeqQE0uC8eH8=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCBSmJCPYiFLx4rGA/oA1ls920SzebsLtRS8hf8eJBEa/+EW/+G7dtDtr6YODx3gwz8/yYM6Ud59sqrK1vbG4Vt0s7u3v7B/Zhua2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3Iz8zsPVCoWiXs9jakX4pFgASNYG2lgl0cDVk37foAes3P/DF0jZ2BXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4zUr9RNEYkwke0Z6hAodUeen89gydGmWIgkiaEhrN1d8TKQ6Vmoa+6QyxHqtlbyb+5/USHdS9lIk40VSQxaIg4UhHaBYEGjJJieZTQzCRzNyKyBhLTLSJq2RCcJdfXiXti5rr1Ny7y0qjnsdRhGM4gSq4cAUNuIUmtIDAEzzDK7xZmfVivVsfi9aClc8cwR9Ynz+JrJLD</latexit>

gi(w, b) = 0
<latexit sha1_base64="ns5iDazLLvjaLM1EeqQE0uC8eH8=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCBSmJCPYiFLx4rGA/oA1ls920SzebsLtRS8hf8eJBEa/+EW/+G7dtDtr6YODx3gwz8/yYM6Ud59sqrK1vbG4Vt0s7u3v7B/Zhua2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3Iz8zsPVCoWiXs9jakX4pFgASNYG2lgl0cDVk37foAes3P/DF0jZ2BXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4zUr9RNEYkwke0Z6hAodUeen89gydGmWIgkiaEhrN1d8TKQ6Vmoa+6QyxHqtlbyb+5/USHdS9lIk40VSQxaIg4UhHaBYEGjJJieZTQzCRzNyKyBhLTLSJq2RCcJdfXiXti5rr1Ny7y0qjnsdRhGM4gSq4cAUNuIUmtIDAEzzDK7xZmfVivVsfi9aClc8cwR9Ynz+JrJLD</latexit><latexit sha1_base64="ns5iDazLLvjaLM1EeqQE0uC8eH8=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCBSmJCPYiFLx4rGA/oA1ls920SzebsLtRS8hf8eJBEa/+EW/+G7dtDtr6YODx3gwz8/yYM6Ud59sqrK1vbG4Vt0s7u3v7B/Zhua2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3Iz8zsPVCoWiXs9jakX4pFgASNYG2lgl0cDVk37foAes3P/DF0jZ2BXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4zUr9RNEYkwke0Z6hAodUeen89gydGmWIgkiaEhrN1d8TKQ6Vmoa+6QyxHqtlbyb+5/USHdS9lIk40VSQxaIg4UhHaBYEGjJJieZTQzCRzNyKyBhLTLSJq2RCcJdfXiXti5rr1Ny7y0qjnsdRhGM4gSq4cAUNuIUmtIDAEzzDK7xZmfVivVsfi9aClc8cwR9Ynz+JrJLD</latexit><latexit sha1_base64="ns5iDazLLvjaLM1EeqQE0uC8eH8=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCBSmJCPYiFLx4rGA/oA1ls920SzebsLtRS8hf8eJBEa/+EW/+G7dtDtr6YODx3gwz8/yYM6Ud59sqrK1vbG4Vt0s7u3v7B/Zhua2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3Iz8zsPVCoWiXs9jakX4pFgASNYG2lgl0cDVk37foAes3P/DF0jZ2BXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4zUr9RNEYkwke0Z6hAodUeen89gydGmWIgkiaEhrN1d8TKQ6Vmoa+6QyxHqtlbyb+5/USHdS9lIk40VSQxaIg4UhHaBYEGjJJieZTQzCRzNyKyBhLTLSJq2RCcJdfXiXti5rr1Ny7y0qjnsdRhGM4gSq4cAUNuIUmtIDAEzzDK7xZmfVivVsfi9aClc8cwR9Ynz+JrJLD</latexit><latexit sha1_base64="ns5iDazLLvjaLM1EeqQE0uC8eH8=">AAAB+3icbVBNS8NAEJ3Ur1q/Yj16WSxCBSmJCPYiFLx4rGA/oA1ls920SzebsLtRS8hf8eJBEa/+EW/+G7dtDtr6YODx3gwz8/yYM6Ud59sqrK1vbG4Vt0s7u3v7B/Zhua2iRBLaIhGPZNfHinImaEszzWk3lhSHPqcdf3Iz8zsPVCoWiXs9jakX4pFgASNYG2lgl0cDVk37foAes3P/DF0jZ2BXnJozB1olbk4qkKM5sL/6w4gkIRWacKxUz3Vi7aVYakY4zUr9RNEYkwke0Z6hAodUeen89gydGmWIgkiaEhrN1d8TKQ6Vmoa+6QyxHqtlbyb+5/USHdS9lIk40VSQxaIg4UhHaBYEGjJJieZTQzCRzNyKyBhLTLSJq2RCcJdfXiXti5rr1Ny7y0qjnsdRhGM4gSq4cAUNuIUmtIDAEzzDK7xZmfVivVsfi9aClc8cwR9Ynz+JrJLD</latexit>

