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Matrix Shape

Inner products between

… columns 

… rows

<latexit sha1_base64="GbmykbXcfqo+GI+IQBXkNdirOc8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCdm78FTcuFHHrL7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCQo8jPQyC9Da7Tzn0NOVEQZH17KpTcyaA88QtSBUUaPTsL68f4YQToTFDSnVdJ9Z+iqSmmJGs4iWKxAiP0IB0DRXI7PHTyR8ZPDRKH4aRNCU0nKi/J1LElRrzwHTm56pZLxf/87qJDs/9lIo40UTg6aIwYVBHMA8F9qkkWLOxIQhLam6FeIgkwtpEVzEhuLMvz5PWcc09rbk3J9X6ZRFHGeyBA3AEXHAG6uAaNEATYPAInsEreLOerBfr3fqYtpasYmYX/IH1+QPgHZi0</latexit>

A 2 Rm⇥n

<latexit sha1_base64="ExINJ0FibpjXA6ddRmUgjuNU75M="></latexit>

A =

2

4
| |
A1 · · · An

| |

3

5 =

2

64
� aT1 �

...
� aTm �

3

75

<latexit sha1_base64="JUkTcqzxNIlSbZFfj9IjZtnhKTU="></latexit>
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<latexit sha1_base64="WboJXHzOjAC5QwceqVX5RI+EaoE="></latexit>
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<latexit sha1_base64="05T+GkFsj985UZq6u7Y2QmwcC+Y=">AAACCXicbVC7TsMwFHXKq5RXgJHFokJiqhKEgLGFhbGgvqQmrRzXba3aTmQ7SFWUlYVfYWEAIVb+gI2/wWkzQMuRrnR0zr26954gYlRpx/m2Ciura+sbxc3S1vbO7p69f9BSYSwxaeKQhbITIEUYFaSpqWakE0mCeMBIO5jcZH77gUhFQ9HQ04j4HI0EHVKMtJH6NqzVeg3oUQE9jvQ4CJL7tJdw6GnKiYI87dtlp+LMAJeJm5MyyFHv21/eIMQxJ0JjhpTquk6k/QRJTTEjacmLFYkQnqAR6RoqkNnjJ7NPUnhilAEchtKU0HCm/p5IEFdqygPTmZ2rFr1M/M/rxnp45SdURLEmAs8XDWMGdQizWOCASoI1mxqCsKTmVojHSCKsTXglE4K7+PIyaZ1V3IuKe3derl7ncRTBETgGp8AFl6AKbkEdNAEGj+AZvII368l6sd6tj3lrwcpnDsEfWJ8/gKGZmg==</latexit>

AAT 2 Rm⇥m

<latexit sha1_base64="2y0jzjT7mKy1b6cm5sRLCE5bB1Y=">AAAB+HicbVDJSgNBEO1xjXHJqEcvjUHwFGZE1GOiF48RskEyhp5OTdKkp2fsRYhDvsSLB0W8+ine/Bs7y0ETHxQ83quiql6Ycqa05307K6tr6xubua389s7uXsHdP2ioxEgKdZrwRLZCooAzAXXNNIdWKoHEIYdmOLyZ+M1HkIoloqZHKQQx6QsWMUq0lbpuoVK5r+GOMpTCA/Zw1y16JW8KvEz8OSmiOapd96vTS6iJQWjKiVJt30t1kBGpGeUwzneMgpTQIelD21JBYlBBNj18jE+s0sNRIm0Jjafq74mMxEqN4tB2xkQP1KI3Ef/z2kZHV0HGRGo0CDpbFBmOdYInKeAek0A1H1lCqGT2VkwHRBKqbVZ5G4K/+PIyaZyV/IuSf3deLF/P48ihI3SMTpGPLlEZ3aIqqiOKDHpGr+jNeXJenHfnY9a64sxnDtEfOJ8/2gmR6w==</latexit>

AAT ⌫ 0
<latexit sha1_base64="74AfcT/PH/lexa9vdazwBBHnTpE=">AAAB+HicbVDJSgNBEO1xjXHJqEcvjUHwFGZE1GOiF48RskEyhp5OTdKkp2fsRYhDvsSLB0W8+ine/Bs7y0ETHxQ83quiql6Ycqa05307K6tr6xubua389s7uXsHdP2ioxEgKdZrwRLZCooAzAXXNNIdWKoHEIYdmOLyZ+M1HkIoloqZHKQQx6QsWMUq0lbpuoXJfq+COMpTCA/Zw1y16JW8KvEz8OSmiOapd96vTS6iJQWjKiVJt30t1kBGpGeUwzneMgpTQIelD21JBYlBBNj18jE+s0sNRIm0Jjafq74mMxEqN4tB2xkQP1KI3Ef/z2kZHV0HGRGo0CDpbFBmOdYInKeAek0A1H1lCqGT2VkwHRBKqbVZ5G4K/+PIyaZyV/IuSf3deLF/P48ihI3SMTpGPLlEZ3aIqqiOKDHpGr+jNeXJenHfnY9a64sxnDtEfOJ8/2jmR6w==</latexit>

ATA ⌫ 0

<latexit sha1_base64="T+L8HJCGbvCrAHX66mVyNlo+l+M=">AAACCXicbVC7TsMwFHXKq5RXgZHFokJiqhKEgLGFhbGgvqQmrRzXba06TmTfIFVRVhZ+hYUBhFj5Azb+BrfNAC1HsnR8zr269x4/ElyDbX9buZXVtfWN/GZha3tnd6+4f9DUYawoa9BQhKrtE80El6wBHARrR4qRwBes5Y9vpn7rgSnNQ1mHScS8gAwlH3BKwEi9Iq5261XscondgMDI95P7tJuYH/CAaSzTXrFkl+0Z8DJxMlJCGWq94pfbD2kcMAlUEK07jh2BlxAFnAqWFtxYs4jQMRmyjqGSmDleMrskxSdG6eNBqMyTgGfq746EBFpPAt9UTtfVi95U/M/rxDC48hIuoxiYpPNBg1hgCPE0FtznilEQE0MIVdzsiumIKELBhFcwITiLJy+T5lnZuSg7d+elynUWRx4doWN0ihx0iSroFtVQA1H0iJ7RK3qznqwX6936mJfmrKznEP2B9fkDg+SZnA==</latexit>

ATA 2 Rn⇥n

Properties

Positive 
semi-definite

<latexit sha1_base64="PByImOXMAPNeSZCZKtoit7+yH0Q=">AAACGHicbVC7TsMwFHV4lvIKMLJYVEhMJakQsCAVWBiL1JfUpJHjOqlV54HtoFahn8HCr7AwgBBrN/4GN80ALVf21fE59+r6HjdmVEjD+NaWlldW19YLG8XNre2dXX1vvymihGPSwBGLeNtFgjAakoakkpF2zAkKXEZa7uB2qrceCRc0CutyFBM7QH5IPYqRVJSjnw679Wt1hvAKWi71n7IE1XsGsuxUuhVo+eQBGo5eMspGFnARmDkogTxqjj6xehFOAhJKzJAQHdOIpZ0iLilmZFy0EkFihAfIJx0FQxQQYafZYmN4rJge9CKubihhxv7uSFEgxChwVWWAZF/Ma1PyP62TSO/STmkYJ5KEeDbISxiUEZy6BHuUEyzZSAGEOVV/hbiPOMJSeVlUJpjzKy+CZqVsnpfN+7NS9Sa3owAOwRE4ASa4AFVwB2qgATB4Bq/gHXxoL9qb9ql9zUqXtLznAPwJbfIDpQueRQ==</latexit>

xTATAx =
����Ax

����2
2
� 0Proof:

Rank 
<latexit sha1_base64="bYqF89PcoOHaivWLm1Gdt8PWHq8=">AAACKnicbVDLSgMxFM34rPU16tJNsAh1U2ZE1I3Q6sZlhb6gHUsmzbShmQfJHbEM/R43/oqbLpTi1g8x086ith4InJxzLsk9biS4AsuaGmvrG5tb27md/O7e/sGheXTcUGEsKavTUISy5RLFBA9YHTgI1ookI74rWNMdPqR+84VJxcOgBqOIOT7pB9zjlICWumalA+wVEjkcFysX+A4vXJ9rK8JyJM10zYJVsmbAq8TOSAFlqHbNSacX0thnAVBBlGrbVgROQiRwKtg434kViwgdkj5raxoQnyknma06xuda6WEvlPoEgGfq4kRCfKVGvquTPoGBWvZS8T+vHYN36yQ8iGJgAZ0/5MUCQ4jT3nCPS0ZBjDQhVHL9V0wHRBIKut28LsFeXnmVNC5L9nXJfroqlO+zOnLoFJ2hIrLRDSqjR1RFdUTRG/pAn+jLeDcmxtT4nkfXjGzmBP2B8fMLcfulag==</latexit>

rk(A) = rk(AT ) = rk(ATA) = rk(AAT )

Proof:

rank-nullity theorem

<latexit sha1_base64="xuxxLX7ui3OT2ZIfKNZeFF9+UrA="></latexit>

ATAx = 0 ) 0 = xATAx =
����Ax

����2
2

) Ax = 0
<latexit sha1_base64="xuxxLX7ui3OT2ZIfKNZeFF9+UrA="></latexit>

ATAx = 0 ) 0 = xATAx =
����Ax

����2
2

) Ax = 0
<latexit sha1_base64="xuxxLX7ui3OT2ZIfKNZeFF9+UrA="></latexit>

ATAx = 0 ) 0 = xATAx =
����Ax

����2
2

) Ax = 0

<latexit sha1_base64="Lhc4QQOUsWDPw8JDnKg+IltjtVA=">AAACEnicbVC7TsMwFHXKq5RXgJHFokKCpUoQAhakFhbGgvqSmlA5jtNadZxgO0AV9RtY+BUWBhBiZWLjb3DbDNByJEtH55yr63u8mFGpLOvbyM3NLywu5ZcLK6tr6xvm5lZDRonApI4jFomWhyRhlJO6ooqRViwICj1Gml7/YuQ374iQNOI1NYiJG6IupwHFSGmpYx5UHuAZtKBzmyAfOte021NIiOg+Uyo3tSzRMYtWyRoDzhI7I0WQodoxvxw/wklIuMIMSdm2rVi5KRKKYkaGBSeRJEa4j7qkrSlHIZFuOj5pCPe04sMgEvpxBcfq74kUhVIOQk8nQ6R6ctobif957UQFp25KeZwowvFkUZAwqCI46gf6VBCs2EAThAXVf4W4hwTCSrdY0CXY0yfPksZhyT4u2VdHxfJ5Vkce7IBdsA9scALK4BJUQR1g8AiewSt4M56MF+Pd+JhEc0Y2sw3+wPj8AR/Zmz0=</latexit>

Ax = 0 ) ATAx = 0

<latexit sha1_base64="nGmUMNlRdQvKkLRsXhTIahuiTpg=">AAACC3icbVC7SgNBFL3rM8bXqqXNkCAkTdgVURsh0cZKIuQFyRpmJ5NkyOyDmVkhLOlt/BUbC0Vs/QE7/8bZZAuTeODC4Zx7ufceN+RMKsv6MVZW19Y3NjNb2e2d3b198+CwIYNIEFonAQ9Ey8WScubTumKK01YoKPZcTpvu6Cbxm49USBb4NTUOqePhgc/6jGClpa6Z63hYDQnm8d2kUCmiKzQnPNQqxa6Zt0rWFGiZ2CnJQ4pq1/zu9AISedRXhGMp27YVKifGQjHC6STbiSQNMRnhAW1r6mOPSiee/jJBJ1rpoX4gdPkKTdW/EzH2pBx7ru5MDpWLXiL+57Uj1b90YuaHkaI+mS3qRxypACXBoB4TlCg+1gQTwfStiAyxwETp+LI6BHvx5WXSOC3Z5yX7/ixfvk7jyMAx5KAANlxAGW6hCnUg8AQv8AbvxrPxanwYn7PWFSOdOYI5GF+/uhaZkQ==</latexit>

N (A) = N (ATA)

<latexit sha1_base64="x3pA/g4rjnRsKCrSvx8amM2adyk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9OKxov2ANpTNdtMu3WzC7kQooT/BiwdFvPqLvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYWV1b3yhulra2d3b3yvsHTROnmvEGi2Ws2wE1XArFGyhQ8naiOY0CyVvB6Hbqt564NiJWjzhOuB/RgRKhYBSt9HBNRr1yxa26M5Bl4uWkAjnqvfJXtx+zNOIKmaTGdDw3QT+jGgWTfFLqpoYnlI3ogHcsVTTixs9mp07IiVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdkQvMWXl0nzrOpdVL3780rtJo+jCEdwDKfgwSXU4A7q0AAGA3iGV3hzpPPivDsf89aCk88cwh84nz+r5I1m</latexit>

= k



Note:  need to show same      works for          &        … (later)

Matrix Shape

Inner products between

… columns 

… rows

<latexit sha1_base64="GbmykbXcfqo+GI+IQBXkNdirOc8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCdm78FTcuFHHrL7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCQo8jPQyC9Da7Tzn0NOVEQZH17KpTcyaA88QtSBUUaPTsL68f4YQToTFDSnVdJ9Z+iqSmmJGs4iWKxAiP0IB0DRXI7PHTyR8ZPDRKH4aRNCU0nKi/J1LElRrzwHTm56pZLxf/87qJDs/9lIo40UTg6aIwYVBHMA8F9qkkWLOxIQhLam6FeIgkwtpEVzEhuLMvz5PWcc09rbk3J9X6ZRFHGeyBA3AEXHAG6uAaNEATYPAInsEreLOerBfr3fqYtpasYmYX/IH1+QPgHZi0</latexit>

A 2 Rm⇥n

<latexit sha1_base64="ExINJ0FibpjXA6ddRmUgjuNU75M="></latexit>
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<latexit sha1_base64="WboJXHzOjAC5QwceqVX5RI+EaoE="></latexit>

AAT =
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<latexit sha1_base64="05T+GkFsj985UZq6u7Y2QmwcC+Y=">AAACCXicbVC7TsMwFHXKq5RXgJHFokJiqhKEgLGFhbGgvqQmrRzXba3aTmQ7SFWUlYVfYWEAIVb+gI2/wWkzQMuRrnR0zr26954gYlRpx/m2Ciura+sbxc3S1vbO7p69f9BSYSwxaeKQhbITIEUYFaSpqWakE0mCeMBIO5jcZH77gUhFQ9HQ04j4HI0EHVKMtJH6NqzVeg3oUQE9jvQ4CJL7tJdw6GnKiYI87dtlp+LMAJeJm5MyyFHv21/eIMQxJ0JjhpTquk6k/QRJTTEjacmLFYkQnqAR6RoqkNnjJ7NPUnhilAEchtKU0HCm/p5IEFdqygPTmZ2rFr1M/M/rxnp45SdURLEmAs8XDWMGdQizWOCASoI1mxqCsKTmVojHSCKsTXglE4K7+PIyaZ1V3IuKe3derl7ncRTBETgGp8AFl6AKbkEdNAEGj+AZvII368l6sd6tj3lrwcpnDsEfWJ8/gKGZmg==</latexit>

AAT 2 Rm⇥m

<latexit sha1_base64="T+L8HJCGbvCrAHX66mVyNlo+l+M=">AAACCXicbVC7TsMwFHXKq5RXgZHFokJiqhKEgLGFhbGgvqQmrRzXba06TmTfIFVRVhZ+hYUBhFj5Azb+BrfNAC1HsnR8zr269x4/ElyDbX9buZXVtfWN/GZha3tnd6+4f9DUYawoa9BQhKrtE80El6wBHARrR4qRwBes5Y9vpn7rgSnNQ1mHScS8gAwlH3BKwEi9Iq5261XscondgMDI95P7tJuYH/CAaSzTXrFkl+0Z8DJxMlJCGWq94pfbD2kcMAlUEK07jh2BlxAFnAqWFtxYs4jQMRmyjqGSmDleMrskxSdG6eNBqMyTgGfq746EBFpPAt9UTtfVi95U/M/rxDC48hIuoxiYpPNBg1hgCPE0FtznilEQE0MIVdzsiumIKELBhFcwITiLJy+T5lnZuSg7d+elynUWRx4doWN0ihx0iSroFtVQA1H0iJ7RK3qznqwX6936mJfmrKznEP2B9fkDg+SZnA==</latexit>

ATA 2 Rn⇥n

Diagonalization:
<latexit sha1_base64="88dC/u3IAXyN6FgBtQpL8Xp2QRo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahXkoiol6EqhePFewHtKFstpt2yWYTdifFEvpPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMPD8RXIPjfFuFldW19Y3iZmlre2d3z94/aOo4VZQ1aCxi1faJZoJL1gAOgrUTxUjkC9byw7up3xoxpXksH2GcMC8iA8kDTgkYqWfbXWBPkKlwUrk5xdc47Nllp+rMgJeJm5MyylHv2V/dfkzTiEmggmjdcZ0EvIwo4FSwSambapYQGpIB6xgqScS0l80un+ATo/RxECtTEvBM/T2RkUjrceSbzojAUC96U/E/r5NCcOVlXCYpMEnni4JUYIjxNAbc54pREGNDCFXc3IrpkChCwYRVMiG4iy8vk+ZZ1b2oug/n5dptHkcRHaFjVEEuukQ1dI/qqIEoGqFn9IrerMx6sd6tj3lrwcpnDtEfWJ8/QZeSwQ==</latexit>

rk(A) = k

<latexit sha1_base64="Mq+oUJkhK+C2Jc0q18QE8eV0LOw="></latexit>
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<latexit sha1_base64="ymqVcW7BBHMtWZqom9R1NsYQ+KI="></latexit>
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#<latexit sha1_base64="WSSu6G98ilXuyVKNFI/+/1e3qDo=">AAACJXicbZDLSgMxFIYzXut4q7p0EyxaV2VGRF24KLpxWcFpC51SMulpG5rJDElGLNO+jBtfxY0LiwiufBXTC0Vbfwh8/Occcs4fxJwp7Thf1tLyyuraembD3tza3tnN7u2XVZRICh6NeCSrAVHAmQBPM82hGksgYcChEnRvR/XKI0jFIvGgezHUQ9IWrMUo0cZqZK/9ANpMpEFItGRPA2z38QnuY9+3vbwhL58f8cz0QTRnzY1szik4Y+FFcKeQQ1OVGtmh34xoEoLQlBOlaq4T63pKpGaUw8D2EwUxoV3ShppBQUJQ9XR85QAfG6eJW5E0T2g8dn9PpCRUqhcGptPs11HztZH5X62W6NZVPWUiTjQIOvmolXCsIzyKDDeZBKp5zwChkpldMe0QSag2wdomBHf+5EUonxXci4J7f54r3kzjyKBDdIROkYsuURHdoRLyEEXP6BW9o6H1Yr1ZH9bnpHXJms4coD+yvn8ADImh7A==</latexit>2

4
| |
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| |

3

5

<latexit sha1_base64="kICNkxAptn/4a+f6doEwdH4CGUY=">AAACKnicbVDLSgMxFM34rOOr6tJNsPjYtMyIqMuqG5cV+oJOLZn0tg3NZIYkI5ah3+PGX3HThVLc+iGmD4u2HggczrmH3Hv8iDOlHWdoLS2vrK6tpzbsza3tnd303n5ZhbGkUKIhD2XVJwo4E1DSTHOoRhJI4HOo+N27kV95AqlYKIq6F0E9IG3BWowSbaRG+sbzoc1E4gdES/bcx3YWn+CkdNp/LBqSxZ73o8wk2wPRnCUa6YyTc8bAi8SdkgyaotBID7xmSOMAhKacKFVznUjXEyI1oxz6thcriAjtkjbUDBUkAFVPxqf28bFRmrgVSvOExmP1dyIhgVK9wDeTZr+OmvdG4n9eLdat63rCRBRrEHTyUSvmWId41BtuMglU854hhEpmdsW0QySh2rRrmxLc+ZMXSfk8517m3IeLTP52WkcKHaIjdIZcdIXy6B4VUAlR9ILe0Dv6sF6tgTW0PiejS9Y0c4D+wPr6BnLCowI=</latexit>"
� U 0T �
� U 00T �

#

<latexit sha1_base64="h9b1SViN20YCiTdFpNjCcCuQqU0=">AAACK3icbVDLSgMxFM34rOOr6tJNsPjYtMyIqMtSNy4r9AWdWjLpbRuayQxJRixD/8eNv+JCFz5w63+YPizaeiBwOOcecu/xI86Udpx3a2FxaXllNbVmr29sbm2nd3YrKowlhTINeShrPlHAmYCyZppDLZJAAp9D1e9dDf3qHUjFQlHS/QgaAekI1maUaCM10wXb86HDROIHREt2P8B2Fh/hpHI8uC0ZksWe96NMJdsD0ZommumMk3NGwPPEnZAMmqDYTD97rZDGAQhNOVGq7jqRbiREakY5DGwvVhAR2iMdqBsqSACqkYxuHeBDo7RwO5TmCY1H6u9EQgKl+oFvJs1+XTXrDcX/vHqs25eNhIko1iDo+KN2zLEO8bA43GISqOZ9QwiVzOyKaZdIQrWp1zYluLMnz5PKac49z7k3Z5l8YVJHCu2jA3SCXHSB8ugaFVEZUfSAntArerMerRfrw/ocjy5Yk8we+gPr6xutQaMY</latexit>"
� V 0T �
� V 00T �

#<latexit sha1_base64="wh8iAlJTYnFm+VuKFoOycTajqbk=">AAACJXicbZDLSgMxFIYzXut4q7p0EyxaV2VGRF24KLpxWcFeoFNKJj1tQzOZIcmIZdqXceOruHFhEcGVr2KmLUVbfwh8/Occcs7vR5wp7Thf1tLyyuraembD3tza3tnN7u1XVBhLCmUa8lDWfKKAMwFlzTSHWiSBBD6Hqt+7TevVR5CKheJB9yNoBKQjWJtRoo3VzF57PnSYSPyAaMmehtge4BM8wJ5nV/KGKvl8yjPTA9GaNTezOafgjIUXwZ1CDk1VamZHXiukcQBCU06UqrtOpBsJkZpRDkPbixVEhPZIB+oGBQlANZLxlUN8bJwWbofSPKHx2P09kZBAqX7gm06zX1fN11Lzv1o91u2rRsJEFGsQdPJRO+ZYhziNDLeYBKp53wChkpldMe0SSag2wdomBHf+5EWonBXci4J7f54r3kzjyKBDdIROkYsuURHdoRIqI4qe0St6RyPrxXqzPqzPSeuSNZ05QH9kff8AD86h7g==</latexit>2