↵i > 0
<latexit sha1_base64="XJSmNbLcxVvxjKcuRRNuU+a+Xcw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaE9S8OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdQPUTHDJWoYbwbqJYhgFgnWCye3c7zwxpXksH8w0YX6EI8lDTtFY6bGPIhnjgN+4g3LFrboLkHXi5aQCOZqD8ld/GNM0YtJQgVr3PDcxfobKcCrYrNRPNUuQTnDEepZKjJj2s8XFM3JhlSEJY2VLGrJQf09kGGk9jQLbGaEZ61VvLv7n9VIT1v2MyyQ1TNLlojAVxMRk/j4ZcsWoEVNLkCpubyV0jAqpsSGVbAje6svrpH1V9dyqd39dadTzOIpwBudwCR7UoAF30IQWUJDwDK/w5mjnxXl3PpatBSefOYU/cD5/AP3ukGw=</latexit><latexit sha1_base64="XJSmNbLcxVvxjKcuRRNuU+a+Xcw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaE9S8OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdQPUTHDJWoYbwbqJYhgFgnWCye3c7zwxpXksH8w0YX6EI8lDTtFY6bGPIhnjgN+4g3LFrboLkHXi5aQCOZqD8ld/GNM0YtJQgVr3PDcxfobKcCrYrNRPNUuQTnDEepZKjJj2s8XFM3JhlSEJY2VLGrJQf09kGGk9jQLbGaEZ61VvLv7n9VIT1v2MyyQ1TNLlojAVxMRk/j4ZcsWoEVNLkCpubyV0jAqpsSGVbAje6svrpH1V9dyqd39dadTzOIpwBudwCR7UoAF30IQWUJDwDK/w5mjnxXl3PpatBSefOYU/cD5/AP3ukGw=</latexit><latexit sha1_base64="XJSmNbLcxVvxjKcuRRNuU+a+Xcw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaE9S8OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdQPUTHDJWoYbwbqJYhgFgnWCye3c7zwxpXksH8w0YX6EI8lDTtFY6bGPIhnjgN+4g3LFrboLkHXi5aQCOZqD8ld/GNM0YtJQgVr3PDcxfobKcCrYrNRPNUuQTnDEepZKjJj2s8XFM3JhlSEJY2VLGrJQf09kGGk9jQLbGaEZ61VvLv7n9VIT1v2MyyQ1TNLlojAVxMRk/j4ZcsWoEVNLkCpubyV0jAqpsSGVbAje6svrpH1V9dyqd39dadTzOIpwBudwCR7UoAF30IQWUJDwDK/w5mjnxXl3PpatBSefOYU/cD5/AP3ukGw=</latexit><latexit sha1_base64="XJSmNbLcxVvxjKcuRRNuU+a+Xcw=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaE9S8OKxgv3ANpTJdtMu3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdQPUTHDJWoYbwbqJYhgFgnWCye3c7zwxpXksH8w0YX6EI8lDTtFY6bGPIhnjgN+4g3LFrboLkHXi5aQCOZqD8ld/GNM0YtJQgVr3PDcxfobKcCrYrNRPNUuQTnDEepZKjJj2s8XFM3JhlSEJY2VLGrJQf09kGGk9jQLbGaEZ61VvLv7n9VIT1v2MyyQ1TNLlojAVxMRk/j4ZcsWoEVNLkCpubyV0jAqpsSGVbAje6svrpH1V9dyqd39dadTzOIpwBudwCR7UoAF30IQWUJDwDK/w5mjnxXl3PpatBSefOYU/cD5/AP3ukGw=</latexit>

Stationarity

@L(w, b⇤,↵⇤)

@wi

���
w⇤

= 0, i = 1, ..., n

@L(w⇤, b,↵⇤)

@b

���
b⇤

= 0

↵⇤
i gi(w

⇤) = 0, i = 1, ...,m

gi(w
⇤)  0, i = 1, ...,m

↵i � 0, i = 1, ...,m
<latexit sha1_base64="Q4dRztps5XQR1aLjOP91k8C8NFU="></latexit><latexit sha1_base64="Q4dRztps5XQR1aLjOP91k8C8NFU="></latexit><latexit sha1_base64="Q4dRztps5XQR1aLjOP91k8C8NFU="></latexit><latexit sha1_base64="Q4dRztps5XQR1aLjOP91k8C8NFU="></latexit>



Solve the dual problem. First solve:

@L(w, b,↵)

@w
= 0

<latexit sha1_base64="Dz/LzjZSwifKC5P2deFsF0y/NeI="></latexit><latexit sha1_base64="Dz/LzjZSwifKC5P2deFsF0y/NeI="></latexit><latexit sha1_base64="Dz/LzjZSwifKC5P2deFsF0y/NeI="></latexit><latexit sha1_base64="Dz/LzjZSwifKC5P2deFsF0y/NeI="></latexit>

@L(w, b,↵)

@b
= 0

<latexit sha1_base64="XR0vHMTTpyMk6zM14doSll8hHLg="></latexit><latexit sha1_base64="XR0vHMTTpyMk6zM14doSll8hHLg="></latexit><latexit sha1_base64="XR0vHMTTpyMk6zM14doSll8hHLg="></latexit><latexit sha1_base64="XR0vHMTTpyMk6zM14doSll8hHLg="></latexit>

<latexit sha1_base64="Cuq4V9jmILi87L1TzS5F7HpBZ4E="></latexit>

Solving the dual problem. First solve:

@L(w, b,↵)

@b
= 0

<latexit sha1_base64="XR0vHMTTpyMk6zM14doSll8hHLg="></latexit><latexit sha1_base64="XR0vHMTTpyMk6zM14doSll8hHLg="></latexit><latexit sha1_base64="XR0vHMTTpyMk6zM14doSll8hHLg="></latexit><latexit sha1_base64="XR0vHMTTpyMk6zM14doSll8hHLg="></latexit>

<latexit sha1_base64="OpcQiBQgPTUVmAaVHqph93QYric=">AAACEXicbZDLSsNAFIYnXmu9RV26GSxCVyURwW6EghuXFewFmhIm00k7dGYSZiZqCHkFN76KGxeKuHXnzrdxmmahrQcOfPz/OcycP4gZVdpxvq2V1bX1jc3KVnV7Z3dv3z447KookZh0cMQi2Q+QIowK0tFUM9KPJUE8YKQXTK9mfu+OSEUjcavTmAw5GgsaUoy0kXy7nnlBCO9zeAk9lXCfQg+xeIIMpKYL9yE35Ns1p+EUBZfBLaEGymr79pc3inDCidCYIaUGrhPrYYakppiRvOolisQIT9GYDAwKxIkaZsVFOTw1ygiGkTQtNCzU3xsZ4kqlPDCTHOmJWvRm4n/eINFhc5hRESeaCDx/KEwY1BGcxQNHVBKsWWoAYUnNXyGeIImwNiFWTQju4snL0D1ruE7DvTmvtZplHBVwDE5AHbjgArTANWiDDsDgETyDV/BmPVkv1rv1MR9dscqdI/CnrM8fsS6cQQ==</latexit>

<latexit sha1_base64="NOpoirr4HiNzL086L1f4EF9oRRo=">AAACAXicbVBNS8NAEN34WetX1IvgZbEInkoigr0IBS8eK9gPaEKYbDft0s0m7G6EEOrFv+LFgyJe/Rfe/Ddu2xy09cHA470ZZuaFKWdKO863tbK6tr6xWdmqbu/s7u3bB4cdlWSS0DZJeCJ7ISjKmaBtzTSnvVRSiENOu+H4Zup3H6hULBH3Ok+pH8NQsIgR0EYK7GPsqSwOmAc8HUHAcG4KX2MnsGtO3ZkBLxO3JDVUohXYX94gIVlMhSYclOq7Tqr9AqRmhNNJ1csUTYGMYUj7hgqIqfKL2QcTfGaUAY4SaUpoPFN/TxQQK5XHoemMQY/UojcV//P6mY4afsFEmmkqyHxRlHGsEzyNAw+YpETz3BAgkplbMRmBBKJNaFUTgrv48jLpXNRdp+7eXdaajTKOCjpBp+gcuegKNdEtaqE2IugRPaNX9GY9WS/Wu/Uxb12xypkj9AfW5w9nb5WC</latexit>