4
| |
V 0 V 00

| |

3

5

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="fGNqHKNWc8qBXSNU6i1OhD8mR7w=">AAACHHicbVDLSgMxFM34rPVVdekmWBRXZaaKuiy6cVnRPqAzlkzmtg3NZIYkI5ahH+LGX3HjQhE3LgT/xrQdRFsvJBzOOZd77/FjzpS27S9rbn5hcWk5t5JfXVvf2CxsbddVlEgKNRrxSDZ9ooAzATXNNIdmLIGEPoeG378Y6Y07kIpF4kYPYvBC0hWswyjRhmoXjlwfukykfki0ZPdD7F6zbkhuy/gA29h1zTcGIIIfT7tQtEv2uPAscDJQRFlV24UPN4hoEoLQlBOlWo4day8lUjPKYZh3EwUxoX3ShZaBgoSgvHR83BDvGybAnUiaJzQes787UhIqNQh94zT79dS0NiL/01qJ7px5KRNxokHQyaBOwrGO8CgpHDAJVPOBAYRKZnbFtEckodrkmTchONMnz4J6ueSclJyr42LlPIsjh3bRHjpEDjpFFXSJqqiGKHpAT+gFvVqP1rP1Zr1PrHNW1rOD/pT1+Q3SGJ/y</latexit>
⌃2 0
0 0

�<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k
<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k
<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k
<latexit sha1_base64="fGNqHKNWc8qBXSNU6i1OhD8mR7w=">AAACHHicbVDLSgMxFM34rPVVdekmWBRXZaaKuiy6cVnRPqAzlkzmtg3NZIYkI5ahH+LGX3HjQhE3LgT/xrQdRFsvJBzOOZd77/FjzpS27S9rbn5hcWk5t5JfXVvf2CxsbddVlEgKNRrxSDZ9ooAzATXNNIdmLIGEPoeG378Y6Y07kIpF4kYPYvBC0hWswyjRhmoXjlwfukykfki0ZPdD7F6zbkhuy/gA29h1zTcGIIIfT7tQtEv2uPAscDJQRFlV24UPN4hoEoLQlBOlWo4day8lUjPKYZh3EwUxoX3ShZaBgoSgvHR83BDvGybAnUiaJzQes787UhIqNQh94zT79dS0NiL/01qJ7px5KRNxokHQyaBOwrGO8CgpHDAJVPOBAYRKZnbFtEckodrkmTchONMnz4J6ueSclJyr42LlPIsjh3bRHjpEDjpFFXSJqqiGKHpAT+gFvVqP1rP1Zr1PrHNW1rOD/pT1+Q3SGJ/y</latexit>
⌃2 0
0 0

�<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="WEVrCuaUhz4Cll71dg3QVKrvnlA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclUREXRbduKxiH9DEMplO2qGTSZi5EUrIyo2/4saFIm79Bnf+jZO2C209MHDmnHu5954gEVyD43xbC4tLyyurpbXy+sbm1ra9s9vUcaooa9BYxKodEM0El6wBHARrJ4qRKBCsFQyvCr/1wJTmsbyDUcL8iPQlDzklYKSufdDEHpfYiwgMgiC7ze8z8wMeMY1l3rUrTtUZA88Td0oqaIp61/7yejFNIyaBCqJ1x3US8DOigFPB8rKXapYQOiR91jFUEjPHz8Zn5PjIKD0cxso8CXis/u7ISKT1KApMZbGunvUK8T+vk0J44WdcJikwSSeDwlRgiHGRCe5xxSiIkSGEKm52xXRAFKFgkiubENzZk+dJ86TqnlXdm9NK7XIaRwnto0N0jFx0jmroGtVRA1H0iJ7RK3qznqwX6936mJQuWNOePfQH1ucPqXyYoA==</latexit>

V 2 Rn⇥n

<latexit sha1_base64="0BVe/UTn9vLgs8O8RviLjlpQjsk=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUveitQrsttGvJptk2NJtdk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18ZxvtHS8srq2npho7i5tb2zW9rb93ScKsoaNBaxagVEM8ElaxhuBGslipEoEKwZDG8mfvOJKc1jWTejhPkR6UseckqMlVreQ93DV/iuWyo7FWcKvEjcnJQhR61b+ur0YppGTBoqiNZt10mMnxFlOBVsXOykmiWEDkmftS2VJGLaz6b3jvGxVXo4jJUtafBU/T2RkUjrURTYzoiYgZ73JuJ/Xjs14aWfcZmkhkk6WxSmApsYT57HPa4YNWJkCaGK21sxHRBFqLERFW0I7vzLi8Q7rbjnFff+rFy9zuMowCEcwQm4cAFVuIUaNICCgGd4hTf0iF7QO/qYtS6hfOYA/gB9/gB8B470</latexit>

V TV = I

<latexit sha1_base64="DNWGMmJl3Rk/q9BVgK/1U3vUpp4=">AAACB3icbVBNS8NAEN34WetX1KMgi0XwVBIR9Vj04rGKaQtNLJvtpl26uwm7G6GE3Lz4V7x4UMSrf8Gb/8ZNm4O2Phh4vDfDzLwwYVRpx/m2FhaXlldWK2vV9Y3NrW17Z7el4lRi4uGYxbITIkUYFcTTVDPSSSRBPGSkHY6uCr/9QKSisbjT44QEHA0EjShG2kg9+8CD0KcC+hzpYRhmt/l9xqGvKScK8rxn15y6MwGcJ25JaqBEs2d/+f0Yp5wIjRlSqus6iQ4yJDXFjORVP1UkQXiEBqRrqEBmT5BN/sjhkVH6MIqlKaHhRP09kSGu1JiHprM4V816hfif1011dBFkVCSpJgJPF0UpgzqGRSiwTyXBmo0NQVhScyvEQyQR1ia6qgnBnX15nrRO6u5Z3b05rTUuyzgqYB8cgmPggnPQANegCTyAwSN4Bq/gzXqyXqx362PaumCVM3vgD6zPH/5ZmMc=</latexit>

U 2 Rm⇥m

<latexit sha1_base64="rh0iUyvkJJaoGiaVEdEBqowvnWw=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUveitQrcttGvJptk2NJtdk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18ZxvtHS8srq2npho7i5tb2zW9rbb+g4VZR5NBaxagVEM8El8ww3grUSxUgUCNYMhjcTv/nElOaxrJtRwvyI9CUPOSXGSi3voe7hK3zXLZWdijMFXiRuTsqQo9YtfXV6MU0jJg0VROu26yTGz4gynAo2LnZSzRJCh6TP2pZKEjHtZ9N7x/jYKj0cxsqWNHiq/p7ISKT1KApsZ0TMQM97E/E/r52a8NLPuExSwySdLQpTgU2MJ8/jHleMGjGyhFDF7a2YDogi1NiIijYEd/7lRdI4rbjnFff+rFy9zuMowCEcwQm4cAFVuIUaeEBBwDO8wht6RC/oHX3MWpdQPnMAf4A+fwB49I7y</latexit>

UTU = I

<latexit sha1_base64="CZU7eS47J+9PwOavMO26zR040z4="></latexit>"
U 0T
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<latexit sha1_base64="kJSj2SGqiDnXNQASkUQqVuoAQ08="></latexit>"
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<latexit sha1_base64="9H0HNdkUOeGlpTXOmzreec0uH4c="></latexit>

⌃ =
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75
<latexit sha1_base64="1+stDQnZbI/52th/78/So4AOoZA=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUU9S9OKxgrWF7lKyabYNTbIhyQpl6d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzYsWZsb7/7ZVWVtfWN8qbla3tnd296v7Bo0kzTWiLpDzVnRgbypmkLcsspx2lKRYxp+14dDv1209UG5bKBztWNBJ4IFnCCLZOCkPDBgL3GLpGfq9a8+v+DGiZBAWpQYFmr/oV9lOSCSot4diYbuArG+VYW0Y4nVTCzFCFyQgPaNdRiQU1UT67eYJOnNJHSapdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XjezyVWUM6kySyWZL0oyjmyKpgGgPtOUWD52BBPN3K2IDLHGxLqYKi6EYPHlZfJ4Vg8u6sH9ea1xU8RRhiM4hlMI4BIacAdNaAEBBc/wCm9e5r14797HvLXkFTOH8Afe5w/GF5Db</latexit>

�i > 0
<latexit sha1_base64="8dmM2b7GMlDN6j2n9G/PR4wGtiI=">AAACC3icbVC7TsMwFHXKq5RXgJHFaoXEVCUIAWMFC2N59CE1oXJcp7ViO5HtIFVRdhZ+hYUBhFj5ATb+BqftAC1HutLROffq3nuChFGlHefbKi0tr6yuldcrG5tb2zv27l5bxanEpIVjFstugBRhVJCWppqRbiIJ4gEjnSC6LPzOA5GKxuJOjxPiczQUNKQYaSP17ap3S4ccQY8K6HGkR0GQ3eT3WQQ9TTlRMMr7ds2pOxPAReLOSA3M0OzbX94gxiknQmOGlOq5TqL9DElNMSN5xUsVSRCO0JD0DBXI7PGzyS85PDTKAIaxNCU0nKi/JzLElRrzwHQW56p5rxD/83qpDs/9jIok1UTg6aIwZVDHsAgGDqgkWLOxIQhLam6FeIQkwtrEVzEhuPMvL5L2cd09rbvXJ7XGxSyOMjgAVXAEXHAGGuAKNEELYPAInsEreLOerBfr3fqYtpas2cw++APr8weRqJrD</latexit>

⌃ 2 Rk⇥k

<latexit sha1_base64="QMXeQJ3SopvB3utKwNuXfczHLrk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzQOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKflgxwkNBR5IFjOCrZOa3Xs2ELhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauOrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeVYNLqrB3Xmldp3HUYQjOIZTCOASanALdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/bVePCQ==</latexit>

⌃
<latexit sha1_base64="hVryh/JC1adEnnPYmwGfsy8wHjg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY+tXjxW6Be0a8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6yhRhLZIxCPVDbCmnEnaMsxw2o0VxSLgtBNM7jK/80SVZpFsmmlMfYFHkoWMYJNJ9cdmfVCuuFV3DrRKvJxUIEdjUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5rTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhDd+ymScGCrJYlGYcGQilD2OhkxRYvjUEkwUs7ciMsYKE2PjKdkQvOWXV0n7oupdVb2Hy0rtNo+jCCdwCufgwTXU4B4a0AICY3iGV3hzhPPivDsfi9aCk88cwx84nz91xI3c</latexit>

ATA
<latexit sha1_base64="TA3GnbloqeItsMT6ojrmdqIwsxk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY+tXjxW6Be0a8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6yhRhLZIxCPVDbCmnEnaMsxw2o0VxSLgtBNM7jK/80SVZpFsmmlMfYFHkoWMYJNJ9fpjc1CuuFV3DrRKvJxUIEdjUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5rTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhDd+ymScGCrJYlGYcGQilD2OhkxRYvjUEkwUs7ciMsYKE2PjKdkQvOWXV0n7oupdVb2Hy0rtNo+jCCdwCufgwTXU4B4a0AICY3iGV3hzhPPivDsfi9aCk88cwx84nz91lI3c</latexit>

AAT

<latexit sha1_base64="jKnNwxkibjSPrp84JX9C6TJ8EAQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9KK3KvYD2lA22027dLMJuxOhhP4DLx4U8eo/8ua/cdvmoNUHA4/3ZpiZFyRSGHTdL6ewtLyyulZcL21sbm3vlHf3miZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1ybUSsHnCccD+iAyVCwSha6f7ytleuuFV3BvKXeDmpQI56r/zZ7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPZpRNyZJU+CWNtSyGZqT8nMhoZM44C2xlRHJpFbyr+53VSDC/8TKgkRa7YfFGYSoIxmb5N+kJzhnJsCWVa2FsJG1JNGdpwSjYEb/Hlv6R5UvXOqt7daaV2lcdRhAM4hGPw4BxqcAN1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H98imY0a</latexit>

= I

<latexit sha1_base64="jKnNwxkibjSPrp84JX9C6TJ8EAQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9KK3KvYD2lA22027dLMJuxOhhP4DLx4U8eo/8ua/cdvmoNUHA4/3ZpiZFyRSGHTdL6ewtLyyulZcL21sbm3vlHf3miZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1ybUSsHnCccD+iAyVCwSha6f7ytleuuFV3BvKXeDmpQI56r/zZ7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPZpRNyZJU+CWNtSyGZqT8nMhoZM44C2xlRHJpFbyr+53VSDC/8TKgkRa7YfFGYSoIxmb5N+kJzhnJsCWVa2FsJG1JNGdpwSjYEb/Hlv6R5UvXOqt7daaV2lcdRhAM4hGPw4BxqcAN1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H98imY0a</latexit>

= I



Note:  need to show same      works for          &        … (later)

Matrix Shape - positive semi-definite shape
<latexit sha1_base64="GbmykbXcfqo+GI+IQBXkNdirOc8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCdm78FTcuFHHrL7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCQo8jPQyC9Da7Tzn0NOVEQZH17KpTcyaA88QtSBUUaPTsL68f4YQToTFDSnVdJ9Z+iqSmmJGs4iWKxAiP0IB0DRXI7PHTyR8ZPDRKH4aRNCU0nKi/J1LElRrzwHTm56pZLxf/87qJDs/9lIo40UTg6aIwYVBHMA8F9qkkWLOxIQhLam6FeIgkwtpEVzEhuLMvz5PWcc09rbk3J9X6ZRFHGeyBA3AEXHAG6uAaNEATYPAInsEreLOerBfr3fqYtpasYmYX/IH1+QPgHZi0</latexit>

A 2 Rm⇥n

<latexit sha1_base64="ExINJ0FibpjXA6ddRmUgjuNU75M="></latexit>

A =

2

4
| |
A1 · · · An

| |

3

5 =

2

64
� aT1 �

...
� aTm �

3

75

Diagonalization:
<latexit sha1_base64="88dC/u3IAXyN6FgBtQpL8Xp2QRo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahXkoiol6EqhePFewHtKFstpt2yWYTdifFEvpPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMPD8RXIPjfFuFldW19Y3iZmlre2d3z94/aOo4VZQ1aCxi1faJZoJL1gAOgrUTxUjkC9byw7up3xoxpXksH2GcMC8iA8kDTgkYqWfbXWBPkKlwUrk5xdc47Nllp+rMgJeJm5MyylHv2V/dfkzTiEmggmjdcZ0EvIwo4FSwSambapYQGpIB6xgqScS0l80un+ATo/RxECtTEvBM/T2RkUjrceSbzojAUC96U/E/r5NCcOVlXCYpMEnni4JUYIjxNAbc54pREGNDCFXc3IrpkChCwYRVMiG4iy8vk+ZZ1b2oug/n5dptHkcRHaFjVEEuukQ1dI/qqIEoGqFn9IrerMx6sd6tj3lrwcpnDtEfWJ8/QZeSwQ==</latexit>

rk(A) = k

<latexit sha1_base64="WSSu6G98ilXuyVKNFI/+/1e3qDo=">AAACJXicbZDLSgMxFIYzXut4q7p0EyxaV2VGRF24KLpxWcFpC51SMulpG5rJDElGLNO+jBtfxY0LiwiufBXTC0Vbfwh8/Occcs4fxJwp7Thf1tLyyuraembD3tza3tnN7u2XVZRICh6NeCSrAVHAmQBPM82hGksgYcChEnRvR/XKI0jFIvGgezHUQ9IWrMUo0cZqZK/9ANpMpEFItGRPA2z38QnuY9+3vbwhL58f8cz0QTRnzY1szik4Y+FFcKeQQ1OVGtmh34xoEoLQlBOlaq4T63pKpGaUw8D2EwUxoV3ShppBQUJQ9XR85QAfG6eJW5E0T2g8dn9PpCRUqhcGptPs11HztZH5X62W6NZVPWUiTjQIOvmolXCsIzyKDDeZBKp5zwChkpldMe0QSag2wdomBHf+5EUonxXci4J7f54r3kzjyKBDdIROkYsuURHdoRLyEEXP6BW9o6H1Yr1ZH9bnpHXJms4coD+yvn8ADImh7A==</latexit>2

4
| |
U 0 U 00

| |

3

5

<latexit sha1_base64="kICNkxAptn/4a+f6doEwdH4CGUY=">AAACKnicbVDLSgMxFM34rOOr6tJNsPjYtMyIqMuqG5cV+oJOLZn0tg3NZIYkI5ah3+PGX3HThVLc+iGmD4u2HggczrmH3Hv8iDOlHWdoLS2vrK6tpzbsza3tnd303n5ZhbGkUKIhD2XVJwo4E1DSTHOoRhJI4HOo+N27kV95AqlYKIq6F0E9IG3BWowSbaRG+sbzoc1E4gdES/bcx3YWn+CkdNp/LBqSxZ73o8wk2wPRnCUa6YyTc8bAi8SdkgyaotBID7xmSOMAhKacKFVznUjXEyI1oxz6thcriAjtkjbUDBUkAFVPxqf28bFRmrgVSvOExmP1dyIhgVK9wDeTZr+OmvdG4n9eLdat63rCRBRrEHTyUSvmWId41BtuMglU854hhEpmdsW0QySh2rRrmxLc+ZMXSfk8517m3IeLTP52WkcKHaIjdIZcdIXy6B4VUAlR9ILe0Dv6sF6tgTW0PiejS9Y0c4D+wPr6BnLCowI=</latexit>"
� U 0T �
� U 00T �

#

<latexit sha1_base64="h9b1SViN20YCiTdFpNjCcCuQqU0=">AAACK3icbVDLSgMxFM34rOOr6tJNsPjYtMyIqMtSNy4r9AWdWjLpbRuayQxJRixD/8eNv+JCFz5w63+YPizaeiBwOOcecu/xI86Udpx3a2FxaXllNbVmr29sbm2nd3YrKowlhTINeShrPlHAmYCyZppDLZJAAp9D1e9dDf3qHUjFQlHS/QgaAekI1maUaCM10wXb86HDROIHREt2P8B2Fh/hpHI8uC0ZksWe96NMJdsD0ZommumMk3NGwPPEnZAMmqDYTD97rZDGAQhNOVGq7jqRbiREakY5DGwvVhAR2iMdqBsqSACqkYxuHeBDo7RwO5TmCY1H6u9EQgKl+oFvJs1+XTXrDcX/vHqs25eNhIko1iDo+KN2zLEO8bA43GISqOZ9QwiVzOyKaZdIQrWp1zYluLMnz5PKac49z7k3Z5l8YVJHCu2jA3SCXHSB8ugaFVEZUfSAntArerMerRfrw/ocjy5Yk8we+gPr6xutQaMY</latexit>"
� V 0T �
� V 00T �

#<latexit sha1_base64="wh8iAlJTYnFm+VuKFoOycTajqbk=">AAACJXicbZDLSgMxFIYzXut4q7p0EyxaV2VGRF24KLpxWcFeoFNKJj1tQzOZIcmIZdqXceOruHFhEcGVr2KmLUVbfwh8/Occcs7vR5wp7Thf1tLyyuraembD3tza3tnN7u1XVBhLCmUa8lDWfKKAMwFlzTSHWiSBBD6Hqt+7TevVR5CKheJB9yNoBKQjWJtRoo3VzF57PnSYSPyAaMmehtge4BM8wJ5nV/KGKvl8yjPTA9GaNTezOafgjIUXwZ1CDk1VamZHXiukcQBCU06UqrtOpBsJkZpRDkPbixVEhPZIB+oGBQlANZLxlUN8bJwWbofSPKHx2P09kZBAqX7gm06zX1fN11Lzv1o91u2rRsJEFGsQdPJRO+ZYhziNDLeYBKp53wChkpldMe0SSag2wdomBHf+5EWonBXci4J7f54r3kzjyKBDdIROkYsuURHdoRIqI4qe0St6RyPrxXqzPqzPSeuSNZ05QH9kff8AD86h7g==</latexit>2

4
| |
V 0 V 00

| |

3

5

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k
<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k
<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="WEVrCuaUhz4Cll71dg3QVKrvnlA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclUREXRbduKxiH9DEMplO2qGTSZi5EUrIyo2/4saFIm79Bnf+jZO2C209MHDmnHu5954gEVyD43xbC4tLyyurpbXy+sbm1ra9s9vUcaooa9BYxKodEM0El6wBHARrJ4qRKBCsFQyvCr/1wJTmsbyDUcL8iPQlDzklYKSufdDEHpfYiwgMgiC7ze8z8wMeMY1l3rUrTtUZA88Td0oqaIp61/7yejFNIyaBCqJ1x3US8DOigFPB8rKXapYQOiR91jFUEjPHz8Zn5PjIKD0cxso8CXis/u7ISKT1KApMZbGunvUK8T+vk0J44WdcJikwSSeDwlRgiHGRCe5xxSiIkSGEKm52xXRAFKFgkiubENzZk+dJ86TqnlXdm9NK7XIaRwnto0N0jFx0jmroGtVRA1H0iJ7RK3qznqwX6936mJQuWNOePfQH1ucPqXyYoA==</latexit>

V 2 Rn⇥n

<latexit sha1_base64="0BVe/UTn9vLgs8O8RviLjlpQjsk=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUveitQrsttGvJptk2NJtdk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18ZxvtHS8srq2npho7i5tb2zW9rb93ScKsoaNBaxagVEM8ElaxhuBGslipEoEKwZDG8mfvOJKc1jWTejhPkR6UseckqMlVreQ93DV/iuWyo7FWcKvEjcnJQhR61b+ur0YppGTBoqiNZt10mMnxFlOBVsXOykmiWEDkmftS2VJGLaz6b3jvGxVXo4jJUtafBU/T2RkUjrURTYzoiYgZ73JuJ/Xjs14aWfcZmkhkk6WxSmApsYT57HPa4YNWJkCaGK21sxHRBFqLERFW0I7vzLi8Q7rbjnFff+rFy9zuMowCEcwQm4cAFVuIUaNICCgGd4hTf0iF7QO/qYtS6hfOYA/gB9/gB8B470</latexit>

V TV = I

<latexit sha1_base64="DNWGMmJl3Rk/q9BVgK/1U3vUpp4=">AAACB3icbVBNS8NAEN34WetX1KMgi0XwVBIR9Vj04rGKaQtNLJvtpl26uwm7G6GE3Lz4V7x4UMSrf8Gb/8ZNm4O2Phh4vDfDzLwwYVRpx/m2FhaXlldWK2vV9Y3NrW17Z7el4lRi4uGYxbITIkUYFcTTVDPSSSRBPGSkHY6uCr/9QKSisbjT44QEHA0EjShG2kg9+8CD0KcC+hzpYRhmt/l9xqGvKScK8rxn15y6MwGcJ25JaqBEs2d/+f0Yp5wIjRlSqus6iQ4yJDXFjORVP1UkQXiEBqRrqEBmT5BN/sjhkVH6MIqlKaHhRP09kSGu1JiHprM4V816hfif1011dBFkVCSpJgJPF0UpgzqGRSiwTyXBmo0NQVhScyvEQyQR1ia6qgnBnX15nrRO6u5Z3b05rTUuyzgqYB8cgmPggnPQANegCTyAwSN4Bq/gzXqyXqx362PaumCVM3vgD6zPH/5ZmMc=</latexit>

U 2 Rm⇥m

<latexit sha1_base64="rh0iUyvkJJaoGiaVEdEBqowvnWw=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUveitQrcttGvJptk2NJtdk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18ZxvtHS8srq2npho7i5tb2zW9rbb+g4VZR5NBaxagVEM8El8ww3grUSxUgUCNYMhjcTv/nElOaxrJtRwvyI9CUPOSXGSi3voe7hK3zXLZWdijMFXiRuTsqQo9YtfXV6MU0jJg0VROu26yTGz4gynAo2LnZSzRJCh6TP2pZKEjHtZ9N7x/jYKj0cxsqWNHiq/p7ISKT1KApsZ0TMQM97E/E/r52a8NLPuExSwySdLQpTgU2MJ8/jHleMGjGyhFDF7a2YDogi1NiIijYEd/7lRdI4rbjnFff+rFy9zuMowCEcwQm4cAFVuIUaeEBBwDO8wht6RC/oHX3MWpdQPnMAf4A+fwB49I7y</latexit>

UTU = I

<latexit sha1_base64="CZU7eS47J+9PwOavMO26zR040z4="></latexit>"
U 0T

U 00T

#2

4
| |
U 0 U 00

| |

3

5 =

"
U 0TU 0 U 0TU 00

U 00TU 0 U 00TU 00

#
=


I 0
0 I

�

<latexit sha1_base64="kJSj2SGqiDnXNQASkUQqVuoAQ08="></latexit>"
V 0T

V 00T

#2

4
| |
V 0 V 00

| |

3

5 =

"
V 0TV 0 V 0TV 00

V 00TV 0 V 00TV 00

#
=


I 0
0 I

�

<latexit sha1_base64="9H0HNdkUOeGlpTXOmzreec0uH4c="></latexit>

⌃ =

2

64
�1 · · · 0
...