@L(w, b,↵)

@w
= 0

<latexit sha1_base64="Dz/LzjZSwifKC5P2deFsF0y/NeI="></latexit><latexit sha1_base64="Dz/LzjZSwifKC5P2deFsF0y/NeI="></latexit><latexit sha1_base64="Dz/LzjZSwifKC5P2deFsF0y/NeI="></latexit><latexit sha1_base64="Dz/LzjZSwifKC5P2deFsF0y/NeI="></latexit>

<latexit sha1_base64="Cuq4V9jmILi87L1TzS5F7HpBZ4E="></latexit>

Then replace:

<latexit sha1_base64="ZKboAQcOaTPmBBkjofZqG8Ief3E="></latexit>

Then solve:

<latexit sha1_base64="OpcQiBQgPTUVmAaVHqph93QYric=">AAACEXicbZDLSsNAFIYnXmu9RV26GSxCVyURwW6EghuXFewFmhIm00k7dGYSZiZqCHkFN76KGxeKuHXnzrdxmmahrQcOfPz/OcycP4gZVdpxvq2V1bX1jc3KVnV7Z3dv3z447KookZh0cMQi2Q+QIowK0tFUM9KPJUE8YKQXTK9mfu+OSEUjcavTmAw5GgsaUoy0kXy7nnlBCO9zeAk9lXCfQg+xeIIMpKYL9yE35Ns1p+EUBZfBLaEGymr79pc3inDCidCYIaUGrhPrYYakppiRvOolisQIT9GYDAwKxIkaZsVFOTw1ygiGkTQtNCzU3xsZ4kqlPDCTHOmJWvRm4n/eINFhc5hRESeaCDx/KEwY1BGcxQNHVBKsWWoAYUnNXyGeIImwNiFWTQju4snL0D1ruE7DvTmvtZplHBVwDE5AHbjgArTANWiDDsDgETyDV/BmPVkv1rv1MR9dscqdI/CnrM8fsS6cQQ==</latexit>

After solving for     :

<latexit sha1_base64="vfXEwnvNga18ATR2MHEBfAg75HQ=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARxEtJRLAboeDGZQV7gSaEyXTSDp1MwsxELSHv4MZXceNCEbdu3Pk2TtMstPXAwMf/n8OZ8/sxo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnbaMEoFJC0csEl0fScIoJy1FFSPdWBAU+ox0/NHVxO/cESFpxG/VOCZuiAacBhQjpSXPPII+vIQ2PIUOQ3zACEwdP4APmXd8ktN9Bh2RO55ZtWpWXnAe7AKqoKimZ345/QgnIeEKMyRlz7Zi5aZIKIoZySpOIkmM8AgNSE8jRyGRbprflMEDrfRhEAn9uIK5+nsiRaGU49DXnSFSQznrTcT/vF6igrqbUh4ninA8XRQkDKoITgKCfSoIVmysAWFB9V8hHiKBsNIxVnQI9uzJ89A+q9lWzb45rzbqRRxlsAf2wSGwwQVogGvQBC2AwSN4Bq/gzXgyXox342PaWjKKmV3wp4zPHziDm+M=</latexit>

<latexit sha1_base64="jdjiiwqS5fufYgXLGFqsYEmmBlM="></latexit>

<latexit sha1_base64="D3dWJmrY3lL2LZ2LgB5cfOecgBE=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmeWmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMirTlDWpEkp3IjRMcMmallvBOqlmmESCtaPx7dxvPzFtuJIPdpKyMMGh5DGnaJ3U6qFIR9gvV/yqvwBZJ0FOKpCj0S9/9QaKZgmTlgo0phv4qQ2nqC2ngs1KvcywFOkYh6zrqMSEmXC6uHZGLpwyILHSrqQlC/X3xBQTYyZJ5DoTtCOz6s3F/7xuZuNaOOUyzSyTdLkozgSxisxfJwOuGbVi4ghSzd2thI5QI7UuoJILIVh9eZ20rqqBXw3uryv1Wh5HEc7gHC4hgBuowx00oAkUHuEZXuHNU96L9+59LFsLXj5zCn/gff4AiH+PDg==</latexit>



Then solve:

For new points, predict:

<latexit sha1_base64="NLplXT1Djduwysb4YdhElCynt8k="></latexit>

<latexit sha1_base64="jdjiiwqS5fufYgXLGFqsYEmmBlM="></latexit>

<latexit sha1_base64="OpcQiBQgPTUVmAaVHqph93QYric=">AAACEXicbZDLSsNAFIYnXmu9RV26GSxCVyURwW6EghuXFewFmhIm00k7dGYSZiZqCHkFN76KGxeKuHXnzrdxmmahrQcOfPz/OcycP4gZVdpxvq2V1bX1jc3KVnV7Z3dv3z447KookZh0cMQi2Q+QIowK0tFUM9KPJUE8YKQXTK9mfu+OSEUjcavTmAw5GgsaUoy0kXy7nnlBCO9zeAk9lXCfQg+xeIIMpKYL9yE35Ns1p+EUBZfBLaEGymr79pc3inDCidCYIaUGrhPrYYakppiRvOolisQIT9GYDAwKxIkaZsVFOTw1ygiGkTQtNCzU3xsZ4kqlPDCTHOmJWvRm4n/eINFhc5hRESeaCDx/KEwY1BGcxQNHVBKsWWoAYUnNXyGeIImwNiFWTQju4snL0D1ruE7DvTmvtZplHBVwDE5AHbjgArTANWiDDsDgETyDV/BmPVkv1rv1MR9dscqdI/CnrM8fsS6cQQ==</latexit>

After solving for     :

<latexit sha1_base64="vfXEwnvNga18ATR2MHEBfAg75HQ=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARxEtJRLAboeDGZQV7gSaEyXTSDp1MwsxELSHv4MZXceNCEbdu3Pk2TtMstPXAwMf/n8OZ8/sxo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnbaMEoFJC0csEl0fScIoJy1FFSPdWBAU+ox0/NHVxO/cESFpxG/VOCZuiAacBhQjpSXPPII+vIQ2PIUOQ3zACEwdP4APmXd8ktN9Bh2RO55ZtWpWXnAe7AKqoKimZ345/QgnIeEKMyRlz7Zi5aZIKIoZySpOIkmM8AgNSE8jRyGRbprflMEDrfRhEAn9uIK5+nsiRaGU49DXnSFSQznrTcT/vF6igrqbUh4ninA8XRQkDKoITgKCfSoIVmysAWFB9V8hHiKBsNIxVnQI9uzJ89A+q9lWzb45rzbqRRxlsAf2wSGwwQVogGvQBC2AwSN4Bq/gzXgyXox342PaWjKKmV3wp4zPHziDm+M=</latexit>

<latexit sha1_base64="D3dWJmrY3lL2LZ2LgB5cfOecgBE=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmeWmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMirTlDWpEkp3IjRMcMmallvBOqlmmESCtaPx7dxvPzFtuJIPdpKyMMGh5DGnaJ3U6qFIR9gvV/yqvwBZJ0FOKpCj0S9/9QaKZgmTlgo0phv4qQ2nqC2ngs1KvcywFOkYh6zrqMSEmXC6uHZGLpwyILHSrqQlC/X3xBQTYyZJ5DoTtCOz6s3F/7xuZuNaOOUyzSyTdLkozgSxisxfJwOuGbVi4ghSzd2thI5QI7UuoJILIVh9eZ20rqqBXw3uryv1Wh5HEc7gHC4hgBuowx00oAkUHuEZXuHNU96L9+59LFsLXj5zCn/gff4AiH+PDg==</latexit>

Then solve:

For new points, predict:

<latexit sha1_base64="NLplXT1Djduwysb4YdhElCynt8k="></latexit>

<latexit sha1_base64="jdjiiwqS5fufYgXLGFqsYEmmBlM="></latexit>

<latexit sha1_base64="OpcQiBQgPTUVmAaVHqph93QYric=">AAACEXicbZDLSsNAFIYnXmu9RV26GSxCVyURwW6EghuXFewFmhIm00k7dGYSZiZqCHkFN76KGxeKuHXnzrdxmmahrQcOfPz/OcycP4gZVdpxvq2V1bX1jc3KVnV7Z3dv3z447KookZh0cMQi2Q+QIowK0tFUM9KPJUE8YKQXTK9mfu+OSEUjcavTmAw5GgsaUoy0kXy7nnlBCO9zeAk9lXCfQg+xeIIMpKYL9yE35Ns1p+EUBZfBLaEGymr79pc3inDCidCYIaUGrhPrYYakppiRvOolisQIT9GYDAwKxIkaZsVFOTw1ygiGkTQtNCzU3xsZ4kqlPDCTHOmJWvRm4n/eINFhc5hRESeaCDx/KEwY1BGcxQNHVBKsWWoAYUnNXyGeIImwNiFWTQju4snL0D1ruE7DvTmvtZplHBVwDE5AHbjgArTANWiDDsDgETyDV/BmPVkv1rv1MR9dscqdI/CnrM8fsS6cQQ==</latexit>