...
0 · · · �k

3

75
<latexit sha1_base64="1+stDQnZbI/52th/78/So4AOoZA=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUU9S9OKxgrWF7lKyabYNTbIhyQpl6d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzYsWZsb7/7ZVWVtfWN8qbla3tnd296v7Bo0kzTWiLpDzVnRgbypmkLcsspx2lKRYxp+14dDv1209UG5bKBztWNBJ4IFnCCLZOCkPDBgL3GLpGfq9a8+v+DGiZBAWpQYFmr/oV9lOSCSot4diYbuArG+VYW0Y4nVTCzFCFyQgPaNdRiQU1UT67eYJOnNJHSapdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XjezyVWUM6kySyWZL0oyjmyKpgGgPtOUWD52BBPN3K2IDLHGxLqYKi6EYPHlZfJ4Vg8u6sH9ea1xU8RRhiM4hlMI4BIacAdNaAEBBc/wCm9e5r14797HvLXkFTOH8Afe5w/GF5Db</latexit>

�i > 0
<latexit sha1_base64="8dmM2b7GMlDN6j2n9G/PR4wGtiI=">AAACC3icbVC7TsMwFHXKq5RXgJHFaoXEVCUIAWMFC2N59CE1oXJcp7ViO5HtIFVRdhZ+hYUBhFj5ATb+BqftAC1HutLROffq3nuChFGlHefbKi0tr6yuldcrG5tb2zv27l5bxanEpIVjFstugBRhVJCWppqRbiIJ4gEjnSC6LPzOA5GKxuJOjxPiczQUNKQYaSP17ap3S4ccQY8K6HGkR0GQ3eT3WQQ9TTlRMMr7ds2pOxPAReLOSA3M0OzbX94gxiknQmOGlOq5TqL9DElNMSN5xUsVSRCO0JD0DBXI7PGzyS85PDTKAIaxNCU0nKi/JzLElRrzwHQW56p5rxD/83qpDs/9jIok1UTg6aIwZVDHsAgGDqgkWLOxIQhLam6FeIQkwtrEVzEhuPMvL5L2cd09rbvXJ7XGxSyOMjgAVXAEXHAGGuAKNEELYPAInsEreLOerBfr3fqYtpas2cw++APr8weRqJrD</latexit>

⌃ 2 Rk⇥k

<latexit sha1_base64="QMXeQJ3SopvB3utKwNuXfczHLrk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzQOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKflgxwkNBR5IFjOCrZOa3Xs2ELhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauOrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeVYNLqrB3Xmldp3HUYQjOIZTCOASanALdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/bVePCQ==</latexit>

⌃
<latexit sha1_base64="hVryh/JC1adEnnPYmwGfsy8wHjg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY+tXjxW6Be0a8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6yhRhLZIxCPVDbCmnEnaMsxw2o0VxSLgtBNM7jK/80SVZpFsmmlMfYFHkoWMYJNJ9cdmfVCuuFV3DrRKvJxUIEdjUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5rTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhDd+ymScGCrJYlGYcGQilD2OhkxRYvjUEkwUs7ciMsYKE2PjKdkQvOWXV0n7oupdVb2Hy0rtNo+jCCdwCufgwTXU4B4a0AICY3iGV3hzhPPivDsfi9aCk88cwx84nz91xI3c</latexit>

ATA
<latexit sha1_base64="TA3GnbloqeItsMT6ojrmdqIwsxk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY+tXjxW6Be0a8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6yhRhLZIxCPVDbCmnEnaMsxw2o0VxSLgtBNM7jK/80SVZpFsmmlMfYFHkoWMYJNJ9fpjc1CuuFV3DrRKvJxUIEdjUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5rTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhDd+ymScGCrJYlGYcGQilD2OhkxRYvjUEkwUs7ciMsYKE2PjKdkQvOWXV0n7oupdVb2Hy0rtNo+jCCdwCufgwTXU4B4a0AICY3iGV3hzhPPivDsfi9aCk88cwx84nz91lI3c</latexit>

AAT

<latexit sha1_base64="jKnNwxkibjSPrp84JX9C6TJ8EAQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9KK3KvYD2lA22027dLMJuxOhhP4DLx4U8eo/8ua/cdvmoNUHA4/3ZpiZFyRSGHTdL6ewtLyyulZcL21sbm3vlHf3miZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1ybUSsHnCccD+iAyVCwSha6f7ytleuuFV3BvKXeDmpQI56r/zZ7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPZpRNyZJU+CWNtSyGZqT8nMhoZM44C2xlRHJpFbyr+53VSDC/8TKgkRa7YfFGYSoIxmb5N+kJzhnJsCWVa2FsJG1JNGdpwSjYEb/Hlv6R5UvXOqt7daaV2lcdRhAM4hGPw4BxqcAN1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H98imY0a</latexit>

= I

<latexit sha1_base64="jKnNwxkibjSPrp84JX9C6TJ8EAQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9KK3KvYD2lA22027dLMJuxOhhP4DLx4U8eo/8ua/cdvmoNUHA4/3ZpiZFyRSGHTdL6ewtLyyulZcL21sbm3vlHf3miZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1ybUSsHnCccD+iAyVCwSha6f7ytleuuFV3BvKXeDmpQI56r/zZ7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPZpRNyZJU+CWNtSyGZqT8nMhoZM44C2xlRHJpFbyr+53VSDC/8TKgkRa7YfFGYSoIxmb5N+kJzhnJsCWVa2FsJG1JNGdpwSjYEb/Hlv6R5UvXOqt7daaV2lcdRhAM4hGPw4BxqcAN1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H98imY0a</latexit>

= I

Matrix shapes

… columns 

… rows

<latexit sha1_base64="wDlUZZh18KTN92rXdr2J4YtFSMM=">AAACGnicbVC7TsMwFHV4lvIqMLJYVEiwVAlCwMhjYSyoL6lJK8d1wMJxIvsGqbLyHSz8CgsDCLEhFv4Gp+0AhSNZOj7nXt17T5gKrsF1v5yZ2bn5hcXSUnl5ZXVtvbKx2dJJpihr0kQkqhMSzQSXrAkcBOukipE4FKwd3l0UfvueKc0T2YBhyoKY3EgecUrASv2Kt3fWa5zt94wPkSLUeLk5yHPsc4n9mMBtGJrrvGfsD3jMNJZ5v1J1a+4I+C/xJqSKJqj3Kx/+IKFZzCRQQbTuem4KgSEKOBUsL/uZZimhd+SGdS2VxM4JzOi0HO9aZYCjRNknAY/Unx2GxFoP49BWFuvqaa8Q//O6GUQngeEyzYBJOh4UZQJDgouc8IArRkEMLSFUcbsrprfERgQ2zbINwZs++S9pHdS8o5p3dVg9PZ/EUULbaAftIQ8do1N0ieqoiSh6QE/oBb06j86z8+a8j0tnnEnPFvoF5/MbqBagrA==</latexit>

(ATA)
1
2 2 Rn⇥n

<latexit sha1_base64="KCFxh8MPetXzqzRedXHbMgHHwL0=">AAACGnicbVBNSwMxEM36bf2qevQSLIJeyq6Iemz14lHFfkC3Ldk02waT7JLMCiXs7/DiX/HiQRFv4sV/Y1p70OqDgcd7M8zMi1LBDfj+pzczOze/sLi0XFhZXVvfKG5u1U2SacpqNBGJbkbEMMEVqwEHwZqpZkRGgjWi2/OR37hj2vBE3cAwZW1J+orHnBJwUrcY7FernZuDjg0h1oTaILeHeY5DrnAoCQyiyF7nHStxCFwyg2XeLZb8sj8G/kuCCSmhCS67xfewl9BMMgVUEGNagZ9C2xINnAqWF8LMsJTQW9JnLUcVcXvadvxajvec0sNxol0pwGP154Ql0pihjFzn6Fwz7Y3E/7xWBvFp23KVZsAU/V4UZwJDgkc54R7XjIIYOkKo5u5WTAfERQQuzYILIZh++S+pH5aD43JwdVSqnE3iWEI7aBftowCdoAq6QJeohii6R4/oGb14D96T9+q9fbfOeJOZbfQL3scXpNOgqg==</latexit>

(AAT )
1
2 2 Rm⇥m

<latexit sha1_base64="JbLTKYoAwcptaUJJn6vA75zFztE=">AAACG3icbVBNS8NAEN34WeNX1aOXxaJ4KkkR9Vj04rGi/YAmlM1m2i7dbMLuRiyh/8OLf8WLB0U8CR78N27TItr6YODx3gwz84KEM6Ud58taWFxaXlktrNnrG5tb28Wd3YaKU0mhTmMey1ZAFHAmoK6Z5tBKJJAo4NAMBpdjv3kHUrFY3OphAn5EeoJ1GSXaSJ1ixQugx0QWRERLdj+yvRvWiwg+wg72PNvJie2BCH9aOsWSU3Zy4HniTkkJTVHrFD+8MKZpBEJTTpRqu06i/YxIzSgHszJVkBA6ID1oGypIBMrP8t9G+NAoIe7G0pTQOFd/T2QkUmoYBabT3NdXs95Y/M9rp7p77mdMJKkGQSeLuinHOsbjoHDIJFDNh4YQKpm5FdM+kYRqE6dtQnBnX54njUrZPS271yel6sU0jgLaRwfoGLnoDFXRFaqhOqLoAT2hF/RqPVrP1pv1PmldsKYze+gPrM9vhOOfNg==</latexit>
⌃ 0
0 0

�

<latexit sha1_base64="JbLTKYoAwcptaUJJn6vA75zFztE=">AAACG3icbVBNS8NAEN34WeNX1aOXxaJ4KkkR9Vj04rGi/YAmlM1m2i7dbMLuRiyh/8OLf8WLB0U8CR78N27TItr6YODx3gwz84KEM6Ud58taWFxaXlktrNnrG5tb28Wd3YaKU0mhTmMey1ZAFHAmoK6Z5tBKJJAo4NAMBpdjv3kHUrFY3OphAn5EeoJ1GSXaSJ1ixQugx0QWRERLdj+yvRvWiwg+wg72PNvJie2BCH9aOsWSU3Zy4HniTkkJTVHrFD+8MKZpBEJTTpRqu06i/YxIzSgHszJVkBA6ID1oGypIBMrP8t9G+NAoIe7G0pTQOFd/T2QkUmoYBabT3NdXs95Y/M9rp7p77mdMJKkGQSeLuinHOsbjoHDIJFDNh4YQKpm5FdM+kYRqE6dtQnBnX54njUrZPS271yel6sU0jgLaRwfoGLnoDFXRFaqhOqLoAT2hF/RqPVrP1pv1PmldsKYze+gPrM9vhOOfNg==</latexit>
⌃ 0
0 0

�
<latexit sha1_base64="kCEx7Am2/NouOHi3dLMOE+tj+po="></latexit>

(AAT )
1
2 = U


⌃ 0
0 0

�
UT =

<latexit sha1_base64="SULBnpzIKAuy3IMjF9t45Cwy64g="></latexit>

(ATA)
1
2 = V


⌃ 0
0 0

�
V T =

relative shape of… positive semi-definite

<latexit sha1_base64="5JFXzfsuIldUTrwEi3lMhZDZQEU=">AAACF3icbVDJSgNBEO1xjXGLevTSGISoEGYGUS9C0IvHCGaBbPR0epImPYvdNUIymb/w4q948aCIV735N3aWgyY+KHi8V0VVPScUXIFpfhsLi0vLK6uptfT6xubWdmZnt6yCSFJWooEIZNUhignusxJwEKwaSkY8R7CK07se+ZUHJhUP/Dvoh6zhkY7PXU4JaKmVyQ8HQ3yJc4Pm8eCoGdfBlYTGVhLbSaL1urqXEJOmjU+w07STViZr5s0x8DyxpiSLpii2Ml/1dkAjj/lABVGqZpkhNGIigVPBknQ9UiwktEc6rKapTzymGvH4rwQfaqWN3UDq8gGP1d8TMfGU6nuO7vQIdNWsNxL/82oRuBeNmPthBMynk0VuJDAEeBQSbnPJKIi+JoRKrm/FtEt0MqCjTOsQrNmX50nZzltneev2NFu4msaRQvvoAOWQhc5RAd2gIiohih7RM3pFb8aT8WK8Gx+T1gVjOrOH/sD4/AFxoJ43</latexit>

|z| = (z⇤z)
1
2 =

p
a2 + b2

complex number 
“shape”, ie. Magnitude

<latexit sha1_base64="1iJmZ1kB7V78b8ET8+3/uox9wvg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDbbSbt2s4m7G6GE/gcvHhTx6v/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/VbT6g0j+W9GSfoR3QgecgZNVZqdgf4SNxeueJW3RnIMvFyUoEc9V75q9uPWRqhNExQrTuemxg/o8pwJnBS6qYaE8pGdIAdSyWNUPvZ7NoJObFKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa88jMuk9SgZPNFYSqIicn0ddLnCpkRY0soU9zeStiQKsqMDahkQ/AWX14mzbOqd1H17s4rtes8jiIcwTGcggeXUINbqEMDGDzAM7zCmxM7L8678zFvLTj5zCH8gfP5A9XDjqU=</latexit>� 0

<latexit sha1_base64="QAuZdmEJn9eMyNIbmsZwokB/Iqo=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqdZr1M56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLrqY0Q==</latexit>

(ATA)
1
2 ⌫ 0

<latexit sha1_base64="3odtsL1p6C7V6prNE4fKqCYi4tg=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqVbrNc56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLoqY0Q==</latexit>

(AAT )
1
2 ⌫ 0

Complex Number Analogy:
<latexit sha1_base64="vD726MAqi+tEOk06uqriF7KwFgk=">AAACAXicbVDLSgMxFL1TX7W+Rt0IboJFEIQyI6JuhKIblxXsA9paMmmmDc1khiQjtNO68VfcuFDErX/hzr8xbWehrQcunJxzL7n3eBFnSjvOt5VZWFxaXsmu5tbWNza37O2digpjSWiZhDyUNQ8rypmgZc00p7VIUhx4nFa93vXYrz5QqVgo7nQ/os0AdwTzGcHaSC17b4Au0XAwRPQ+YY2oy0bmjY891rLzTsGZAM0TNyV5SFFq2V+NdkjigApNOFaq7jqRbiZYakY4HeUasaIRJj3coXVDBQ6oaiaTC0bo0Cht5IfSlNBoov6eSHCgVD/wTGeAdVfNemPxP68ea/+imTARxZoKMv3IjznSIRrHgdpMUqJ53xBMJDO7ItLFEhNtQsuZENzZk+dJ5aTgnhXc29N88SqNIwv7cABH4MI5FOEGSlAGAo/wDK/wZj1ZL9a79TFtzVjpzC78gfX5A6prlb8=</latexit>

z = |z|ei� = a+ bi



Note:  need to show same      works for          &        … (later)

Matrix Shape - orientation
<latexit sha1_base64="GbmykbXcfqo+GI+IQBXkNdirOc8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCdm78FTcuFHHrL7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCQo8jPQyC9Da7Tzn0NOVEQZH17KpTcyaA88QtSBUUaPTsL68f4YQToTFDSnVdJ9Z+iqSmmJGs4iWKxAiP0IB0DRXI7PHTyR8ZPDRKH4aRNCU0nKi/J1LElRrzwHTm56pZLxf/87qJDs/9lIo40UTg6aIwYVBHMA8F9qkkWLOxIQhLam6FeIgkwtpEVzEhuLMvz5PWcc09rbk3J9X6ZRFHGeyBA3AEXHAG6uAaNEATYPAInsEreLOerBfr3fqYtpasYmYX/IH1+QPgHZi0</latexit>

A 2 Rm⇥n

<latexit sha1_base64="ExINJ0FibpjXA6ddRmUgjuNU75M="></latexit>

A =

2

4
| |
A1 · · · An

| |

3

5 =

2

64
� aT1 �

...
� aTm �

3

75

<latexit sha1_base64="WEVrCuaUhz4Cll71dg3QVKrvnlA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclUREXRbduKxiH9DEMplO2qGTSZi5EUrIyo2/4saFIm79Bnf+jZO2C209MHDmnHu5954gEVyD43xbC4tLyyurpbXy+sbm1ra9s9vUcaooa9BYxKodEM0El6wBHARrJ4qRKBCsFQyvCr/1wJTmsbyDUcL8iPQlDzklYKSufdDEHpfYiwgMgiC7ze8z8wMeMY1l3rUrTtUZA88Td0oqaIp61/7yejFNIyaBCqJ1x3US8DOigFPB8rKXapYQOiR91jFUEjPHz8Zn5PjIKD0cxso8CXis/u7ISKT1KApMZbGunvUK8T+vk0J44WdcJikwSSeDwlRgiHGRCe5xxSiIkSGEKm52xXRAFKFgkiubENzZk+dJ86TqnlXdm9NK7XIaRwnto0N0jFx0jmroGtVRA1H0iJ7RK3qznqwX6936mJQuWNOePfQH1ucPqXyYoA==</latexit>

V 2 Rn⇥n

<latexit sha1_base64="0BVe/UTn9vLgs8O8RviLjlpQjsk=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUveitQrsttGvJptk2NJtdk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18ZxvtHS8srq2npho7i5tb2zW9rb93ScKsoaNBaxagVEM8ElaxhuBGslipEoEKwZDG8mfvOJKc1jWTejhPkR6UseckqMlVreQ93DV/iuWyo7FWcKvEjcnJQhR61b+ur0YppGTBoqiNZt10mMnxFlOBVsXOykmiWEDkmftS2VJGLaz6b3jvGxVXo4jJUtafBU/T2RkUjrURTYzoiYgZ73JuJ/Xjs14aWfcZmkhkk6WxSmApsYT57HPa4YNWJkCaGK21sxHRBFqLERFW0I7vzLi8Q7rbjnFff+rFy9zuMowCEcwQm4cAFVuIUaNICCgGd4hTf0iF7QO/qYtS6hfOYA/gB9/gB8B470</latexit>

V TV = I

<latexit sha1_base64="DNWGMmJl3Rk/q9BVgK/1U3vUpp4=">AAACB3icbVBNS8NAEN34WetX1KMgi0XwVBIR9Vj04rGKaQtNLJvtpl26uwm7G6GE3Lz4V7x4UMSrf8Gb/8ZNm4O2Phh4vDfDzLwwYVRpx/m2FhaXlldWK2vV9Y3NrW17Z7el4lRi4uGYxbITIkUYFcTTVDPSSSRBPGSkHY6uCr/9QKSisbjT44QEHA0EjShG2kg9+8CD0KcC+hzpYRhmt/l9xqGvKScK8rxn15y6MwGcJ25JaqBEs2d/+f0Yp5wIjRlSqus6iQ4yJDXFjORVP1UkQXiEBqRrqEBmT5BN/sjhkVH6MIqlKaHhRP09kSGu1JiHprM4V816hfif1011dBFkVCSpJgJPF0UpgzqGRSiwTyXBmo0NQVhScyvEQyQR1ia6qgnBnX15nrRO6u5Z3b05rTUuyzgqYB8cgmPggnPQANegCTyAwSN4Bq/gzXqyXqx362PaumCVM3vgD6zPH/5ZmMc=</latexit>

U 2 Rm⇥m

<latexit sha1_base64="rh0iUyvkJJaoGiaVEdEBqowvnWw=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUveitQrcttGvJptk2NJtdk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18ZxvtHS8srq2npho7i5tb2zW9rbb+g4VZR5NBaxagVEM8El8ww3grUSxUgUCNYMhjcTv/nElOaxrJtRwvyI9CUPOSXGSi3voe7hK3zXLZWdijMFXiRuTsqQo9YtfXV6MU0jJg0VROu26yTGz4gynAo2LnZSzRJCh6TP2pZKEjHtZ9N7x/jYKj0cxsqWNHiq/p7ISKT1KApsZ0TMQM97E/E/r52a8NLPuExSwySdLQpTgU2MJ8/jHleMGjGyhFDF7a2YDogi1NiIijYEd/7lRdI4rbjnFff+rFy9zuMowCEcwQm4cAFVuIUaeEBBwDO8wht6RC/oHX3MWpdQPnMAf4A+fwB49I7y</latexit>

UTU = I

<latexit sha1_base64="CZU7eS47J+9PwOavMO26zR040z4="></latexit>"
U 0T

U 00T

#2

4
| |
U 0 U 00

| |

3

5 =

"
U 0TU 0 U 0TU 00

U 00TU 0 U 00TU 00

#
=


I 0
0 I

�

<latexit sha1_base64="kJSj2SGqiDnXNQASkUQqVuoAQ08="></latexit>"
V 0T

V 00T

#2

4
| |
V 0 V 00

| |

3

5 =

"
V 0TV 0 V 0TV 00

V 00TV 0 V 00TV 00

#
=


I 0
0 I

�

<latexit sha1_base64="9H0HNdkUOeGlpTXOmzreec0uH4c="></latexit>

⌃ =

2

64
�1 · · · 0
...