After solving for     :<latexit sha1_base64="D3dWJmrY3lL2LZ2LgB5cfOecgBE=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAckS+idzCZjZmeWmVkhhPyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlApurO9/e4WNza3tneJuaW//4PCofHzSMirTlDWpEkp3IjRMcMmallvBOqlmmESCtaPx7dxvPzFtuJIPdpKyMMGh5DGnaJ3U6qFIR9gvV/yqvwBZJ0FOKpCj0S9/9QaKZgmTlgo0phv4qQ2nqC2ngs1KvcywFOkYh6zrqMSEmXC6uHZGLpwyILHSrqQlC/X3xBQTYyZJ5DoTtCOz6s3F/7xuZuNaOOUyzSyTdLkozgSxisxfJwOuGbVi4ghSzd2thI5QI7UuoJILIVh9eZ20rqqBXw3uryv1Wh5HEc7gHC4hgBuowx00oAkUHuEZXuHNU96L9+59LFsLXj5zCn/gff4AiH+PDg==</latexit>

<latexit sha1_base64="vfXEwnvNga18ATR2MHEBfAg75HQ=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARxEtJRLAboeDGZQV7gSaEyXTSDp1MwsxELSHv4MZXceNCEbdu3Pk2TtMstPXAwMf/n8OZ8/sxo1JZ1rdRWlhcWl4pr1bW1jc2t8ztnbaMEoFJC0csEl0fScIoJy1FFSPdWBAU+ox0/NHVxO/cESFpxG/VOCZuiAacBhQjpSXPPII+vIQ2PIUOQ3zACEwdP4APmXd8ktN9Bh2RO55ZtWpWXnAe7AKqoKimZ345/QgnIeEKMyRlz7Zi5aZIKIoZySpOIkmM8AgNSE8jRyGRbprflMEDrfRhEAn9uIK5+nsiRaGU49DXnSFSQznrTcT/vF6igrqbUh4ninA8XRQkDKoITgKCfSoIVmysAWFB9V8hHiKBsNIxVnQI9uzJ89A+q9lWzb45rzbqRRxlsAf2wSGwwQVogGvQBC2AwSN4Bq/gzXgyXox342PaWjKKmV3wp4zPHziDm+M=</latexit>

Kernels

A kernel is a function of two variables that can be written as  
dot product of the same feature map of these variables:

Example kernel

<latexit sha1_base64="Opy0OBVH5dsqqKCR5SRs5FStLoU="></latexit>



Example kernel

Survey 

<latexit sha1_base64="Tv4tbuoHJUz2uPy5tL5be0TFRNo=">AAACBXicbZDLSsNAFIYn9VbrLepSF4NFqCglEUE3QtGNywr2Am0Ik+mkHTKZhJmJGEI3bnwVNy4Uces7uPNtnKZZaOsPAx//OYcz5/diRqWyrG+jtLC4tLxSXq2srW9sbpnbO20ZJQKTFo5YJLoekoRRTlqKKka6sSAo9BjpeMH1pN65J0LSiN+pNCZOiIac+hQjpS3X3A9qDyfpEbyEgYumeKzRy9E1q1bdygXnwS6gCgo1XfOrP4hwEhKuMENS9mwrVk6GhKKYkXGln0gSIxygIelp5Cgk0snyK8bwUDsD6EdCP65g7v6eyFAoZRp6ujNEaiRnaxPzv1ovUf6Fk1EeJ4pwPF3kJwyqCE4igQMqCFYs1YCwoPqvEI+QQFjp4Co6BHv25Hlon9Ztq27fnlUbV0UcZbAHDkAN2OAcNMANaIIWwOARPINX8GY8GS/Gu/ExbS0Zxcwu+CPj8wcKuZW3</latexit>