...
0 · · · �k

3

75
<latexit sha1_base64="1+stDQnZbI/52th/78/So4AOoZA=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUU9S9OKxgrWF7lKyabYNTbIhyQpl6d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzYsWZsb7/7ZVWVtfWN8qbla3tnd296v7Bo0kzTWiLpDzVnRgbypmkLcsspx2lKRYxp+14dDv1209UG5bKBztWNBJ4IFnCCLZOCkPDBgL3GLpGfq9a8+v+DGiZBAWpQYFmr/oV9lOSCSot4diYbuArG+VYW0Y4nVTCzFCFyQgPaNdRiQU1UT67eYJOnNJHSapdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XjezyVWUM6kySyWZL0oyjmyKpgGgPtOUWD52BBPN3K2IDLHGxLqYKi6EYPHlZfJ4Vg8u6sH9ea1xU8RRhiM4hlMI4BIacAdNaAEBBc/wCm9e5r14797HvLXkFTOH8Afe5w/GF5Db</latexit>

�i > 0
<latexit sha1_base64="8dmM2b7GMlDN6j2n9G/PR4wGtiI=">AAACC3icbVC7TsMwFHXKq5RXgJHFaoXEVCUIAWMFC2N59CE1oXJcp7ViO5HtIFVRdhZ+hYUBhFj5ATb+BqftAC1HutLROffq3nuChFGlHefbKi0tr6yuldcrG5tb2zv27l5bxanEpIVjFstugBRhVJCWppqRbiIJ4gEjnSC6LPzOA5GKxuJOjxPiczQUNKQYaSP17ap3S4ccQY8K6HGkR0GQ3eT3WQQ9TTlRMMr7ds2pOxPAReLOSA3M0OzbX94gxiknQmOGlOq5TqL9DElNMSN5xUsVSRCO0JD0DBXI7PGzyS85PDTKAIaxNCU0nKi/JzLElRrzwHQW56p5rxD/83qpDs/9jIok1UTg6aIwZVDHsAgGDqgkWLOxIQhLam6FeIQkwtrEVzEhuPMvL5L2cd09rbvXJ7XGxSyOMjgAVXAEXHAGGuAKNEELYPAInsEreLOerBfr3fqYtpas2cw++APr8weRqJrD</latexit>

⌃ 2 Rk⇥k

<latexit sha1_base64="QMXeQJ3SopvB3utKwNuXfczHLrk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzQOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKflgxwkNBR5IFjOCrZOa3Xs2ELhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauOrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeVYNLqrB3Xmldp3HUYQjOIZTCOASanALdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/bVePCQ==</latexit>

⌃
<latexit sha1_base64="hVryh/JC1adEnnPYmwGfsy8wHjg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY+tXjxW6Be0a8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6yhRhLZIxCPVDbCmnEnaMsxw2o0VxSLgtBNM7jK/80SVZpFsmmlMfYFHkoWMYJNJ9cdmfVCuuFV3DrRKvJxUIEdjUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5rTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhDd+ymScGCrJYlGYcGQilD2OhkxRYvjUEkwUs7ciMsYKE2PjKdkQvOWXV0n7oupdVb2Hy0rtNo+jCCdwCufgwTXU4B4a0AICY3iGV3hzhPPivDsfi9aCk88cwx84nz91xI3c</latexit>

ATA
<latexit sha1_base64="TA3GnbloqeItsMT6ojrmdqIwsxk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY+tXjxW6Be0a8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6yhRhLZIxCPVDbCmnEnaMsxw2o0VxSLgtBNM7jK/80SVZpFsmmlMfYFHkoWMYJNJ9fpjc1CuuFV3DrRKvJxUIEdjUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5rTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhDd+ymScGCrJYlGYcGQilD2OhkxRYvjUEkwUs7ciMsYKE2PjKdkQvOWXV0n7oupdVb2Hy0rtNo+jCCdwCufgwTXU4B4a0AICY3iGV3hzhPPivDsfi9aCk88cwx84nz91lI3c</latexit>

AAT

<latexit sha1_base64="jKnNwxkibjSPrp84JX9C6TJ8EAQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9KK3KvYD2lA22027dLMJuxOhhP4DLx4U8eo/8ua/cdvmoNUHA4/3ZpiZFyRSGHTdL6ewtLyyulZcL21sbm3vlHf3miZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1ybUSsHnCccD+iAyVCwSha6f7ytleuuFV3BvKXeDmpQI56r/zZ7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPZpRNyZJU+CWNtSyGZqT8nMhoZM44C2xlRHJpFbyr+53VSDC/8TKgkRa7YfFGYSoIxmb5N+kJzhnJsCWVa2FsJG1JNGdpwSjYEb/Hlv6R5UvXOqt7daaV2lcdRhAM4hGPw4BxqcAN1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H98imY0a</latexit>

= I

<latexit sha1_base64="jKnNwxkibjSPrp84JX9C6TJ8EAQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9KK3KvYD2lA22027dLMJuxOhhP4DLx4U8eo/8ua/cdvmoNUHA4/3ZpiZFyRSGHTdL6ewtLyyulZcL21sbm3vlHf3miZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1ybUSsHnCccD+iAyVCwSha6f7ytleuuFV3BvKXeDmpQI56r/zZ7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPZpRNyZJU+CWNtSyGZqT8nMhoZM44C2xlRHJpFbyr+53VSDC/8TKgkRa7YfFGYSoIxmb5N+kJzhnJsCWVa2FsJG1JNGdpwSjYEb/Hlv6R5UvXOqt7daaV2lcdRhAM4hGPw4BxqcAN1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H98imY0a</latexit>

= I

Complex Number Analogy:
<latexit sha1_base64="vD726MAqi+tEOk06uqriF7KwFgk=">AAACAXicbVDLSgMxFL1TX7W+Rt0IboJFEIQyI6JuhKIblxXsA9paMmmmDc1khiQjtNO68VfcuFDErX/hzr8xbWehrQcunJxzL7n3eBFnSjvOt5VZWFxaXsmu5tbWNza37O2digpjSWiZhDyUNQ8rypmgZc00p7VIUhx4nFa93vXYrz5QqVgo7nQ/os0AdwTzGcHaSC17b4Au0XAwRPQ+YY2oy0bmjY891rLzTsGZAM0TNyV5SFFq2V+NdkjigApNOFaq7jqRbiZYakY4HeUasaIRJj3coXVDBQ6oaiaTC0bo0Cht5IfSlNBoov6eSHCgVD/wTGeAdVfNemPxP68ea/+imTARxZoKMv3IjznSIRrHgdpMUqJ53xBMJDO7ItLFEhNtQsuZENzZk+dJ5aTgnhXc29N88SqNIwv7cABH4MI5FOEGSlAGAo/wDK/wZj1ZL9a79TFtzVjpzC78gfX5A6prlb8=</latexit>

z = |z|ei� = a+ bi

complex number 
orientation, ie. phase

<latexit sha1_base64="HNQLfr7NK/bs9bTfY3tM/SA6NsQ=">AAACHXicbVA9SwNBEN3zM8avqKXNYhBiYbiToJaJNpZREg3kkrC32dPFvb1jd04Iy/0RG/+KjYUiFjbiv3HzUWjig4HHezPMzAsSwTW47rczN7+wuLScW8mvrq1vbBa2tq91nCrKmjQWsWoFRDPBJWsCB8FaiWIkCgS7Ce7Ph/7NA1Oax7IBg4R1InIrecgpASv1CpVSrdZtHHTNoQ+hItR4mTnKMlzDPpfYjwjcBYG5yromwj7wiGkss16h6JbdEfAs8SakiCao9wqffj+macQkUEG0bntuAh1DFHAqWJb3U80SQu/JLWtbKond0zGj7zK8b5U+DmNlSwIeqb8nDIm0HkSB7Ryeq6e9ofif104hPO0YLpMUmKTjRWEqMMR4GBXuc8UoiIElhCpub8X0jtiQwAaatyF40y/Pkuujsndc9i4rxerZJI4c2kV7qIQ8dIKq6ALVURNR9Iie0St6c56cF+fd+Ri3zjmTmR30B87XDxG6oVc=</latexit>

(AAT )�
1
2A 2 Rm⇥n

<latexit sha1_base64="X7CZHeB3k3rb5ooq3F5cqP0M+fI=">AAACHHicbVDLSgNBEJz1GeNr1aOXwSDowbCroh6NXjxGSVTIJmF2MpsMmZ1dZnqFMOyHePFXvHhQxIsHwb9x8jj4Kmgoqrrp7gpTwTV43qczNT0zOzdfWCguLi2vrLpr69c6yRRldZqIRN2GRDPBJasDB8FuU8VIHAp2E/bPh/7NHVOaJ7IGg5Q1Y9KVPOKUgJXa7kFlp9KqVXZbZi+ASBFq/Nzs5zkOuMRBTKAXhuYqb5kYB8BjprHM227JK3sj4L/En5ASmqDadt+DTkKzmEmggmjd8L0UmoYo4FSwvBhkmqWE9kmXNSyVxO5pmtFzOd62SgdHibIlAY/U7xOGxFoP4tB2Ds/Vv72h+J/XyCA6aRou0wyYpONFUSYwJHiYFO5wxSiIgSWEKm5vxbRHbERg8yzaEPzfL/8l1/tl/6jsXx6WTs8mcRTQJtpCO8hHx+gUXaAqqiOK7tEjekYvzoPz5Lw6b+PWKWcys4F+wPn4Aq5coS0=</latexit>

A(ATA)�
1
2 2 Rm⇥n

Matrix shapes orientation of…

<latexit sha1_base64="jSjX8PqXtDEMqCFpyP2zwdSpuo8=">AAACMnicbVDLSgMxFM34rPU16tJNsAjtwjJTRN0Ibd3YXYW+oDMtmTTThmYeJBmhDPNNbvwSwYUuFHHrR5hOu9C2BwKHc87l5h4nZFRIw3jT1tY3Nre2MzvZ3b39g0P96Lglgohj0sQBC3jHQYIw6pOmpJKRTsgJ8hxG2s74buq3HwkXNPAbchIS20NDn7oUI6mkvl6zqnSYz1d6jUqhF19Y0uUIx2YSl5JEiXBqF9JMZXUoDcBbWOvrOaNopIDLxJyTHJij3tdfrEGAI4/4EjMkRNc0QmnHiEuKGUmyViRIiPAYDUlXUR95RNhxenICz5UygG7A1fMlTNW/EzHyhJh4jkp6SI7EojcVV3ndSLo3dkz9MJLEx7NFbsSgDOC0PzignGDJJoogzKn6K8QjpPqQquWsKsFcPHmZtEpF86poPlzmytV5HRlwCs5AHpjgGpTBPaiDJsDgCbyCD/CpPWvv2pf2PYuuafOZE/AP2s8v77injQ==</latexit>⇣
(ATA)�

1
2AT

⌘⇣
A(ATA)�

1
2

⌘
= I

<latexit sha1_base64="uqgVo+bcWE9e11f69N7m6IJzECc=">AAACMnicbVDLSgMxFM34rPU16tJNsAjtwjJTRN0Ibd3YXYW+oDMtmTTThmYeJBmhDPNNbvwSwYUuFHHrR5hOu9C2BwKHc87l5h4nZFRIw3jT1tY3Nre2MzvZ3b39g0P96Lglgohj0sQBC3jHQYIw6pOmpJKRTsgJ8hxG2s74buq3HwkXNPAbchIS20NDn7oUI6mkvl6zqnSYz1cqvUahF19Y0uUIx2YSl5KkAqdmIU0of3UojcBbWOvrOaNopIDLxJyTHJij3tdfrEGAI4/4EjMkRNc0QmnHiEuKGUmyViRIiPAYDUlXUR95RNhxenICz5UygG7A1fMlTNW/EzHyhJh4jkp6SI7EojcVV3ndSLo3dkz9MJLEx7NFbsSgDOC0PzignGDJJoogzKn6K8QjpPqQquWsKsFcPHmZtEpF86poPlzmytV5HRlwCs5AHpjgGpTBPaiDJsDgCbyCD/CpPWvv2pf2PYuuafOZE/AP2s8v7hynjQ==</latexit>⇣
(AAT )�

1
2A

⌘⇣
AT (AAT )�

1
2

⌘
= I

<latexit sha1_base64="XewkdYTB0AyHi2DlYETaC01pVBM="></latexit>

ei�, � = tan�1
�
b
a

�
…if full 
col rank

…if full 
row rank

Shape matrix: 

… if full column rank

… if full row rank

<latexit sha1_base64="s7b18m0iVJDjgQJr5KkGFBbPJ6E="></latexit>

(ATA)
1
2 = V ⌃V T = V 0⌃V 0T

<latexit sha1_base64="YgAZZUjWG9cyKYGUTTIba7upB3M="></latexit>

(AAT )
1
2 = U⌃UT = U 0⌃U 0T

Orientation matrix:

<latexit sha1_base64="wSaVLxXmya5WCxa54fLbRS53fhw=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFiEerAkRdSL0OrFY4WmLbRp2Ww37dLNJuxuhBJy9OJf8eJBEa/+BG/+G7dtDlp9MPB4b4aZeV7EqFSW9WXklpZXVtfy64WNza3tHXN3rynDWGDi4JCFou0hSRjlxFFUMdKOBEGBx0jLG99M/dY9EZKGvKEmEXEDNOTUpxgpLfXNw1Kt1muc9JLTrvIFwomdJpU0hTV4BZ1mr9E3i1bZmgH+JXZGiiBDvW9+dgchjgPCFWZIyo5tRcpNkFAUM5IWurEkEcJjNCQdTTkKiHST2SMpPNbKAPqh0MUVnKk/JxIUSDkJPN0ZIDWSi95U/M/rxMq/dBPKo1gRjueL/JhBFcJpKnBABcGKTTRBWFB9K8QjpPNQOruCDsFefPkvaVbK9nnZvjsrVq+zOPLgAByBErDBBaiCW1AHDsDgATyBF/BqPBrPxpvxPm/NGdnMPvgF4+MbxSCX6Q==</latexit>

(AAT )�
1
2A = UV T

<latexit sha1_base64="fEH9qF2t+gOkmaAaWfi7mFheYJU=">AAACB3icbVBNS8NAEN3Ur1q/oh4FWSxCPViSIupFaPXisULTFtq0bLabdulmE3Y3Qgm5efGvePGgiFf/gjf/jds2B60+GHi8N8PMPC9iVCrL+jJyS8srq2v59cLG5tb2jrm715RhLDBxcMhC0faQJIxy4iiqGGlHgqDAY6TljW+mfuueCElD3lCTiLgBGnLqU4yUlvrmYa1U6zVqJ73ktKt8gXBip0klTeEVdJq9Rt8sWmVrBviX2Bkpggz1vvnZHYQ4DghXmCEpO7YVKTdBQlHMSFroxpJECI/RkHQ05Sgg0k1mf6TwWCsD6IdCF1dwpv6cSFAg5STwdGeA1EguelPxP68TK//STSiPYkU4ni/yYwZVCKehwAEVBCs20QRhQfWtEI+QTkPp6Ao6BHvx5b+kWSnb52X77qxYvc7iyIMDcARKwAYXoApuQR04AIMH8ARewKvxaDwbb8b7vDVnZDP74BeMj29km5e/</latexit>

A(ATA)�
1
2 = UV T

Note: proof using SVD…

… columns 

… rows

orthonormal



Note:  need to show same      works for          &        … (later)

Polar Decomposition
<latexit sha1_base64="GbmykbXcfqo+GI+IQBXkNdirOc8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCdm78FTcuFHHrL7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCQo8jPQyC9Da7Tzn0NOVEQZH17KpTcyaA88QtSBUUaPTsL68f4YQToTFDSnVdJ9Z+iqSmmJGs4iWKxAiP0IB0DRXI7PHTyR8ZPDRKH4aRNCU0nKi/J1LElRrzwHTm56pZLxf/87qJDs/9lIo40UTg6aIwYVBHMA8F9qkkWLOxIQhLam6FeIgkwtpEVzEhuLMvz5PWcc09rbk3J9X6ZRFHGeyBA3AEXHAG6uAaNEATYPAInsEreLOerBfr3fqYtpasYmYX/IH1+QPgHZi0</latexit>

A 2 Rm⇥n

<latexit sha1_base64="ExINJ0FibpjXA6ddRmUgjuNU75M="></latexit>

A =

2

4
| |
A1 · · · An

| |

3

5 =

2

64
� aT1 �

...
� aTm �

3

75

Shape matrix: 

<latexit sha1_base64="WEVrCuaUhz4Cll71dg3QVKrvnlA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclUREXRbduKxiH9DEMplO2qGTSZi5EUrIyo2/4saFIm79Bnf+jZO2C209MHDmnHu5954gEVyD43xbC4tLyyurpbXy+sbm1ra9s9vUcaooa9BYxKodEM0El6wBHARrJ4qRKBCsFQyvCr/1wJTmsbyDUcL8iPQlDzklYKSufdDEHpfYiwgMgiC7ze8z8wMeMY1l3rUrTtUZA88Td0oqaIp61/7yejFNIyaBCqJ1x3US8DOigFPB8rKXapYQOiR91jFUEjPHz8Zn5PjIKD0cxso8CXis/u7ISKT1KApMZbGunvUK8T+vk0J44WdcJikwSSeDwlRgiHGRCe5xxSiIkSGEKm52xXRAFKFgkiubENzZk+dJ86TqnlXdm9NK7XIaRwnto0N0jFx0jmroGtVRA1H0iJ7RK3qznqwX6936mJQuWNOePfQH1ucPqXyYoA==</latexit>

V 2 Rn⇥n

<latexit sha1_base64="0BVe/UTn9vLgs8O8RviLjlpQjsk=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUveitQrsttGvJptk2NJtdk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18ZxvtHS8srq2npho7i5tb2zW9rb93ScKsoaNBaxagVEM8ElaxhuBGslipEoEKwZDG8mfvOJKc1jWTejhPkR6UseckqMlVreQ93DV/iuWyo7FWcKvEjcnJQhR61b+ur0YppGTBoqiNZt10mMnxFlOBVsXOykmiWEDkmftS2VJGLaz6b3jvGxVXo4jJUtafBU/T2RkUjrURTYzoiYgZ73JuJ/Xjs14aWfcZmkhkk6WxSmApsYT57HPa4YNWJkCaGK21sxHRBFqLERFW0I7vzLi8Q7rbjnFff+rFy9zuMowCEcwQm4cAFVuIUaNICCgGd4hTf0iF7QO/qYtS6hfOYA/gB9/gB8B470</latexit>

V TV = I

<latexit sha1_base64="DNWGMmJl3Rk/q9BVgK/1U3vUpp4=">AAACB3icbVBNS8NAEN34WetX1KMgi0XwVBIR9Vj04rGKaQtNLJvtpl26uwm7G6GE3Lz4V7x4UMSrf8Gb/8ZNm4O2Phh4vDfDzLwwYVRpx/m2FhaXlldWK2vV9Y3NrW17Z7el4lRi4uGYxbITIkUYFcTTVDPSSSRBPGSkHY6uCr/9QKSisbjT44QEHA0EjShG2kg9+8CD0KcC+hzpYRhmt/l9xqGvKScK8rxn15y6MwGcJ25JaqBEs2d/+f0Yp5wIjRlSqus6iQ4yJDXFjORVP1UkQXiEBqRrqEBmT5BN/sjhkVH6MIqlKaHhRP09kSGu1JiHprM4V816hfif1011dBFkVCSpJgJPF0UpgzqGRSiwTyXBmo0NQVhScyvEQyQR1ia6qgnBnX15nrRO6u5Z3b05rTUuyzgqYB8cgmPggnPQANegCTyAwSN4Bq/gzXqyXqx362PaumCVM3vgD6zPH/5ZmMc=</latexit>

U 2 Rm⇥m

<latexit sha1_base64="rh0iUyvkJJaoGiaVEdEBqowvnWw=">AAAB73icbVBNSwMxEJ34WetX1aOXYBE8lV0R9SIUveitQrcttGvJptk2NJtdk6xQlv4JLx4U8erf8ea/MW33oK0PBh7vzTAzL0gE18ZxvtHS8srq2npho7i5tb2zW9rbb+g4VZR5NBaxagVEM8El8ww3grUSxUgUCNYMhjcTv/nElOaxrJtRwvyI9CUPOSXGSi3voe7hK3zXLZWdijMFXiRuTsqQo9YtfXV6MU0jJg0VROu26yTGz4gynAo2LnZSzRJCh6TP2pZKEjHtZ9N7x/jYKj0cxsqWNHiq/p7ISKT1KApsZ0TMQM97E/E/r52a8NLPuExSwySdLQpTgU2MJ8/jHleMGjGyhFDF7a2YDogi1NiIijYEd/7lRdI4rbjnFff+rFy9zuMowCEcwQm4cAFVuIUaeEBBwDO8wht6RC/oHX3MWpdQPnMAf4A+fwB49I7y</latexit>

UTU = I

<latexit sha1_base64="CZU7eS47J+9PwOavMO26zR040z4="></latexit>"
U 0T

U 00T

#2

4
| |
U 0 U 00

| |

3

5 =

"
U 0TU 0 U 0TU 00

U 00TU 0 U 00TU 00

#
=


I 0
0 I

�

<latexit sha1_base64="kJSj2SGqiDnXNQASkUQqVuoAQ08="></latexit>"
V 0T

V 00T

#2

4
| |
V 0 V 00

| |

3

5 =

"
V 0TV 0 V 0TV 00

V 00TV 0 V 00TV 00

#
=


I 0
0 I

�

<latexit sha1_base64="9H0HNdkUOeGlpTXOmzreec0uH4c="></latexit>

⌃ =

2

64
�1 · · · 0
...

...
0 · · · �k

3

75
<latexit sha1_base64="1+stDQnZbI/52th/78/So4AOoZA=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUU9S9OKxgrWF7lKyabYNTbIhyQpl6d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzYsWZsb7/7ZVWVtfWN8qbla3tnd296v7Bo0kzTWiLpDzVnRgbypmkLcsspx2lKRYxp+14dDv1209UG5bKBztWNBJ4IFnCCLZOCkPDBgL3GLpGfq9a8+v+DGiZBAWpQYFmr/oV9lOSCSot4diYbuArG+VYW0Y4nVTCzFCFyQgPaNdRiQU1UT67eYJOnNJHSapdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XjezyVWUM6kySyWZL0oyjmyKpgGgPtOUWD52BBPN3K2IDLHGxLqYKi6EYPHlZfJ4Vg8u6sH9ea1xU8RRhiM4hlMI4BIacAdNaAEBBc/wCm9e5r14797HvLXkFTOH8Afe5w/GF5Db</latexit>

�i > 0
<latexit sha1_base64="8dmM2b7GMlDN6j2n9G/PR4wGtiI=">AAACC3icbVC7TsMwFHXKq5RXgJHFaoXEVCUIAWMFC2N59CE1oXJcp7ViO5HtIFVRdhZ+hYUBhFj5ATb+BqftAC1HutLROffq3nuChFGlHefbKi0tr6yuldcrG5tb2zv27l5bxanEpIVjFstugBRhVJCWppqRbiIJ4gEjnSC6LPzOA5GKxuJOjxPiczQUNKQYaSP17ap3S4ccQY8K6HGkR0GQ3eT3WQQ9TTlRMMr7ds2pOxPAReLOSA3M0OzbX94gxiknQmOGlOq5TqL9DElNMSN5xUsVSRCO0JD0DBXI7PGzyS85PDTKAIaxNCU0nKi/JzLElRrzwHQW56p5rxD/83qpDs/9jIok1UTg6aIwZVDHsAgGDqgkWLOxIQhLam6FeIQkwtrEVzEhuPMvL5L2cd09rbvXJ7XGxSyOMjgAVXAEXHAGGuAKNEELYPAInsEreLOerBfr3fqYtpas2cw++APr8weRqJrD</latexit>

⌃ 2 Rk⇥k

<latexit sha1_base64="QMXeQJ3SopvB3utKwNuXfczHLrk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzQOSJcxOZpMx81hmZoWw5B+8eFDEq//jzb9xkuxBEwsaiqpuuruihDNjff/bK6ysrq1vFDdLW9s7u3vl/YOmUakmtEEUV7odYUM5k7RhmeW0nWiKRcRpKxrdTP3WE9WGKflgxwkNBR5IFjOCrZOa3Xs2ELhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauOrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeVYNLqrB3Xmldp3HUYQjOIZTCOASanALdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/bVePCQ==</latexit>

⌃
<latexit sha1_base64="hVryh/JC1adEnnPYmwGfsy8wHjg=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY+tXjxW6Be0a8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6yhRhLZIxCPVDbCmnEnaMsxw2o0VxSLgtBNM7jK/80SVZpFsmmlMfYFHkoWMYJNJ9cdmfVCuuFV3DrRKvJxUIEdjUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5rTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhDd+ymScGCrJYlGYcGQilD2OhkxRYvjUEkwUs7ciMsYKE2PjKdkQvOWXV0n7oupdVb2Hy0rtNo+jCCdwCufgwTXU4B4a0AICY3iGV3hzhPPivDsfi9aCk88cwx84nz91xI3c</latexit>

ATA
<latexit sha1_base64="TA3GnbloqeItsMT6ojrmdqIwsxk=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY+tXjxW6Be0a8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6yhRhLZIxCPVDbCmnEnaMsxw2o0VxSLgtBNM7jK/80SVZpFsmmlMfYFHkoWMYJNJ9fpjc1CuuFV3DrRKvJxUIEdjUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tP5rTN0ZpUhCiNlSxo0V39PpFhoPRWB7RTYjPWyl4n/eb3EhDd+ymScGCrJYlGYcGQilD2OhkxRYvjUEkwUs7ciMsYKE2PjKdkQvOWXV0n7oupdVb2Hy0rtNo+jCCdwCufgwTXU4B4a0AICY3iGV3hzhPPivDsfi9aCk88cwx84nz91lI3c</latexit>

AAT

<latexit sha1_base64="jKnNwxkibjSPrp84JX9C6TJ8EAQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9KK3KvYD2lA22027dLMJuxOhhP4DLx4U8eo/8ua/cdvmoNUHA4/3ZpiZFyRSGHTdL6ewtLyyulZcL21sbm3vlHf3miZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1ybUSsHnCccD+iAyVCwSha6f7ytleuuFV3BvKXeDmpQI56r/zZ7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPZpRNyZJU+CWNtSyGZqT8nMhoZM44C2xlRHJpFbyr+53VSDC/8TKgkRa7YfFGYSoIxmb5N+kJzhnJsCWVa2FsJG1JNGdpwSjYEb/Hlv6R5UvXOqt7daaV2lcdRhAM4hGPw4BxqcAN1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H98imY0a</latexit>

= I

<latexit sha1_base64="jKnNwxkibjSPrp84JX9C6TJ8EAQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9KK3KvYD2lA22027dLMJuxOhhP4DLx4U8eo/8ua/cdvmoNUHA4/3ZpiZFyRSGHTdL6ewtLyyulZcL21sbm3vlHf3miZONeMNFstYtwNquBSKN1Cg5O1EcxoFkreC0fXUbz1ybUSsHnCccD+iAyVCwSha6f7ytleuuFV3BvKXeDmpQI56r/zZ7ccsjbhCJqkxHc9N0M+oRsEkn5S6qeEJZSM64B1LFY248bPZpRNyZJU+CWNtSyGZqT8nMhoZM44C2xlRHJpFbyr+53VSDC/8TKgkRa7YfFGYSoIxmb5N+kJzhnJsCWVa2FsJG1JNGdpwSjYEb/Hlv6R5UvXOqt7daaV2lcdRhAM4hGPw4BxqcAN1aACDEJ7gBV6dkfPsvDnv89aCk8/swy84H98imY0a</latexit>

= I

Complex Number Analogy:
<latexit sha1_base64="vD726MAqi+tEOk06uqriF7KwFgk=">AAACAXicbVDLSgMxFL1TX7W+Rt0IboJFEIQyI6JuhKIblxXsA9paMmmmDc1khiQjtNO68VfcuFDErX/hzr8xbWehrQcunJxzL7n3eBFnSjvOt5VZWFxaXsmu5tbWNza37O2digpjSWiZhDyUNQ8rypmgZc00p7VIUhx4nFa93vXYrz5QqVgo7nQ/os0AdwTzGcHaSC17b4Au0XAwRPQ+YY2oy0bmjY891rLzTsGZAM0TNyV5SFFq2V+NdkjigApNOFaq7jqRbiZYakY4HeUasaIRJj3coXVDBQ6oaiaTC0bo0Cht5IfSlNBoov6eSHCgVD/wTGeAdVfNemPxP68ea/+imTARxZoKMv3IjznSIRrHgdpMUqJ53xBMJDO7ItLFEhNtQsuZENzZk+dJ5aTgnhXc29N88SqNIwv7cABH4MI5FOEGSlAGAo/wDK/wZj1ZL9a79TFtzVjpzC78gfX5A6prlb8=</latexit>

z = |z|ei� = a+ bi

complex number 
orientation, ie. phase

Polar Decomposition

… columns 

… rows
<latexit sha1_base64="XewkdYTB0AyHi2DlYETaC01pVBM="></latexit>

ei�, � = tan�1
�
b
a

�

… if full column rank

… if full row rank

…if full 
col rank

…if full 
row rank

<latexit sha1_base64="s7b18m0iVJDjgQJr5KkGFBbPJ6E="></latexit>

(ATA)
1
2 = V ⌃V T = V 0⌃V 0T

<latexit sha1_base64="YgAZZUjWG9cyKYGUTTIba7upB3M="></latexit>

(AAT )
1
2 = U⌃UT = U 0⌃U 0T

Orientation matrix:

<latexit sha1_base64="wSaVLxXmya5WCxa54fLbRS53fhw=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFiEerAkRdSL0OrFY4WmLbRp2Ww37dLNJuxuhBJy9OJf8eJBEa/+BG/+G7dtDlp9MPB4b4aZeV7EqFSW9WXklpZXVtfy64WNza3tHXN3rynDWGDi4JCFou0hSRjlxFFUMdKOBEGBx0jLG99M/dY9EZKGvKEmEXEDNOTUpxgpLfXNw1Kt1muc9JLTrvIFwomdJpU0hTV4BZ1mr9E3i1bZmgH+JXZGiiBDvW9+dgchjgPCFWZIyo5tRcpNkFAUM5IWurEkEcJjNCQdTTkKiHST2SMpPNbKAPqh0MUVnKk/JxIUSDkJPN0ZIDWSi95U/M/rxMq/dBPKo1gRjueL/JhBFcJpKnBABcGKTTRBWFB9K8QjpPNQOruCDsFefPkvaVbK9nnZvjsrVq+zOPLgAByBErDBBaiCW1AHDsDgATyBF/BqPBrPxpvxPm/NGdnMPvgF4+MbxSCX6Q==</latexit>

(AAT )�
1
2A = UV T

<latexit sha1_base64="fEH9qF2t+gOkmaAaWfi7mFheYJU=">AAACB3icbVBNS8NAEN3Ur1q/oh4FWSxCPViSIupFaPXisULTFtq0bLabdulmE3Y3Qgm5efGvePGgiFf/gjf/jds2B60+GHi8N8PMPC9iVCrL+jJyS8srq2v59cLG5tb2jrm715RhLDBxcMhC0faQJIxy4iiqGGlHgqDAY6TljW+mfuueCElD3lCTiLgBGnLqU4yUlvrmYa1U6zVqJ73ktKt8gXBip0klTeEVdJq9Rt8sWmVrBviX2Bkpggz1vvnZHYQ4DghXmCEpO7YVKTdBQlHMSFroxpJECI/RkHQ05Sgg0k1mf6TwWCsD6IdCF1dwpv6cSFAg5STwdGeA1EguelPxP68TK//STSiPYkU4ni/yYwZVCKehwAEVBCs20QRhQfWtEI+QTkPp6Ao6BHvx5b+kWSnb52X77qxYvc7iyIMDcARKwAYXoApuQR04AIMH8ARewKvxaDwbb8b7vDVnZDP74BeMj29km5e/</latexit>

A(ATA)�
1
2 = UV T

Note: proof using SVD…

<latexit sha1_base64="IjLcRzeBXJPQTjTvWdc5b3fedHk="></latexit>

A = A(ATA)�
1
2

| {z }
orthonormal

(ATA)
1
2

| {z }
PSD

<latexit sha1_base64="Ntdy6VWispCeb58N7g/oGg8NaIg="></latexit>

A = (AAT )
1
2

| {z }
PSD

(AAT )�
1
2A| {z }

orthonormal

<latexit sha1_base64="5JFXzfsuIldUTrwEi3lMhZDZQEU=">AAACF3icbVDJSgNBEO1xjXGLevTSGISoEGYGUS9C0IvHCGaBbPR0epImPYvdNUIymb/w4q948aCIV735N3aWgyY+KHi8V0VVPScUXIFpfhsLi0vLK6uptfT6xubWdmZnt6yCSFJWooEIZNUhignusxJwEKwaSkY8R7CK07se+ZUHJhUP/Dvoh6zhkY7PXU4JaKmVyQ8HQ3yJc4Pm8eCoGdfBlYTGVhLbSaL1urqXEJOmjU+w07STViZr5s0x8DyxpiSLpii2Ml/1dkAjj/lABVGqZpkhNGIigVPBknQ9UiwktEc6rKapTzymGvH4rwQfaqWN3UDq8gGP1d8TMfGU6nuO7vQIdNWsNxL/82oRuBeNmPthBMynk0VuJDAEeBQSbnPJKIi+JoRKrm/FtEt0MqCjTOsQrNmX50nZzltneev2NFu4msaRQvvoAOWQhc5RAd2gIiohih7RM3pFb8aT8WK8Gx+T1gVjOrOH/sD4/AFxoJ43</latexit>

|z| = (z⇤z)
1
2 =

p
a2 + b2complex number 

“shape”, ie. Magnitude



Singular Value Decomposition (SVD)
<latexit sha1_base64="GbmykbXcfqo+GI+IQBXkNdirOc8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCdm78FTcuFHHrL7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCQo8jPQyC9Da7Tzn0NOVEQZH17KpTcyaA88QtSBUUaPTsL68f4YQToTFDSnVdJ9Z+iqSmmJGs4iWKxAiP0IB0DRXI7PHTyR8ZPDRKH4aRNCU0nKi/J1LElRrzwHTm56pZLxf/87qJDs/9lIo40UTg6aIwYVBHMA8F9qkkWLOxIQhLam6FeIgkwtpEVzEhuLMvz5PWcc09rbk3J9X6ZRFHGeyBA3AEXHAG6uAaNEATYPAInsEreLOerBfr3fqYtpasYmYX/IH1+QPgHZi0</latexit>

A 2 Rm⇥n

<latexit sha1_base64="ExINJ0FibpjXA6ddRmUgjuNU75M="></latexit>

A =

2

4
| |
A1 · · · An

| |

3

5 =

2

64
� aT1 �

...
� aTm �

3

75

Singular Value Decomposition

Diagonalization:
<latexit sha1_base64="88dC/u3IAXyN6FgBtQpL8Xp2QRo=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBahXkoiol6EqhePFewHtKFstpt2yWYTdifFEvpPvHhQxKv/xJv/xm2bg7Y+GHi8N8PMPD8RXIPjfFuFldW19Y3iZmlre2d3z94/aOo4VZQ1aCxi1faJZoJL1gAOgrUTxUjkC9byw7up3xoxpXksH2GcMC8iA8kDTgkYqWfbXWBPkKlwUrk5xdc47Nllp+rMgJeJm5MyylHv2V/dfkzTiEmggmjdcZ0EvIwo4FSwSambapYQGpIB6xgqScS0l80un+ATo/RxECtTEvBM/T2RkUjrceSbzojAUC96U/E/r5NCcOVlXCYpMEnni4JUYIjxNAbc54pREGNDCFXc3IrpkChCwYRVMiG4iy8vk+ZZ1b2oug/n5dptHkcRHaFjVEEuukQ1dI/qqIEoGqFn9IrerMx6sd6tj3lrwcpnDtEfWJ8/QZeSwQ==</latexit>

rk(A) = k

<latexit sha1_base64="Mq+oUJkhK+C2Jc0q18QE8eV0LOw="></latexit>

ATA = V


⌃2 0
0 0

�
V T =

2

4
| |
V 0 V 00

| |

3

5

⌃2 0
0 0

� "
� V 0T �
� V 00T �

#

<latexit sha1_base64="ymqVcW7BBHMtWZqom9R1NsYQ+KI="></latexit>

AAT = U


⌃2 0
0 0

�
UT =

2

4
| |
U 0 U 00

| |

3

5

⌃2 0
0 0

� "
� U 0T �
� U 00T �

#<latexit sha1_base64="WSSu6G98ilXuyVKNFI/+/1e3qDo=">AAACJXicbZDLSgMxFIYzXut4q7p0EyxaV2VGRF24KLpxWcFpC51SMulpG5rJDElGLNO+jBtfxY0LiwiufBXTC0Vbfwh8/Occcs4fxJwp7Thf1tLyyuraembD3tza3tnN7u2XVZRICh6NeCSrAVHAmQBPM82hGksgYcChEnRvR/XKI0jFIvGgezHUQ9IWrMUo0cZqZK/9ANpMpEFItGRPA2z38QnuY9+3vbwhL58f8cz0QTRnzY1szik4Y+FFcKeQQ1OVGtmh34xoEoLQlBOlaq4T63pKpGaUw8D2EwUxoV3ShppBQUJQ9XR85QAfG6eJW5E0T2g8dn9PpCRUqhcGptPs11HztZH5X62W6NZVPWUiTjQIOvmolXCsIzyKDDeZBKp5zwChkpldMe0QSag2wdomBHf+5EUonxXci4J7f54r3kzjyKBDdIROkYsuURHdoRLyEEXP6BW9o6H1Yr1ZH9bnpHXJms4coD+yvn8ADImh7A==</latexit>2

4
| |
U 0 U 00

| |

3

5

<latexit sha1_base64="kICNkxAptn/4a+f6doEwdH4CGUY=">AAACKnicbVDLSgMxFM34rOOr6tJNsPjYtMyIqMuqG5cV+oJOLZn0tg3NZIYkI5ah3+PGX3HThVLc+iGmD4u2HggczrmH3Hv8iDOlHWdoLS2vrK6tpzbsza3tnd303n5ZhbGkUKIhD2XVJwo4E1DSTHOoRhJI4HOo+N27kV95AqlYKIq6F0E9IG3BWowSbaRG+sbzoc1E4gdES/bcx3YWn+CkdNp/LBqSxZ73o8wk2wPRnCUa6YyTc8bAi8SdkgyaotBID7xmSOMAhKacKFVznUjXEyI1oxz6thcriAjtkjbUDBUkAFVPxqf28bFRmrgVSvOExmP1dyIhgVK9wDeTZr+OmvdG4n9eLdat63rCRBRrEHTyUSvmWId41BtuMglU854hhEpmdsW0QySh2rRrmxLc+ZMXSfk8517m3IeLTP52WkcKHaIjdIZcdIXy6B4VUAlR9ILe0Dv6sF6tgTW0PiejS9Y0c4D+wPr6BnLCowI=</latexit>"
� U 0T �
� U 00T �

#

<latexit sha1_base64="h9b1SViN20YCiTdFpNjCcCuQqU0=">AAACK3icbVDLSgMxFM34rOOr6tJNsPjYtMyIqMtSNy4r9AWdWjLpbRuayQxJRixD/8eNv+JCFz5w63+YPizaeiBwOOcecu/xI86Udpx3a2FxaXllNbVmr29sbm2nd3YrKowlhTINeShrPlHAmYCyZppDLZJAAp9D1e9dDf3qHUjFQlHS/QgaAekI1maUaCM10wXb86HDROIHREt2P8B2Fh/hpHI8uC0ZksWe96NMJdsD0ZommumMk3NGwPPEnZAMmqDYTD97rZDGAQhNOVGq7jqRbiREakY5DGwvVhAR2iMdqBsqSACqkYxuHeBDo7RwO5TmCY1H6u9EQgKl+oFvJs1+XTXrDcX/vHqs25eNhIko1iDo+KN2zLEO8bA43GISqOZ9QwiVzOyKaZdIQrWp1zYluLMnz5PKac49z7k3Z5l8YVJHCu2jA3SCXHSB8ugaFVEZUfSAntArerMerRfrw/ocjy5Yk8we+gPr6xutQaMY</latexit>"
� V 0T �
� V 00T �

#<latexit sha1_base64="wh8iAlJTYnFm+VuKFoOycTajqbk=">AAACJXicbZDLSgMxFIYzXut4q7p0EyxaV2VGRF24KLpxWcFeoFNKJj1tQzOZIcmIZdqXceOruHFhEcGVr2KmLUVbfwh8/Occcs7vR5wp7Thf1tLyyuraembD3tza3tnN7u1XVBhLCmUa8lDWfKKAMwFlzTSHWiSBBD6Hqt+7TevVR5CKheJB9yNoBKQjWJtRoo3VzF57PnSYSPyAaMmehtge4BM8wJ5nV/KGKvl8yjPTA9GaNTezOafgjIUXwZ1CDk1VamZHXiukcQBCU06UqrtOpBsJkZpRDkPbixVEhPZIB+oGBQlANZLxlUN8bJwWbofSPKHx2P09kZBAqX7gm06zX1fN11Lzv1o91u2rRsJEFGsQdPJRO+ZYhziNDLeYBKp53wChkpldMe0SSag2wdomBHf+5EWonBXci4J7f54r3kzjyKBDdIROkYsuURHdoRIqI4qe0St6RyPrxXqzPqzPSeuSNZ05QH9kff8AD86h7g==</latexit>2

4
| |
V 0 V 00

| |

3

5

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="fGNqHKNWc8qBXSNU6i1OhD8mR7w=">AAACHHicbVDLSgMxFM34rPVVdekmWBRXZaaKuiy6cVnRPqAzlkzmtg3NZIYkI5ahH+LGX3HjQhE3LgT/xrQdRFsvJBzOOZd77/FjzpS27S9rbn5hcWk5t5JfXVvf2CxsbddVlEgKNRrxSDZ9ooAzATXNNIdmLIGEPoeG378Y6Y07kIpF4kYPYvBC0hWswyjRhmoXjlwfukykfki0ZPdD7F6zbkhuy/gA29h1zTcGIIIfT7tQtEv2uPAscDJQRFlV24UPN4hoEoLQlBOlWo4day8lUjPKYZh3EwUxoX3ShZaBgoSgvHR83BDvGybAnUiaJzQes787UhIqNQh94zT79dS0NiL/01qJ7px5KRNxokHQyaBOwrGO8CgpHDAJVPOBAYRKZnbFtEckodrkmTchONMnz4J6ueSclJyr42LlPIsjh3bRHjpEDjpFFXSJqqiGKHpAT+gFvVqP1rP1Zr1PrHNW1rOD/pT1+Q3SGJ/y</latexit>
⌃2 0
0 0

�<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k
<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k
<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k
<latexit sha1_base64="fGNqHKNWc8qBXSNU6i1OhD8mR7w=">AAACHHicbVDLSgMxFM34rPVVdekmWBRXZaaKuiy6cVnRPqAzlkzmtg3NZIYkI5ahH+LGX3HjQhE3LgT/xrQdRFsvJBzOOZd77/FjzpS27S9rbn5hcWk5t5JfXVvf2CxsbddVlEgKNRrxSDZ9ooAzATXNNIdmLIGEPoeG378Y6Y07kIpF4kYPYvBC0hWswyjRhmoXjlwfukykfki0ZPdD7F6zbkhuy/gA29h1zTcGIIIfT7tQtEv2uPAscDJQRFlV24UPN4hoEoLQlBOlWo4day8lUjPKYZh3EwUxoX3ShZaBgoSgvHR83BDvGybAnUiaJzQes787UhIqNQh94zT79dS0NiL/01qJ7px5KRNxokHQyaBOwrGO8CgpHDAJVPOBAYRKZnbFtEckodrkmTchONMnz4J6ueSclJyr42LlPIsjh3bRHjpEDjpFFXSJqqiGKHpAT+gFvVqP1rP1Zr1PrHNW1rOD/pT1+Q3SGJ/y</latexit>
⌃2 0
0 0