<latexit sha1_base64="N8UaYzSSk6ZdkWhfNyQAfPCsALE=">AAACUnicbVLNS8MwHE3n16xTpx69BIewwRitCHoRhl48TnAfsJaSZukWlqYlScVS9jcK4sU/xIsHNdsq7OtB4PHe75HkJX7MqFSW9WkUtrZ3dveK++ZB6fDouHxy2pFRIjBp44hFoucjSRjlpK2oYqQXC4JCn5GuP36Y+t0XIiSN+LNKY+KGaMhpQDFSWvLKdOyh6ms9rUF4Bx2G+JAR6MQjOpVrdfjP9YAjctcxx56/OeQvhPzlkFeuWA1rBrhO7JxUQI6WV353BhFOQsIVZkjKvm3Fys2QUBQzMjGdRJIY4TEakr6mHIVEutmskgm81MoABpHQiys4UxcTGQqlTENfT4ZIjeSqNxU3ef1EBbduRnmcKMLxfKMgYVBFcNovHFBBsGKpJggLqs8K8QgJhJV+BVOXYK9eeZ10rhq21bCfrivN+7yOIjgHF6AKbHADmuARtEAbYPAGvsAP+DU+jO+C/iXz0YKRZ87AEgqlP+q8rys=</latexit>

is k a kernel? 

1

yes 
<latexit sha1_base64="Pj9+xkd3onkM1BjiZBiIHfACSO8=">AAACGHicbVBNS8MwGE7n15xfVY9egkOYILMVQS/C0IvHCe4D2lrSLNuCaVOSVBxlP8OLf8WLB0W87ua/Me0q6OYDCc/zvO9L8j5BzKhUlvVllBYWl5ZXyquVtfWNzS1ze6cteSIwaWHOuOgGSBJGI9JSVDHSjQVBYcBIJ7i/yuqdByIk5dGtGsXEC9Egon2KkdKWbx5DNx7S2uMhvIBORn2kxZ2reHyUy+BHevntm1WrbuWA88QuSBUUaPrmxO1xnIQkUpghKR3bipWXIqEoZmRccRNJYoTv0YA4mkYoJNJL88XG8EA7PdjnQp9Iwdz9PZGiUMpRGOjOEKmhnK1l5n81J1H9cy+lUZwoEuHpQ/2EQcVhlhLsUUGwYiNNEBZU/xXiIRIIK51lRYdgz648T9ondduq2zen1cZlEUcZ7IF9UAM2OAMNcA2aoAUweAIv4A28G8/Gq/FhfE5bS0Yxswv+wJh8A4Mbntw=</latexit>

<latexit sha1_base64="jDWjjOtTFyBgbPgG55u/a8NQBe4=">AAACMXicbVDLSsNAFJ34rPUVdelmsAgt1JKIoJtC0U2XFewDmhIm00k7dDIJMxMxlP6SG/9E3HShiFt/wkmbgrYeGDiccw937vEiRqWyrKmxtr6xubWd28nv7u0fHJpHxy0ZxgKTJg5ZKDoekoRRTpqKKkY6kSAo8Bhpe6O71G8/EiFpyB9UEpFegAac+hQjpSXXrI9cVHwqJyUIq9BhiA8YgU40pKlcKsMF1wOOyFwnP5pHqvACLvKuWbAq1gxwldgZKYAMDdd8dfohjgPCFWZIyq5tRao3RkJRzMgk78SSRAiP0IB0NeUoILI3nl08geda6UM/FPpxBWfq78QYBVImgacnA6SGctlLxf+8bqz8m96Y8ihWhOP5Ij9mUIUwrQ/2qSBYsUQThAXVf4V4iATCSpec1yXYyyevktZlxbYq9v1VoXab1ZEDp+AMFIENrkEN1EEDNAEGz+ANvIMP48WYGp/G13x0zcgyJ+APjO8fX4albA==</latexit>

is k a kernel? 

2

No, not PSD



is k a kernel? 

<latexit sha1_base64="HZsZO16UiQfCaT7VN3V0Dre0XVA="></latexit>

3

yes <latexit sha1_base64="ynFXrxLTKQ10Upd0e1e3WgrnDoM=">AAACBXicbZDLSsNAFIZPvNZ6i7rUxWAR6qYkIuhGKLpxWcFeoAlhMp20QycXZyZiCd248VXcuFDEre/gzrdx0mahrT8M/HznHM6c3084k8qyvo2FxaXlldXSWnl9Y3Nr29zZbck4FYQ2Scxj0fGxpJxFtKmY4rSTCIpDn9O2P7zK6+17KiSLo1s1Sqgb4n7EAkaw0sgzD5CTDFj14RhdIEfeCZWRcU48rJlnVqyaNRGaN3ZhKlCo4ZlfTi8maUgjRTiWsmtbiXIzLBQjnI7LTippgskQ92lX2wiHVLrZ5IoxOtKkh4JY6BcpNKG/JzIcSjkKfd0ZYjWQs7Uc/lfrpio4dzMWJamiEZkuClKOVIzySFCPCUoUH2mDiWD6r4gMsMBE6eDKOgR79uR50zqp2VbNvjmt1C+LOEqwD4dQBRvOoA7X0IAmEHiEZ3iFN+PJeDHejY9p64JRzOzBHxmfP7SSl20=</latexit>

is k a kernel? 