�<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

… take 
<latexit sha1_base64="2or/T8Mh/s9B10zAOkzUCMYbbkg=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XqxZKIqBeh6sVjRdMW2lg22027dHcTdjdCCPWvePGgiFd/iDf/jds2B219MPB4b4aZeUHMqNKO820tLC4tr6wW1orrG5tb2/bObkNFicTEwxGLZCtAijAqiKepZqQVS4J4wEgzGF6P/eYjkYpG4l6nMfE56gsaUoy0kbp2yavAC3jZqHTuaJ+jh+zIHXXtslN1JoDzxM1JGeSod+2vTi/CCSdCY4aUartOrP0MSU0xI6NiJ1EkRniI+qRtqECcKD+bHD+CB0bpwTCSpoSGE/X3RIa4UikPTCdHeqBmvbH4n9dOdHjuZ1TEiSYCTxeFCYM6guMkYI9KgjVLDUFYUnMrxAMkEdYmr6IJwZ19eZ40jqvuadW9PSnXrvI4CmAP7IND4IIzUAM3oA48gEEKnsEreLOerBfr3fqYti5Y+UwJ/IH1+QMcuZMn</latexit>

U 0 = AV 0⌃�1
<latexit sha1_base64="ap2EGp69+lFK2pEJvMwmXhWKRkE=">AAACHXicbZDNTgIxFIU7/iL+jbp000gMbiQzhKgbE9CNS4wMkMBAOqVAQ6czaTsmZMKLuPFV3LjQGBdujG9jB2Yh4EmafDn33tze44WMSmVZP8bK6tr6xmZmK7u9s7u3bx4c1mUQCUwcHLBAND0kCaOcOIoqRpqhIMj3GGl4o9uk3ngkQtKA19Q4JK6PBpz2KUZKW12zVKl0ak4eXsMEKvV8+4EOfNSJz+1JYs4ZKRa7Zs4qWFPBZbBTyIFU1a751e4FOPIJV5ghKVu2FSo3RkJRzMgk244kCREeoQFpaeTIJ9KNp9dN4Kl2erAfCP24glP370SMfCnHvqc7faSGcrGWmP/VWpHqX7kx5WGkCMezRf2IQRXAJCrYo4JgxcYaEBZU/xXiIRIIKx1oVodgL568DPViwb4o2PelXPkmjSMDjsEJOAM2uARlcAeqwAEYPIEX8AbejWfj1fgwPmetK0Y6cwTmZHz/Ai+6nvI=</latexit>

AATU 0 = AATAV 0⌃�1 = AV 0⌃�1⌃2…valid eigenvectors with eigenvalues
<latexit sha1_base64="ugmJFSknMJaZzh/Vi4JApJu4OLE=">AAAB73icbVBNSwMxEJ2tX7V+rXr0EiyCp7JbRD0WvXisaD+gXUs2zbahSXZNskJZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8y8MOFMG8/7dgorq2vrG8XN0tb2zu6eu3/Q1HGqCG2QmMeqHWJNOZO0YZjhtJ0oikXIaSscXU/91hNVmsXy3owTGgg8kCxiBBsrtbt3bCDwQ7Xnlr2KNwNaJn5OypCj3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE5K3VTTBJMRHtCOpRILqoNsdu8EnVilj6JY2ZIGzdTfExkWWo9FaDsFNkO96E3F/7xOaqLLIGMySQ2VZL4oSjkyMZo+j/pMUWL42BJMFLO3IjLEChNjIyrZEPzFl5dJs1rxzyv+7Vm5dpXHUYQjOIZT8OECanADdWgAAQ7P8ApvzqPz4rw7H/PWgpPPHMIfOJ8/lnyPrQ==</latexit>

⌃2

…orthonormal
<latexit sha1_base64="UNYBDeNqn1t5oC3N7Mq2PaqX0CM=">AAACOXicbVBLSwMxGMzWV62vVY9egkXqxbJbRL0IVS96q9huC+22ZNNsG5p9kGSFsuzf8uK/8CZ48aCIV/+AabtIHw4JDDPzkXzjhIwKaRivWmZpeWV1Lbue29jc2t7Rd/csEUQckxoOWMAbDhKEUZ/UJJWMNEJOkOcwUncGNyO//ki4oIFflcOQ2B7q+dSlGEkldfRK64H2PNSOT8wktgpJu3qljlWYkuElzC2k/hKl2eRdR88bRWMMuEjMlORBikpHf2l1Axx5xJeYISGaphFKO0ZcUsxIkmtFgoQID1CPNBX1kUeEHY83T+CRUrrQDbi6voRjdXoiRp4QQ89RSQ/Jvpj3RuJ/XjOS7oUdUz+MJPHx5CE3YlAGcFQj7FJOsGRDRRDmVP0V4j7iCEtVdk6VYM6vvEisUtE8K5r3p/nydVpHFhyAQ3AMTHAOyuAWVEANYPAE3sAH+NSetXftS/ueRDNaOrMPZqD9/ALKg6p7</latexit>

⌃�1V 0TATAV 0⌃�1 = ⌃�1V 0TV 0⌃2⌃�1 = I

<latexit sha1_base64="coEF9nsvWCeqhs6v4BzcUXu9F2k="></latexit>h
U 0 U 00

i ⌃ 0
0 0

�
=

h
U 0⌃ 0

i
=

h
AV 0 0

i
=

h
AV 0 AV 00

i
= A

h
V 0 V 00

i

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

<latexit sha1_base64="euYjsY1RKFJB1mQdvFzLXAwxH/g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cWTFtoQ9lsJ+3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0N/NbT6g0T+SDGacYxHQgecQZNVZq+L1yxa26c5BV4uWkAjnqvfJXt5+wLEZpmKBadzw3NcGEKsOZwGmpm2lMKRvRAXYslTRGHUzmh07JmVX6JEqULWnIXP09MaGx1uM4tJ0xNUO97M3E/7xOZqKbYMJlmhmUbLEoygQxCZl9TfpcITNibAllittbCRtSRZmx2ZRsCN7yy6ukeVH1rqpe47JSu83jKMIJnMI5eHANNbiHOvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHsyWM3w==</latexit>

U
<latexit sha1_base64="/UPluFGRsvRyTFUN+sF0QXICgdE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUaPXLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDtKmM4A==</latexit>

V
<latexit sha1_base64="9H0HNdkUOeGlpTXOmzreec0uH4c="></latexit>

⌃ =

2

64
�1 · · · 0
...

...
0 · · · �k

3

75
<latexit sha1_base64="1+stDQnZbI/52th/78/So4AOoZA=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUU9S9OKxgrWF7lKyabYNTbIhyQpl6d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzYsWZsb7/7ZVWVtfWN8qbla3tnd296v7Bo0kzTWiLpDzVnRgbypmkLcsspx2lKRYxp+14dDv1209UG5bKBztWNBJ4IFnCCLZOCkPDBgL3GLpGfq9a8+v+DGiZBAWpQYFmr/oV9lOSCSot4diYbuArG+VYW0Y4nVTCzFCFyQgPaNdRiQU1UT67eYJOnNJHSapdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XjezyVWUM6kySyWZL0oyjmyKpgGgPtOUWD52BBPN3K2IDLHGxLqYKi6EYPHlZfJ4Vg8u6sH9ea1xU8RRhiM4hlMI4BIacAdNaAEBBc/wCm9e5r14797HvLXkFTOH8Afe5w/GF5Db</latexit>

�i > 0
<latexit sha1_base64="8dmM2b7GMlDN6j2n9G/PR4wGtiI=">AAACC3icbVC7TsMwFHXKq5RXgJHFaoXEVCUIAWMFC2N59CE1oXJcp7ViO5HtIFVRdhZ+hYUBhFj5ATb+BqftAC1HutLROffq3nuChFGlHefbKi0tr6yuldcrG5tb2zv27l5bxanEpIVjFstugBRhVJCWppqRbiIJ4gEjnSC6LPzOA5GKxuJOjxPiczQUNKQYaSP17ap3S4ccQY8K6HGkR0GQ3eT3WQQ9TTlRMMr7ds2pOxPAReLOSA3M0OzbX94gxiknQmOGlOq5TqL9DElNMSN5xUsVSRCO0JD0DBXI7PGzyS85PDTKAIaxNCU0nKi/JzLElRrzwHQW56p5rxD/83qpDs/9jIok1UTg6aIwZVDHsAgGDqgkWLOxIQhLam6FeIQkwtrEVzEhuPMvL5L2cd09rbvXJ7XGxSyOMjgAVXAEXHAGGuAKNEELYPAInsEreLOerBfr3fqYtpas2cw++APr8weRqJrD</latexit>

⌃ 2 Rk⇥k

…eigenvalues of 
<latexit sha1_base64="QAuZdmEJn9eMyNIbmsZwokB/Iqo=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqdZr1M56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLrqY0Q==</latexit>

(ATA)
1
2 ⌫ 0

<latexit sha1_base64="3odtsL1p6C7V6prNE4fKqCYi4tg=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqVbrNc56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLoqY0Q==</latexit>

(AAT )
1
2 ⌫ 0

<latexit sha1_base64="WEVrCuaUhz4Cll71dg3QVKrvnlA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclUREXRbduKxiH9DEMplO2qGTSZi5EUrIyo2/4saFIm79Bnf+jZO2C209MHDmnHu5954gEVyD43xbC4tLyyurpbXy+sbm1ra9s9vUcaooa9BYxKodEM0El6wBHARrJ4qRKBCsFQyvCr/1wJTmsbyDUcL8iPQlDzklYKSufdDEHpfYiwgMgiC7ze8z8wMeMY1l3rUrTtUZA88Td0oqaIp61/7yejFNIyaBCqJ1x3US8DOigFPB8rKXapYQOiR91jFUEjPHz8Zn5PjIKD0cxso8CXis/u7ISKT1KApMZbGunvUK8T+vk0J44WdcJikwSSeDwlRgiHGRCe5xxSiIkSGEKm52xXRAFKFgkiubENzZk+dJ86TqnlXdm9NK7XIaRwnto0N0jFx0jmroGtVRA1H0iJ7RK3qznqwX6936mJQuWNOePfQH1ucPqXyYoA==</latexit>

V 2 Rn⇥n …eigenvectors of

<latexit sha1_base64="rOXoLkDWEn+1uKSgcYbzsSI/FDk=">AAACBnicbVBNS8NAEN34WetX1KMIi0XwVBIR9Vj04rGKaQtNLJvtpl26uwm7G6GEnLz4V7x4UMSrv8Gb/8ZNm4O2Phh4vDfDzLwwYVRpx/m2FhaXlldWK2vV9Y3NrW17Z7el4lRi4uGYxbITIkUYFcTTVDPSSSRBPGSkHY6uCr/9QKSisbjT44QEHA0EjShG2kg9+8CDPhXQ50gPwzC7ze8zDn1NOVGQ5z275tSdCeA8cUtSAyWaPfvL78c45URozJBSXddJdJAhqSlmJK/6qSIJwiM0IF1DBTJ7gmzyRg6PjNKHUSxNCQ0n6u+JDHGlxjw0ncW5atYrxP+8bqqjiyCjIkk1EXi6KEoZ1DEsMoF9KgnWbGwIwpKaWyEeIomwNslVTQju7MvzpHVSd8/q7s1prXFZxlEB++AQHAMXnIMGuAZN4AEMHsEzeAVv1pP1Yr1bH9PWBauc2QN/YH3+AKTJmJ0=</latexit>

U 2 Rm⇥m …eigenvectors of

<latexit sha1_base64="QAuZdmEJn9eMyNIbmsZwokB/Iqo=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqdZr1M56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLrqY0Q==</latexit>

(ATA)
1
2 ⌫ 0

<latexit sha1_base64="3odtsL1p6C7V6prNE4fKqCYi4tg=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqVbrNc56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLoqY0Q==</latexit>

(AAT )
1
2 ⌫ 0



 orthonormal basis for 

 orthonormal basis for 

Singular Value Decomposition (SVD)
<latexit sha1_base64="GbmykbXcfqo+GI+IQBXkNdirOc8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCdm78FTcuFHHrL7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCQo8jPQyC9Da7Tzn0NOVEQZH17KpTcyaA88QtSBUUaPTsL68f4YQToTFDSnVdJ9Z+iqSmmJGs4iWKxAiP0IB0DRXI7PHTyR8ZPDRKH4aRNCU0nKi/J1LElRrzwHTm56pZLxf/87qJDs/9lIo40UTg6aIwYVBHMA8F9qkkWLOxIQhLam6FeIgkwtpEVzEhuLMvz5PWcc09rbk3J9X6ZRFHGeyBA3AEXHAG6uAaNEATYPAInsEreLOerBfr3fqYtpasYmYX/IH1+QPgHZi0</latexit>

A 2 Rm⇥n

<latexit sha1_base64="ExINJ0FibpjXA6ddRmUgjuNU75M="></latexit>

A =

2

4
| |
A1 · · · An

| |

3

5 =

2

64
� aT1 �

...
� aTm �

3

75

Singular Value Decomposition

<latexit sha1_base64="h9b1SViN20YCiTdFpNjCcCuQqU0=">AAACK3icbVDLSgMxFM34rOOr6tJNsPjYtMyIqMtSNy4r9AWdWjLpbRuayQxJRixD/8eNv+JCFz5w63+YPizaeiBwOOcecu/xI86Udpx3a2FxaXllNbVmr29sbm2nd3YrKowlhTINeShrPlHAmYCyZppDLZJAAp9D1e9dDf3qHUjFQlHS/QgaAekI1maUaCM10wXb86HDROIHREt2P8B2Fh/hpHI8uC0ZksWe96NMJdsD0ZommumMk3NGwPPEnZAMmqDYTD97rZDGAQhNOVGq7jqRbiREakY5DGwvVhAR2iMdqBsqSACqkYxuHeBDo7RwO5TmCY1H6u9EQgKl+oFvJs1+XTXrDcX/vHqs25eNhIko1iDo+KN2zLEO8bA43GISqOZ9QwiVzOyKaZdIQrWp1zYluLMnz5PKac49z7k3Z5l8YVJHCu2jA3SCXHSB8ugaFVEZUfSAntArerMerRfrw/ocjy5Yk8we+gPr6xutQaMY</latexit>"
� V 0T �
� V 00T �

#

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="WSSu6G98ilXuyVKNFI/+/1e3qDo=">AAACJXicbZDLSgMxFIYzXut4q7p0EyxaV2VGRF24KLpxWcFpC51SMulpG5rJDElGLNO+jBtfxY0LiwiufBXTC0Vbfwh8/Occcs4fxJwp7Thf1tLyyuraembD3tza3tnN7u2XVZRICh6NeCSrAVHAmQBPM82hGksgYcChEnRvR/XKI0jFIvGgezHUQ9IWrMUo0cZqZK/9ANpMpEFItGRPA2z38QnuY9+3vbwhL58f8cz0QTRnzY1szik4Y+FFcKeQQ1OVGtmh34xoEoLQlBOlaq4T63pKpGaUw8D2EwUxoV3ShppBQUJQ9XR85QAfG6eJW5E0T2g8dn9PpCRUqhcGptPs11HztZH5X62W6NZVPWUiTjQIOvmolXCsIzyKDDeZBKp5zwChkpldMe0QSag2wdomBHf+5EUonxXci4J7f54r3kzjyKBDdIROkYsuURHdoRLyEEXP6BW9o6H1Yr1ZH9bnpHXJms4coD+yvn8ADImh7A==</latexit>2

4
| |
U 0 U 00

| |

3

5

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k
<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k
<latexit sha1_base64="9H0HNdkUOeGlpTXOmzreec0uH4c="></latexit>

⌃ =

2

64
�1 · · · 0
...

...
0 · · · �k

3

75
<latexit sha1_base64="1+stDQnZbI/52th/78/So4AOoZA=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUU9S9OKxgrWF7lKyabYNTbIhyQpl6d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzYsWZsb7/7ZVWVtfWN8qbla3tnd296v7Bo0kzTWiLpDzVnRgbypmkLcsspx2lKRYxp+14dDv1209UG5bKBztWNBJ4IFnCCLZOCkPDBgL3GLpGfq9a8+v+DGiZBAWpQYFmr/oV9lOSCSot4diYbuArG+VYW0Y4nVTCzFCFyQgPaNdRiQU1UT67eYJOnNJHSapdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XjezyVWUM6kySyWZL0oyjmyKpgGgPtOUWD52BBPN3K2IDLHGxLqYKi6EYPHlZfJ4Vg8u6sH9ea1xU8RRhiM4hlMI4BIacAdNaAEBBc/wCm9e5r14797HvLXkFTOH8Afe5w/GF5Db</latexit>

�i > 0
<latexit sha1_base64="8dmM2b7GMlDN6j2n9G/PR4wGtiI=">AAACC3icbVC7TsMwFHXKq5RXgJHFaoXEVCUIAWMFC2N59CE1oXJcp7ViO5HtIFVRdhZ+hYUBhFj5ATb+BqftAC1HutLROffq3nuChFGlHefbKi0tr6yuldcrG5tb2zv27l5bxanEpIVjFstugBRhVJCWppqRbiIJ4gEjnSC6LPzOA5GKxuJOjxPiczQUNKQYaSP17ap3S4ccQY8K6HGkR0GQ3eT3WQQ9TTlRMMr7ds2pOxPAReLOSA3M0OzbX94gxiknQmOGlOq5TqL9DElNMSN5xUsVSRCO0JD0DBXI7PGzyS85PDTKAIaxNCU0nKi/JzLElRrzwHQW56p5rxD/83qpDs/9jIok1UTg6aIwZVDHsAgGDqgkWLOxIQhLam6FeIQkwtrEVzEhuPMvL5L2cd09rbvXJ7XGxSyOMjgAVXAEXHAGGuAKNEELYPAInsEreLOerBfr3fqYtpas2cw++APr8weRqJrD</latexit>

⌃ 2 Rk⇥k

… take 
<latexit sha1_base64="2or/T8Mh/s9B10zAOkzUCMYbbkg=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XqxZKIqBeh6sVjRdMW2lg22027dHcTdjdCCPWvePGgiFd/iDf/jds2B219MPB4b4aZeUHMqNKO820tLC4tr6wW1orrG5tb2/bObkNFicTEwxGLZCtAijAqiKepZqQVS4J4wEgzGF6P/eYjkYpG4l6nMfE56gsaUoy0kbp2yavAC3jZqHTuaJ+jh+zIHXXtslN1JoDzxM1JGeSod+2vTi/CCSdCY4aUartOrP0MSU0xI6NiJ1EkRniI+qRtqECcKD+bHD+CB0bpwTCSpoSGE/X3RIa4UikPTCdHeqBmvbH4n9dOdHjuZ1TEiSYCTxeFCYM6guMkYI9KgjVLDUFYUnMrxAMkEdYmr6IJwZ19eZ40jqvuadW9PSnXrvI4CmAP7IND4IIzUAM3oA48gEEKnsEreLOerBfr3fqYti5Y+UwJ/IH1+QMcuZMn</latexit>

U 0 = AV 0⌃�1
<latexit sha1_base64="ap2EGp69+lFK2pEJvMwmXhWKRkE=">AAACHXicbZDNTgIxFIU7/iL+jbp000gMbiQzhKgbE9CNS4wMkMBAOqVAQ6czaTsmZMKLuPFV3LjQGBdujG9jB2Yh4EmafDn33tze44WMSmVZP8bK6tr6xmZmK7u9s7u3bx4c1mUQCUwcHLBAND0kCaOcOIoqRpqhIMj3GGl4o9uk3ngkQtKA19Q4JK6PBpz2KUZKW12zVKl0ak4eXsMEKvV8+4EOfNSJz+1JYs4ZKRa7Zs4qWFPBZbBTyIFU1a751e4FOPIJV5ghKVu2FSo3RkJRzMgk244kCREeoQFpaeTIJ9KNp9dN4Kl2erAfCP24glP370SMfCnHvqc7faSGcrGWmP/VWpHqX7kx5WGkCMezRf2IQRXAJCrYo4JgxcYaEBZU/xXiIRIIKx1oVodgL568DPViwb4o2PelXPkmjSMDjsEJOAM2uARlcAeqwAEYPIEX8AbejWfj1fgwPmetK0Y6cwTmZHz/Ai+6nvI=</latexit>

AATU 0 = AATAV 0⌃�1 = AV 0⌃�1⌃2…valid eigenvectors with eigenvalues
<latexit sha1_base64="ugmJFSknMJaZzh/Vi4JApJu4OLE=">AAAB73icbVBNSwMxEJ2tX7V+rXr0EiyCp7JbRD0WvXisaD+gXUs2zbahSXZNskJZ+ie8eFDEq3/Hm//GtN2Dtj4YeLw3w8y8MOFMG8/7dgorq2vrG8XN0tb2zu6eu3/Q1HGqCG2QmMeqHWJNOZO0YZjhtJ0oikXIaSscXU/91hNVmsXy3owTGgg8kCxiBBsrtbt3bCDwQ7Xnlr2KNwNaJn5OypCj3nO/uv2YpIJKQzjWuuN7iQkyrAwjnE5K3VTTBJMRHtCOpRILqoNsdu8EnVilj6JY2ZIGzdTfExkWWo9FaDsFNkO96E3F/7xOaqLLIGMySQ2VZL4oSjkyMZo+j/pMUWL42BJMFLO3IjLEChNjIyrZEPzFl5dJs1rxzyv+7Vm5dpXHUYQjOIZT8OECanADdWgAAQ7P8ApvzqPz4rw7H/PWgpPPHMIfOJ8/lnyPrQ==</latexit>

⌃2

…orthonormal
<latexit sha1_base64="UNYBDeNqn1t5oC3N7Mq2PaqX0CM=">AAACOXicbVBLSwMxGMzWV62vVY9egkXqxbJbRL0IVS96q9huC+22ZNNsG5p9kGSFsuzf8uK/8CZ48aCIV/+AabtIHw4JDDPzkXzjhIwKaRivWmZpeWV1Lbue29jc2t7Rd/csEUQckxoOWMAbDhKEUZ/UJJWMNEJOkOcwUncGNyO//ki4oIFflcOQ2B7q+dSlGEkldfRK64H2PNSOT8wktgpJu3qljlWYkuElzC2k/hKl2eRdR88bRWMMuEjMlORBikpHf2l1Axx5xJeYISGaphFKO0ZcUsxIkmtFgoQID1CPNBX1kUeEHY83T+CRUrrQDbi6voRjdXoiRp4QQ89RSQ/Jvpj3RuJ/XjOS7oUdUz+MJPHx5CE3YlAGcFQj7FJOsGRDRRDmVP0V4j7iCEtVdk6VYM6vvEisUtE8K5r3p/nydVpHFhyAQ3AMTHAOyuAWVEANYPAE3sAH+NSetXftS/ueRDNaOrMPZqD9/ALKg6p7</latexit>