<latexit sha1_base64="w+iXGF0nIsdlpurHjF9RINaF0pw=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1WoICERQTdCqxuXFewDmlgmk0k7dPJgZiINoT/gxl9x40IRt+7d+TdO2iy0ei4XDufcy8w9bsyokKb5pZUWFpeWV8qrlbX1jc0tfXunLaKEY9LCEYt410WCMBqSlqSSkW7MCQpcRjru6Cr3O/eECxqFtzKNiROgQUh9ipFUUl8/GNXGx+kRvIDjO1tGMWzAFNp2pQFtVbEhDM+o9PWqaZhTwL/EKkgVFGj29U/bi3ASkFBihoToWWYsnQxxSTEjk4qdCBIjPEID0lM0RAERTja9ZgIPleJBP+KqQwmn6s+NDAVCpIGrJgMkh2Ley8X/vF4i/XMno2GcSBLi2UN+wqCMYB4N9CgnWLJUEYQ5VX+FeIg4wlIFmIdgzZ/8l7RPDMs0rJvTav2yiKMM9sA+qAELnIE6uAZN0AIYPIAn8AJetUftWXvT3mejJa3Y2QW/oH18A3tAl/4=</latexit>

4

Yes
<latexit sha1_base64="6Vq7FEm9yWoLHTdJtVPsMo/4dhg=">AAAB/HicbVDLSsNAFJ3UV62vaJduBotQNyURQTdC0Y0LFxXsA5pYJtNJO3QyE2Ym0hDqr7hxoYhbP8Sdf+O0zUJbD1w4nHMv994TxIwq7TjfVmFldW19o7hZ2tre2d2z9w9aSiQSkyYWTMhOgBRhlJOmppqRTiwJigJG2sHoeuq3H4lUVPB7ncbEj9CA05BipI3Us8vQi4e0Oj6Bl/D2wdMihuOeXXFqzgxwmbg5qYAcjZ795fUFTiLCNWZIqa7rxNrPkNQUMzIpeYkiMcIjNCBdQzmKiPKz2fETeGyUPgyFNMU1nKm/JzIUKZVGgemMkB6qRW8q/ud1Ex1e+BnlcaIJx/NFYcKgFnCaBOxTSbBmqSEIS2puhXiIJMLa5FUyIbiLLy+T1mnNdWru3VmlfpXHUQSH4AhUgQvOQR3cgAZoAgxS8AxewZv1ZL1Y79bHvLVg5TNl8AfW5w97e5Nd</latexit>

<latexit sha1_base64="gJu0WPCGWFgfKZW1vgkWmKOlghA=">AAAB8nicbVA9SwNBEN2LXzF+RS1tFoNgFe5E0EaI2likiGA+4HKGvc1esmRv99idE8KRn2FjoYitv8bOf+MmuUITHww83pthZl6YCG7Adb+dwsrq2vpGcbO0tb2zu1feP2gZlWrKmlQJpTshMUxwyZrAQbBOohmJQ8Ha4eh26refmDZcyQcYJyyIyUDyiFMCVvKv8RWu1x+7oJJeueJW3RnwMvFyUkE5Gr3yV7evaBozCVQQY3zPTSDIiAZOBZuUuqlhCaEjMmC+pZLEzATZ7OQJPrFKH0dK25KAZ+rviYzExozj0HbGBIZm0ZuK/3l+CtFlkHGZpMAknS+KUoFB4en/uM81oyDGlhCqub0V0yHRhIJNqWRD8BZfXiats6rnVr3780rtJo+jiI7QMTpFHrpANXSHGqiJKFLoGb2iNwecF+fd+Zi3Fpx85hD9gfP5A9GakEs=</latexit>

is k a kernel? 

<latexit sha1_base64="Zh+twgnSR4RDU+96TvmEksfiiLY="></latexit>

5

Yes

Infinite dimensional 
feature map

Radial Basis 
Function (RBF) 
kernel

<latexit sha1_base64="hMu/0+58NsvRzXqUOTxO47QMvgc="></latexit>

<latexit sha1_base64="iutDToir+kTsW8Qc6wRHJoJJozU="></latexit>

Learn non-linear boundaries

<latexit sha1_base64="e2da6B0vVGQmSs6Iu80yik+aVzM="></latexit>

+ +
+ +
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-