⌃�1V 0TATAV 0⌃�1 = ⌃�1V 0TV 0⌃2⌃�1 = I

<latexit sha1_base64="coEF9nsvWCeqhs6v4BzcUXu9F2k="></latexit>h
U 0 U 00

i ⌃ 0
0 0

�
=

h
U 0⌃ 0

i
=

h
AV 0 0

i
=

h
AV 0 AV 00

i
= A

h
V 0 V 00

i

<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="JbLTKYoAwcptaUJJn6vA75zFztE=">AAACG3icbVBNS8NAEN34WeNX1aOXxaJ4KkkR9Vj04rGi/YAmlM1m2i7dbMLuRiyh/8OLf8WLB0U8CR78N27TItr6YODx3gwz84KEM6Ud58taWFxaXlktrNnrG5tb28Wd3YaKU0mhTmMey1ZAFHAmoK6Z5tBKJJAo4NAMBpdjv3kHUrFY3OphAn5EeoJ1GSXaSJ1ixQugx0QWRERLdj+yvRvWiwg+wg72PNvJie2BCH9aOsWSU3Zy4HniTkkJTVHrFD+8MKZpBEJTTpRqu06i/YxIzSgHszJVkBA6ID1oGypIBMrP8t9G+NAoIe7G0pTQOFd/T2QkUmoYBabT3NdXs95Y/M9rp7p77mdMJKkGQSeLuinHOsbjoHDIJFDNh4YQKpm5FdM+kYRqE6dtQnBnX54njUrZPS271yel6sU0jgLaRwfoGLnoDFXRFaqhOqLoAT2hF/RqPVrP1pv1PmldsKYze+gPrM9vhOOfNg==</latexit>
⌃ 0
0 0

�<latexit sha1_base64="Fgvm9A4XvO1nvj+Ry5BDXNyHGhI=">AAACKHicbVDLSgMxFM3UVx1fVZdugkVxVWZE1E2x6sZlxb6gU0smvW1DM5khyYhl6Oe48VfciCjSrV9i+gC19ULC4ZxzufceP+JMaccZWqmFxaXllfSqvba+sbmV2d6pqDCWFMo05KGs+UQBZwLKmmkOtUgCCXwOVb93PdKrDyAVC0VJ9yNoBKQjWJtRog3VzFzYlziPy7bnQ4eJxA+IluxxYHt3rBMQfIgd7HnmGwHbA9H6sVTuS3a+mck6OWdceB64U5BF0yo2M29eK6RxAEJTTpSqu06kGwmRmlEOZnCsICK0RzpQN1CQAFQjGR86wAeGaeF2KM0TGo/Z3x0JCZTqB75xmi27alYbkf9p9Vi3zxsJE1GsQdDJoHbMsQ7xKDXcYhKo5n0DCJXM7Ippl0hCtcnWNiG4syfPg8pxzj3Nubcn2cLVNI402kP76Ai56AwV0A0qojKi6Am9oHf0YT1br9anNZxYU9a0Zxf9KevrGwQuok4=</latexit>

A = U


⌃ 0
0 0

�
V T =

 orthonormal basis for 
<latexit sha1_base64="pUDnBeG5rvzerIx9qqA3rd9X3kQ=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE1GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0O/VbT6g0j+WjGSfoR3QgecgZNVZ6aJz2yhW36s5AlomXkwrkqPfKX91+zNIIpWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWCpphNrPZpdOyIlV+iSMlS1pyEz9PZHRSOtxFNjOiJqhXvSm4n9eJzXhtZ9xmaQGJZsvClNBTEymb5M+V8iMGFtCmeL2VsKGVFFmbDglG4K3+PIyaZ5Xvcuqd39Rqd3kcRThCI7hDDy4ghrcQR0awCCEZ3iFN2fkvDjvzse8teDkM4fwB87nDxOJjRA=</latexit>

U 0

<latexit sha1_base64="1oHtuqWIeJ0ivJALILblRxNY0mA=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSL1VBIR9Vj04rGiaQttKJvtpF262YTdjVBKf4IXD4p49Rd589+4bXPQ1gcDj/dmmJkXpoJr47rfzsrq2vrGZmGruL2zu7dfOjhs6CRTDH2WiES1QqpRcIm+4UZgK1VI41BgMxzeTv3mEyrNE/loRikGMe1LHnFGjZUe/EqlWyq7VXcGsky8nJQhR71b+ur0EpbFKA0TVOu256YmGFNlOBM4KXYyjSllQ9rHtqWSxqiD8ezUCTm1So9EibIlDZmpvyfGNNZ6FIe2M6ZmoBe9qfif185MdB2MuUwzg5LNF0WZICYh079JjytkRowsoUxxeythA6ooMzadog3BW3x5mTTOq95l1bu/KNdu8jgKcAwncAYeXEEN7qAOPjDowzO8wpsjnBfn3fmYt644+cwR/IHz+QN0B41B</latexit>

U 00

<latexit sha1_base64="HT+XM1AtjfX9yQ98HzM6RWfc7AI=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0lE1GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj26nfeuLaiFg94jjhfkQHSoSCUbTSQ/O0V664VXcGsky8nFQgR71X/ur2Y5ZGXCGT1JiO5yboZ1SjYJJPSt3U8ISyER3wjqWKRtz42ezSCTmxSp+EsbalkMzU3xMZjYwZR4HtjCgOzaI3Ff/zOimG134mVJIiV2y+KEwlwZhM3yZ9oTlDObaEMi3srYQNqaYMbTglG4K3+PIyaZ5Xvcuqd39Rqd3kcRThCI7hDDy4ghrcQR0awCCEZ3iFN2fkvDjvzse8teDkM4fwB87nDxUOjRE=</latexit>

V 0

<latexit sha1_base64="jABzpxuywhDbsPrBSbdPDKrr0+8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSL1VBIR9Vj04rGi/YA2lM120i7dbMLuRiihP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtJ1Sax/LRjBP0IzqQPOSMGis9NCuVXqnsVt0ZyDLxclKGHPVe6avbj1kaoTRMUK07npsYP6PKcCZwUuymGhPKRnSAHUsljVD72ezUCTm1Sp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPYzLpPUoGTzRWEqiInJ9G/S5wqZEWNLKFPc3krYkCrKjE2naEPwFl9eJs3zqndZ9e4vyrWbPI4CHMMJnIEHV1CDO6hDAxgM4Ble4c0Rzovz7nzMW1ecfOYI/sD5/AF1jY1C</latexit>

V 00

<latexit sha1_base64="OTvKM06XDdnDvHR/3t5TuZ898wY=">AAAB9XicbVC7TsMwFL0pr1JeBUYWiwqpLFWCEDAWWBgLog+pDZXjOq1Vx4lsB1RF+Q8WBhBi5V/Y+BucNgO0HMnS0Tn36h4fL+JMadv+tgpLyyura8X10sbm1vZOeXevpcJYEtokIQ9lx8OKciZoUzPNaSeSFAcep21vfJ357UcqFQvFvZ5E1A3wUDCfEayN9NALsB4RzJO7tHp53C9X7Jo9BVokTk4qkKPRL3/1BiGJAyo04ViprmNH2k2w1IxwmpZ6saIRJmM8pF1DBQ6ocpNp6hQdGWWA/FCaJzSaqr83EhwoNQk8M5mlVPNeJv7ndWPtX7gJE1GsqSCzQ37MkQ5RVgEaMEmJ5hNDMJHMZEVkhCUm2hRVMiU4819eJK2TmnNWc25PK/WrvI4iHMAhVMGBc6jDDTSgCQQkPMMrvFlP1ov1bn3MRgtWvrMPf2B9/gDmcZIe</latexit>

R(A)
<latexit sha1_base64="lNkESEHK70j+bgYy6qwSjApovAg=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQi6rLqxpVU6AvaWCbTSTt0Mgkzk0IJ/RM3LhRx65+482+ctFlo64GBwzn3cs8cP+ZMacf5tlZW19Y3Ngtbxe2d3b19++CwqaJEEtogEY9k28eKciZoQzPNaTuWFIc+py1/dJf5rTGVikWiricx9UI8ECxgBGsj9Wy7G2I9JJinD9PyzVP9rGeXnIozA1ombk5KkKPWs7+6/YgkIRWacKxUx3Vi7aVYakY4nRa7iaIxJiM8oB1DBQ6p8tJZ8ik6NUofBZE0T2g0U39vpDhUahL6ZjLLqRa9TPzP6yQ6uPZSJuJEU0Hmh4KEIx2hrAbUZ5ISzSeGYCKZyYrIEEtMtCmraEpwF7+8TJrnFfey4j5elKq3eR0FOIYTKIMLV1CFe6hBAwiM4Rle4c1KrRfr3fqYj65Y+c4R/IH1+QO645MR</latexit>

N (AT )

<latexit sha1_base64="vZGsAF0R6BTpC5biDRvzLqTkmEM=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBHqpiQi6rLqxmWVvqCNZTKdtEMnkzAzKZTQP3HjQhG3/ok7/8ZJm4W2Hhg4nHMv98zxY86Udpxva2V1bX1js7BV3N7Z3du3Dw6bKkokoQ0S8Ui2fawoZ4I2NNOctmNJcehz2vJHd5nfGlOpWCTqehJTL8QDwQJGsDZSz7a7IdZDgnn6OC3fPNXPenbJqTgzoGXi5qQEOWo9+6vbj0gSUqEJx0p1XCfWXoqlZoTTabGbKBpjMsID2jFU4JAqL50ln6JTo/RREEnzhEYz9fdGikOlJqFvJrOcatHLxP+8TqKDay9lIk40FWR+KEg40hHKakB9JinRfGIIJpKZrIgMscREm7KKpgR38cvLpHlecS8r7sNFqXqb11GAYziBMrhwBVW4hxo0gMAYnuEV3qzUerHerY/56IqV7xzBH1ifP8ELkxU=</latexit>

R(AT )
<latexit sha1_base64="oBKhYxRSdiUzqhW3VdlhUdX3FIg=">AAAB9XicbVDLSsNAFL2pr1pfVZduBotQNyURUZdVN66kgn1AG8tkOmmHTiZhZqKUkP9w40IRt/6LO//GSZuFth4YOJxzL/fM8SLOlLbtb6uwtLyyulZcL21sbm3vlHf3WiqMJaFNEvJQdjysKGeCNjXTnHYiSXHgcdr2xteZ336kUrFQ3OtJRN0ADwXzGcHaSA+9AOsRwTy5TauXx/1yxa7ZU6BF4uSkAjka/fJXbxCSOKBCE46V6jp2pN0ES80Ip2mpFysaYTLGQ9o1VOCAKjeZpk7RkVEGyA+leUKjqfp7I8GBUpPAM5NZSjXvZeJ/XjfW/oWbMBHFmgoyO+THHOkQZRWgAZOUaD4xBBPJTFZERlhiok1RJVOCM//lRdI6qTlnNefutFK/yusowgEcQhUcOIc63EADmkBAwjO8wpv1ZL1Y79bHbLRg5Tv78AfW5w/gUZIa</latexit>

N (A) orthonormal basis for 

…eigenvalues of 
<latexit sha1_base64="QAuZdmEJn9eMyNIbmsZwokB/Iqo=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqdZr1M56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLrqY0Q==</latexit>

(ATA)
1
2 ⌫ 0

<latexit sha1_base64="3odtsL1p6C7V6prNE4fKqCYi4tg=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqVbrNc56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLoqY0Q==</latexit>

(AAT )
1
2 ⌫ 0

<latexit sha1_base64="WEVrCuaUhz4Cll71dg3QVKrvnlA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclUREXRbduKxiH9DEMplO2qGTSZi5EUrIyo2/4saFIm79Bnf+jZO2C209MHDmnHu5954gEVyD43xbC4tLyyurpbXy+sbm1ra9s9vUcaooa9BYxKodEM0El6wBHARrJ4qRKBCsFQyvCr/1wJTmsbyDUcL8iPQlDzklYKSufdDEHpfYiwgMgiC7ze8z8wMeMY1l3rUrTtUZA88Td0oqaIp61/7yejFNIyaBCqJ1x3US8DOigFPB8rKXapYQOiR91jFUEjPHz8Zn5PjIKD0cxso8CXis/u7ISKT1KApMZbGunvUK8T+vk0J44WdcJikwSSeDwlRgiHGRCe5xxSiIkSGEKm52xXRAFKFgkiubENzZk+dJ86TqnlXdm9NK7XIaRwnto0N0jFx0jmroGtVRA1H0iJ7RK3qznqwX6936mJQuWNOePfQH1ucPqXyYoA==</latexit>

V 2 Rn⇥n …eigenvectors of

<latexit sha1_base64="rOXoLkDWEn+1uKSgcYbzsSI/FDk=">AAACBnicbVBNS8NAEN34WetX1KMIi0XwVBIR9Vj04rGKaQtNLJvtpl26uwm7G6GEnLz4V7x4UMSrv8Gb/8ZNm4O2Phh4vDfDzLwwYVRpx/m2FhaXlldWK2vV9Y3NrW17Z7el4lRi4uGYxbITIkUYFcTTVDPSSSRBPGSkHY6uCr/9QKSisbjT44QEHA0EjShG2kg9+8CDPhXQ50gPwzC7ze8zDn1NOVGQ5z275tSdCeA8cUtSAyWaPfvL78c45URozJBSXddJdJAhqSlmJK/6qSIJwiM0IF1DBTJ7gmzyRg6PjNKHUSxNCQ0n6u+JDHGlxjw0ncW5atYrxP+8bqqjiyCjIkk1EXi6KEoZ1DEsMoF9KgnWbGwIwpKaWyEeIomwNslVTQju7MvzpHVSd8/q7s1prXFZxlEB++AQHAMXnIMGuAZN4AEMHsEzeAVv1pP1Yr1bH9PWBauc2QN/YH3+AKTJmJ0=</latexit>

U 2 Rm⇥m …eigenvectors of

<latexit sha1_base64="QAuZdmEJn9eMyNIbmsZwokB/Iqo=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqdZr1M56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLrqY0Q==</latexit>

(ATA)
1
2 ⌫ 0

<latexit sha1_base64="3odtsL1p6C7V6prNE4fKqCYi4tg=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqVbrNc56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLoqY0Q==</latexit>

(AAT )
1
2 ⌫ 0

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> ( <latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit> (

<latexit sha1_base64="euYjsY1RKFJB1mQdvFzLXAwxH/g=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cWTFtoQ9lsJ+3azSbsboRS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8MBVcG9f9dgpr6xubW8Xt0s7u3v5B+fCoqZNMMfRZIhLVDqlGwSX6hhuB7VQhjUOBrXB0N/NbT6g0T+SDGacYxHQgecQZNVZq+L1yxa26c5BV4uWkAjnqvfJXt5+wLEZpmKBadzw3NcGEKsOZwGmpm2lMKRvRAXYslTRGHUzmh07JmVX6JEqULWnIXP09MaGx1uM4tJ0xNUO97M3E/7xOZqKbYMJlmhmUbLEoygQxCZl9TfpcITNibAllittbCRtSRZmx2ZRsCN7yy6ukeVH1rqpe47JSu83jKMIJnMI5eHANNbiHOvjAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHsyWM3w==</latexit>

U
<latexit sha1_base64="/UPluFGRsvRyTFUN+sF0QXICgdE=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUaPXLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDtKmM4A==</latexit>

V



Singular Value Decomposition (SVD)
<latexit sha1_base64="GbmykbXcfqo+GI+IQBXkNdirOc8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCdm78FTcuFHHrL7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCQo8jPQyC9Da7Tzn0NOVEQZH17KpTcyaA88QtSBUUaPTsL68f4YQToTFDSnVdJ9Z+iqSmmJGs4iWKxAiP0IB0DRXI7PHTyR8ZPDRKH4aRNCU0nKi/J1LElRrzwHTm56pZLxf/87qJDs/9lIo40UTg6aIwYVBHMA8F9qkkWLOxIQhLam6FeIgkwtpEVzEhuLMvz5PWcc09rbk3J9X6ZRFHGeyBA3AEXHAG6uAaNEATYPAInsEreLOerBfr3fqYtpasYmYX/IH1+QPgHZi0</latexit>

A 2 Rm⇥n

<latexit sha1_base64="ExINJ0FibpjXA6ddRmUgjuNU75M="></latexit>

A =

2

4
| |
A1 · · · An

| |

3

5 =

2

64
� aT1 �

...
� aTm �

3

75

Singular Value Decomposition & Polar Decomposition

<latexit sha1_base64="h9b1SViN20YCiTdFpNjCcCuQqU0=">AAACK3icbVDLSgMxFM34rOOr6tJNsPjYtMyIqMtSNy4r9AWdWjLpbRuayQxJRixD/8eNv+JCFz5w63+YPizaeiBwOOcecu/xI86Udpx3a2FxaXllNbVmr29sbm2nd3YrKowlhTINeShrPlHAmYCyZppDLZJAAp9D1e9dDf3qHUjFQlHS/QgaAekI1maUaCM10wXb86HDROIHREt2P8B2Fh/hpHI8uC0ZksWe96NMJdsD0ZommumMk3NGwPPEnZAMmqDYTD97rZDGAQhNOVGq7jqRbiREakY5DGwvVhAR2iMdqBsqSACqkYxuHeBDo7RwO5TmCY1H6u9EQgKl+oFvJs1+XTXrDcX/vHqs25eNhIko1iDo+KN2zLEO8bA43GISqOZ9QwiVzOyKaZdIQrWp1zYluLMnz5PKac49z7k3Z5l8YVJHCu2jA3SCXHSB8ugaFVEZUfSAntArerMerRfrw/ocjy5Yk8we+gPr6xutQaMY</latexit>"
� V 0T �
� V 00T �

#

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="WSSu6G98ilXuyVKNFI/+/1e3qDo=">AAACJXicbZDLSgMxFIYzXut4q7p0EyxaV2VGRF24KLpxWcFpC51SMulpG5rJDElGLNO+jBtfxY0LiwiufBXTC0Vbfwh8/Occcs4fxJwp7Thf1tLyyuraembD3tza3tnN7u2XVZRICh6NeCSrAVHAmQBPM82hGksgYcChEnRvR/XKI0jFIvGgezHUQ9IWrMUo0cZqZK/9ANpMpEFItGRPA2z38QnuY9+3vbwhL58f8cz0QTRnzY1szik4Y+FFcKeQQ1OVGtmh34xoEoLQlBOlaq4T63pKpGaUw8D2EwUxoV3ShppBQUJQ9XR85QAfG6eJW5E0T2g8dn9PpCRUqhcGptPs11HztZH5X62W6NZVPWUiTjQIOvmolXCsIzyKDDeZBKp5zwChkpldMe0QSag2wdomBHf+5EUonxXci4J7f54r3kzjyKBDdIROkYsuURHdoRLyEEXP6BW9o6H1Yr1ZH9bnpHXJms4coD+yvn8ADImh7A==</latexit>2

4
| |
U 0 U 00

| |

3

5

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k
<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k <latexit sha1_base64="NjqnEkzNjOB4W9y2GwSGbNgYSrc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qSnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/DXaOIg==</latexit>

n� k

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>

(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="JIuH92v8f6Syraw1zPhv35p9Gi0=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GOpF48V7Ac0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1Bqw8GHu/NMDMvTKUw6LpfTmltfWNzq7xd2dnd2z+oHh51TJJpxtsskYnuhdRwKRRvo0DJe6nmNA4l74aT27nffeTaiEQ94DTlQUxHSkSCUbRS12+K0cjPB9WaW3cXIH+JV5AaFGgNqp/+MGFZzBUySY3pe26KQU41Cib5rOJnhqeUTeiI9y1VNOYmyBfnzsiZVYYkSrQthWSh/pzIaWzMNA5tZ0xxbFa9ufif188wuglyodIMuWLLRVEmCSZk/jsZCs0ZyqkllGlhbyVsTDVlaBOq2BC81Zf/ks5F3buqe/eXtUaziKMMJ3AK5+DBNTTgDlrQBgYTeIIXeHVS59l5c96XrSWnmDmGX3A+vgEkN49y</latexit>(

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="8HotZ7L9jIC+JMZElREUEsd2+jQ=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUGPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q6rXuKzUbvM4inACp3AOHlxDDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kD1H2M9Q==</latexit>

k

<latexit sha1_base64="/MSswaQfTdpr8CD6229D7jKXMhY=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgxbAroh6DXjxGMA9IljA7mU3GzGOZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEs6M9f1vr7Cyura+UdwsbW3v7O6V9w+aRqWa0AZRXOl2hA3lTNKGZZbTdqIpFhGnrWh0O/VbT1QbpuSDHSc0FHggWcwItk5qCnSGRqhXrvhVfwa0TIKcVCBHvVf+6vYVSQWVlnBsTCfwExtmWFtGOJ2UuqmhCSYjPKAdRyUW1ITZ7NoJOnFKH8VKu5IWzdTfExkWxoxF5DoFtkOz6E3F/7xOauPrMGMySS2VZL4oTjmyCk1fR32mKbF87AgmmrlbERlijYl1AZVcCMHiy8ukeV4NLqvB/UWldpPHUYQjOIZTCOAKanAHdWgAgUd4hld485T34r17H/PWgpfPHMIfeJ8/C+2OIQ==</latexit>

m� k

<latexit sha1_base64="JbLTKYoAwcptaUJJn6vA75zFztE=">AAACG3icbVBNS8NAEN34WeNX1aOXxaJ4KkkR9Vj04rGi/YAmlM1m2i7dbMLuRiyh/8OLf8WLB0U8CR78N27TItr6YODx3gwz84KEM6Ud58taWFxaXlktrNnrG5tb28Wd3YaKU0mhTmMey1ZAFHAmoK6Z5tBKJJAo4NAMBpdjv3kHUrFY3OphAn5EeoJ1GSXaSJ1ixQugx0QWRERLdj+yvRvWiwg+wg72PNvJie2BCH9aOsWSU3Zy4HniTkkJTVHrFD+8MKZpBEJTTpRqu06i/YxIzSgHszJVkBA6ID1oGypIBMrP8t9G+NAoIe7G0pTQOFd/T2QkUmoYBabT3NdXs95Y/M9rp7p77mdMJKkGQSeLuinHOsbjoHDIJFDNh4YQKpm5FdM+kYRqE6dtQnBnX54njUrZPS271yel6sU0jgLaRwfoGLnoDFXRFaqhOqLoAT2hF/RqPVrP1pv1PmldsKYze+gPrM9vhOOfNg==</latexit>
⌃ 0
0 0

�<latexit sha1_base64="Fgvm9A4XvO1nvj+Ry5BDXNyHGhI=">AAACKHicbVDLSgMxFM3UVx1fVZdugkVxVWZE1E2x6sZlxb6gU0smvW1DM5khyYhl6Oe48VfciCjSrV9i+gC19ULC4ZxzufceP+JMaccZWqmFxaXllfSqvba+sbmV2d6pqDCWFMo05KGs+UQBZwLKmmkOtUgCCXwOVb93PdKrDyAVC0VJ9yNoBKQjWJtRog3VzFzYlziPy7bnQ4eJxA+IluxxYHt3rBMQfIgd7HnmGwHbA9H6sVTuS3a+mck6OWdceB64U5BF0yo2M29eK6RxAEJTTpSqu06kGwmRmlEOZnCsICK0RzpQN1CQAFQjGR86wAeGaeF2KM0TGo/Z3x0JCZTqB75xmi27alYbkf9p9Vi3zxsJE1GsQdDJoHbMsQ7xKDXcYhKo5n0DCJXM7Ippl0hCtcnWNiG4syfPg8pxzj3Nubcn2cLVNI402kP76Ai56AwV0A0qojKi6Am9oHf0YT1br9anNZxYU9a0Zxf9KevrGwQuok4=</latexit>

A = U


⌃ 0
0 0

�
V T =

…eigenvalues of 

…eigenvectors of

…eigenvectors of

<latexit sha1_base64="9H0HNdkUOeGlpTXOmzreec0uH4c="></latexit>

⌃ =

2

64
�1 · · · 0
...

...
0 · · · �k

3

75
<latexit sha1_base64="1+stDQnZbI/52th/78/So4AOoZA=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU9kVUU9S9OKxgrWF7lKyabYNTbIhyQpl6d/w4kERr/4Zb/4b03YP2vpg4PHeDDPzYsWZsb7/7ZVWVtfWN8qbla3tnd296v7Bo0kzTWiLpDzVnRgbypmkLcsspx2lKRYxp+14dDv1209UG5bKBztWNBJ4IFnCCLZOCkPDBgL3GLpGfq9a8+v+DGiZBAWpQYFmr/oV9lOSCSot4diYbuArG+VYW0Y4nVTCzFCFyQgPaNdRiQU1UT67eYJOnNJHSapdSYtm6u+JHAtjxiJ2nQLboVn0puJ/XjezyVWUM6kySyWZL0oyjmyKpgGgPtOUWD52BBPN3K2IDLHGxLqYKi6EYPHlZfJ4Vg8u6sH9ea1xU8RRhiM4hlMI4BIacAdNaAEBBc/wCm9e5r14797HvLXkFTOH8Afe5w/GF5Db</latexit>

�i > 0
<latexit sha1_base64="8dmM2b7GMlDN6j2n9G/PR4wGtiI=">AAACC3icbVC7TsMwFHXKq5RXgJHFaoXEVCUIAWMFC2N59CE1oXJcp7ViO5HtIFVRdhZ+hYUBhFj5ATb+BqftAC1HutLROffq3nuChFGlHefbKi0tr6yuldcrG5tb2zv27l5bxanEpIVjFstugBRhVJCWppqRbiIJ4gEjnSC6LPzOA5GKxuJOjxPiczQUNKQYaSP17ap3S4ccQY8K6HGkR0GQ3eT3WQQ9TTlRMMr7ds2pOxPAReLOSA3M0OzbX94gxiknQmOGlOq5TqL9DElNMSN5xUsVSRCO0JD0DBXI7PGzyS85PDTKAIaxNCU0nKi/JzLElRrzwHQW56p5rxD/83qpDs/9jIok1UTg6aIwZVDHsAgGDqgkWLOxIQhLam6FeIQkwtrEVzEhuPMvL5L2cd09rbvXJ7XGxSyOMjgAVXAEXHAGGuAKNEELYPAInsEreLOerBfr3fqYtpas2cw++APr8weRqJrD</latexit>

⌃ 2 Rk⇥k

<latexit sha1_base64="QAuZdmEJn9eMyNIbmsZwokB/Iqo=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqdZr1M56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLrqY0Q==</latexit>

(ATA)
1
2 ⌫ 0

<latexit sha1_base64="3odtsL1p6C7V6prNE4fKqCYi4tg=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqVbrNc56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLoqY0Q==</latexit>

(AAT )
1
2 ⌫ 0

<latexit sha1_base64="WEVrCuaUhz4Cll71dg3QVKrvnlA=">AAACBnicbVDLSsNAFJ34rPUVdSnCYBFclUREXRbduKxiH9DEMplO2qGTSZi5EUrIyo2/4saFIm79Bnf+jZO2C209MHDmnHu5954gEVyD43xbC4tLyyurpbXy+sbm1ra9s9vUcaooa9BYxKodEM0El6wBHARrJ4qRKBCsFQyvCr/1wJTmsbyDUcL8iPQlDzklYKSufdDEHpfYiwgMgiC7ze8z8wMeMY1l3rUrTtUZA88Td0oqaIp61/7yejFNIyaBCqJ1x3US8DOigFPB8rKXapYQOiR91jFUEjPHz8Zn5PjIKD0cxso8CXis/u7ISKT1KApMZbGunvUK8T+vk0J44WdcJikwSSeDwlRgiHGRCe5xxSiIkSGEKm52xXRAFKFgkiubENzZk+dJ86TqnlXdm9NK7XIaRwnto0N0jFx0jmroGtVRA1H0iJ7RK3qznqwX6936mJQuWNOePfQH1ucPqXyYoA==</latexit>

V 2 Rn⇥n

<latexit sha1_base64="rOXoLkDWEn+1uKSgcYbzsSI/FDk=">AAACBnicbVBNS8NAEN34WetX1KMIi0XwVBIR9Vj04rGKaQtNLJvtpl26uwm7G6GEnLz4V7x4UMSrv8Gb/8ZNm4O2Phh4vDfDzLwwYVRpx/m2FhaXlldWK2vV9Y3NrW17Z7el4lRi4uGYxbITIkUYFcTTVDPSSSRBPGSkHY6uCr/9QKSisbjT44QEHA0EjShG2kg9+8CDPhXQ50gPwzC7ze8zDn1NOVGQ5z275tSdCeA8cUtSAyWaPfvL78c45URozJBSXddJdJAhqSlmJK/6qSIJwiM0IF1DBTJ7gmzyRg6PjNKHUSxNCQ0n6u+JDHGlxjw0ncW5atYrxP+8bqqjiyCjIkk1EXi6KEoZ1DEsMoF9KgnWbGwIwpKaWyEeIomwNslVTQju7MvzpHVSd8/q7s1prXFZxlEB++AQHAMXnIMGuAZN4AEMHsEzeAVv1pP1Yr1bH9PWBauc2QN/YH3+AKTJmJ0=</latexit>

U 2 Rm⇥m

<latexit sha1_base64="QAuZdmEJn9eMyNIbmsZwokB/Iqo=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqdZr1M56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLrqY0Q==</latexit>

(ATA)
1
2 ⌫ 0

<latexit sha1_base64="3odtsL1p6C7V6prNE4fKqCYi4tg=">AAACCHicbVC7TsMwFHXKq5RXgJEBiwqpLFVSIWBsYWEsUl9Sk1aO67RWHSfYDlIVZWThV1gYQIiVT2Djb3DbDNBypCsdnXOv7r3HixiVyrK+jdzK6tr6Rn6zsLW9s7tn7h+0ZBgLTJo4ZKHoeEgSRjlpKqoY6USCoMBjpO2Nb6Z++4EISUPeUJOIuAEacupTjJSW+uZxqVbrNc56iaN8gXBip0klTaEjY4zJPbT6ZtEqWzPAZWJnpAgy1PvmlzMIcRwQrjBDUnZtK1JugoSimJG04MSSRAiP0ZB0NeUoINJNZo+k8FQrA+iHQhdXcKb+nkhQIOUk8HRngNRILnpT8T+vGyv/yk0oj2JFOJ4v8mMGVQinqcABFQQrNtEEYUH1rRCPkA5E6ewKOgR78eVl0qqU7YuyfXderF5nceTBETgBJWCDS1AFt6AOmgCDR/AMXsGb8WS8GO/Gx7w1Z2Qzh+APjM8fLoqY0Q==</latexit>

(AAT )
1
2 ⌫ 0

<latexit sha1_base64="2q0Y/CthS3brsr2cBoy1p6+rDMU="></latexit>

A =


U 0 U 00

� 
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0

�
V T = A
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�
| {z }
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<latexit sha1_base64="70UB0cA4//yPu0j3o+WUBaKu/Rk="></latexit>

A = U


⌃ 0

� "
V 0T

V 00T

#
=
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… full column rank … full row rank

…general

<latexit sha1_base64="VocAvNciSjZ1D+irsMvBteq3lM4="></latexit>

A =


U 0 U 00

� 
⌃ 0
0 0

� "
V 0T

V 00T

#
=

⇣
AAT

⌘ 1
2

| {z }
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⇣
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| {z }
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<latexit sha1_base64="t5jKesWLo3DAIroOM7gys3reAwM="></latexit>

A =


U 0 U 00

� 
⌃ 0
0 0

� "
V 0T

V 00T

#
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⇣
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⌘ †
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PD



SVD & Polar Decomposition
<latexit sha1_base64="GbmykbXcfqo+GI+IQBXkNdirOc8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCdm78FTcuFHHrL7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCQo8jPQyC9Da7Tzn0NOVEQZH17KpTcyaA88QtSBUUaPTsL68f4YQToTFDSnVdJ9Z+iqSmmJGs4iWKxAiP0IB0DRXI7PHTyR8ZPDRKH4aRNCU0nKi/J1LElRrzwHTm56pZLxf/87qJDs/9lIo40UTg6aIwYVBHMA8F9qkkWLOxIQhLam6FeIgkwtpEVzEhuLMvz5PWcc09rbk3J9X6ZRFHGeyBA3AEXHAG6uAaNEATYPAInsEreLOerBfr3fqYtpasYmYX/IH1+QPgHZi0</latexit>

A 2 Rm⇥n

<latexit sha1_base64="ExINJ0FibpjXA6ddRmUgjuNU75M="></latexit>

A =

2

4
| |
A1 · · · An

| |

3

5 =

2
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� aTm �

3

75

Related Matrices …use -1 to represent the Moore-Penrose pseudo inverse 

<latexit sha1_base64="CEL6ftmBs04NYywtQ612YLsyM8Q="></latexit>

A =


U 0 U 00

� 
⌃ 0
0 0
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V 0T

V 00T

#
=

<latexit sha1_base64="n2aGyTDhVrPWBSP2xXAiIF/N4bQ="></latexit>

AT =


V 0 V 00

� 
⌃ 0
0 0

� "
U 0T

U 00T

#
=

<latexit sha1_base64="x78gRIzAsrccVl5Oi9nIL6/3Qtw="></latexit>

A�1 =


V 0 V 00

� 
⌃�1 0
0 0

� "
U 0T

U 00T

#
=

<latexit sha1_base64="jfvJaLoihKbN1pw5tHxU0hY+Mf0="></latexit>

A�T =


U 0 U 00

� 
⌃�1 0
0 0

� "
V 0T

V 00T

#
=

<latexit sha1_base64="7/686FVA69I+OpQnsAjXuJG7asw=">AAACY3icbZFLT8JAFIWn9YWgUtGdMWkkJriQtMSoGxPAjUtMeCW0kOkwhQnTR2amJtj0T7pz58b/4VC6kMJNJjk5373zOOOElHBhGN+Kurd/cHhUOC6WTk7Pytp5pc+DiCHcQwEN2NCBHFPi454gguJhyDD0HIoHzuJ1xQcfmHES+F2xDLHtwZlPXIKgkNZE+2xZbTKrtcbdVNyN43tLuAyi2EziRpLk6QYsvqyx5LtwHm7u3JpoVaNupKVvCzMTVZBVZ6J9WdMARR72BaKQ85FphMKOIRMEUZwUrYjjEKIFnOGRlD70MLfjNKNEv5XOVHcDJpcv9NT9PxFDj/Ol58hOD4o5z7OVuYuNIuE+2zHxw0hgH60PciOqi0BfBa5PCcNI0KUUEDEi76qjOZQ5CPktRRmCmX/ytug36uZj3Xx/qDbbWRwFcAVuQA2Y4Ak0wRvogB5A4Ec5VMqKpvyqJbWiXq5bVSWbuQAbpV7/AaF8tXc=</latexit>

A
⇣
ATA

⌘� 1
2
⇣
ATA

⌘ 1
2
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⇣
AAT

⌘ 1
2
⇣
AAT

⌘� 1
2
A

<latexit sha1_base64="C4yr8WTNhl+3B+V/FM+zU6bKShw=">AAACZ3icbZFLS8NAFIUn8VXjo9GKCG6iRagLS1JE3Qht3bis0Bc0aZlMJ+3QyYOZiVBC/JHu3LvxXzhts7CxFwYO57t3HmfciBIuTPNLUbe2d3b3CvvaweHRcVE/Oe3yMGYId1BIQ9Z3IceUBLgjiKC4HzEMfZfinjt7WfDeO2achEFbzCPs+HASEI8gKKQ10j8aw7bdJJNKIxO3w+TOFh6DKLHSpJameboGtecVHrYbm3Aeru8swUgvm1VzWcZ/YWWiDLJqjfRPexyi2MeBQBRyPrDMSDgJZIIgilPNjjmOIJrBCR5IGUAfcydZ5pQaN9IZG17I5AqEsXT/TiTQ53zuu7LTh2LK82xhbmKDWHhPTkKCKBY4QKuDvJgaIjQWoRtjwjASdC4FRIzIuxpoCmUSQn6NJkOw8k/+L7q1qvVQtd7uy/VmFkcBXIJrUAEWeAR18ApaoAMQ+FY0paScKT9qUT1XL1atqpLNlMBaqVe/AeK3Aw==</latexit>

AT
⇣
AAT

⌘� 1
2
⇣
AAT

⌘ 1
2
=

⇣
ATA

⌘ 1
2
⇣
ATA

⌘� 1
2
AT

<latexit sha1_base64="IDyUR52ZA+x6UwqTgdgYt/IV340="></latexit>

A�1
⇣
AAT

⌘ 1
2
⇣
AAT

⌘� 1
2
=

⇣
ATA

⌘� 1
2
⇣
ATA

⌘ 1
2
A�1

<latexit sha1_base64="7mlhLQ67CEgBjJoG1nB+qZnqfcI="></latexit>

A�T
⇣
ATA

⌘ 1
2
⇣
ATA

⌘� 1
2
=

⇣
AAT

⌘� 1
2
⇣
AAT

⌘ 1
2
A�T

<latexit sha1_base64="ZsEFN0cvaS81yHeY+wqzk831Mkg=">AAACRnicbVBLSwMxGPy2vuur6tFLsEjbS9kVUS9C0YtHRXcttGvJpmkbmn2QZIWy9Nd58ezNn+DFgyJezW5X1NaBwGRmvjzGiziTyjSfjcLc/MLi0vJKcXVtfWOztLXtyDAWhNok5KFoelhSzgJqK6Y4bUaCYt/j9NYbnqf+7T0VkoXBjRpF1PVxP2A9RrDSUqfknqL2GetXkV1JnMr47ibd1TLJqbSvWd/HEz2L1VAet789+8f755xOqWzWzQxollg5KUOOy07pqd0NSezTQBGOpWxZZqTcBAvFCKfjYjuWNMJkiPu0pWmAfSrdJKthjPa10kW9UOgVKJSpvycS7Es58j2d9LEayGkvFf/zWrHqnbgJC6JY0YBMLurFHKkQpZ2iLhOUKD7SBBPB9FsRGWCBidLNF3UJ1vSXZ4lzULeO6tbVYblxltexDLuwB1Ww4BgacAGXYAOBB3iBN3g3Ho1X48P4nEQLRj6zA39QgC+PXayI</latexit>

=
⇣
U 0V 0T

⌘⇣
V 0⌃V 0T

⌘
=

⇣
U 0⌃U 0T

⌘⇣
U 0V 0T

⌘

<latexit sha1_base64="2u8FrjsFo37UXQYxZ8FGQLmbyzA="></latexit>

=
⇣
V 0⌃V 0T

⌘⇣
V 0U 0T

⌘
=

⇣
V 0U 0T

⌘⇣
U 0⌃U 0T

⌘

<latexit sha1_base64="M6PzFGoMQ3vUVsiGY9W46uc9X2s="></latexit>

=
⇣
U 0V 0T

⌘⇣
V 0⌃�1V 0T

⌘
=

⇣
U 0⌃�1U 0T

⌘⇣
U 0V 0T

⌘

<latexit sha1_base64="RcDGMC/GNl7wqDyS+e5t5lYbW74="></latexit>

=
⇣
V 0⌃�1V 0T

⌘⇣
V 0U 0T

⌘
=

⇣
V 0U 0T

⌘⇣
U 0⌃�1U 0T

⌘



SVD & Polar Decomposition
<latexit sha1_base64="GbmykbXcfqo+GI+IQBXkNdirOc8=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6rLqxmUV+4Amlsl00g6dmYSZiVBCdm78FTcuFHHrL7jzb5y0WWjrgQuHc+7l3nuCmFGlHefbKi0sLi2vlFcra+sbm1v29k5LRYnEpIkjFslOgBRhVJCmppqRTiwJ4gEj7WB0lfvtByIVjcSdHsfE52ggaEgx0kbq2fsX0KMCQo8jPQyC9Da7Tzn0NOVEQZH17KpTcyaA88QtSBUUaPTsL68f4YQToTFDSnVdJ9Z+iqSmmJGs4iWKxAiP0IB0DRXI7PHTyR8ZPDRKH4aRNCU0nKi/J1LElRrzwHTm56pZLxf/87qJDs/9lIo40UTg6aIwYVBHMA8F9qkkWLOxIQhLam6FeIgkwtpEVzEhuLMvz5PWcc09rbk3J9X6ZRFHGeyBA3AEXHAG6uAaNEATYPAInsEreLOerBfr3fqYtpasYmYX/IH1+QPgHZi0</latexit>

A 2 Rm⇥n

<latexit sha1_base64="ExINJ0FibpjXA6ddRmUgjuNU75M="></latexit>

A =

2

4
| |
A1 · · · An

| |

3

5 =

2

64
� aT1 �

...
� aTm �

3

75

Related Matrices …use -1 to represent the Moore-Penrose pseudo inverse 

<latexit sha1_base64="CEL6ftmBs04NYywtQ612YLsyM8Q="></latexit>

A =


U 0 U 00

� 
⌃ 0
0 0

� "
V 0T

V 00T

#
=

<latexit sha1_base64="n2aGyTDhVrPWBSP2xXAiIF/N4bQ="></latexit>

AT =


V 0 V 00

� 
⌃ 0
0 0

� "
U 0T

U 00T

#
=

<latexit sha1_base64="x78gRIzAsrccVl5Oi9nIL6/3Qtw="></latexit>

A�1 =


V 0 V 00

� 
⌃�1 0
0 0

� "
U 0T

U 00T

#
=

<latexit sha1_base64="jfvJaLoihKbN1pw5tHxU0hY+Mf0="></latexit>

A�T =


U 0 U 00

� 
⌃�1 0
0 0

� "
V 0T

V 00T

#
=

<latexit sha1_base64="ZsEFN0cvaS81yHeY+wqzk831Mkg=">AAACRnicbVBLSwMxGPy2vuur6tFLsEjbS9kVUS9C0YtHRXcttGvJpmkbmn2QZIWy9Nd58ezNn+DFgyJezW5X1NaBwGRmvjzGiziTyjSfjcLc/MLi0vJKcXVtfWOztLXtyDAWhNok5KFoelhSzgJqK6Y4bUaCYt/j9NYbnqf+7T0VkoXBjRpF1PVxP2A9RrDSUqfknqL2GetXkV1JnMr47ibd1TLJqbSvWd/HEz2L1VAet789+8f755xOqWzWzQxollg5KUOOy07pqd0NSezTQBGOpWxZZqTcBAvFCKfjYjuWNMJkiPu0pWmAfSrdJKthjPa10kW9UOgVKJSpvycS7Es58j2d9LEayGkvFf/zWrHqnbgJC6JY0YBMLurFHKkQpZ2iLhOUKD7SBBPB9FsRGWCBidLNF3UJ1vSXZ4lzULeO6tbVYblxltexDLuwB1Ww4BgacAGXYAOBB3iBN3g3Ho1X48P4nEQLRj6zA39QgC+PXayI</latexit>

=
⇣
U 0V 0T

⌘⇣
V 0⌃V 0T

⌘
=

⇣
U 0⌃U 0T

⌘⇣
U 0V 0T

⌘

<latexit sha1_base64="2u8FrjsFo37UXQYxZ8FGQLmbyzA="></latexit>

=
⇣
V 0⌃V 0T

⌘⇣
V 0U 0T

⌘
=

⇣
V 0U 0T

⌘⇣
U 0⌃U 0T

⌘

<latexit sha1_base64="M6PzFGoMQ3vUVsiGY9W46uc9X2s="></latexit>

=
⇣
U 0V 0T

⌘⇣
V 0⌃�1V 0T

⌘
=

⇣
U 0⌃�1U 0T

⌘⇣
U 0V 0T

⌘

<latexit sha1_base64="RcDGMC/GNl7wqDyS+e5t5lYbW74="></latexit>

=
⇣
V 0⌃�1V 0T

⌘⇣
V 0U 0T

⌘
=

⇣
V 0U 0T

⌘⇣
U 0⌃�1U 0T

⌘

<latexit sha1_base64="CST5H5OU3nOEbBW17EOiHK4AayU=">AAAB8XicbVBNS8NAEJ34WetX1aOXYBE8lUREPRa9eKxoP7ANZbPdtEt3N2F3IpbQf+HFgyJe/Tfe/Ddu2xy09cHA470ZZuaFieAGPe/bWVpeWV1bL2wUN7e2d3ZLe/sNE6easjqNRaxbITFMcMXqyFGwVqIZkaFgzXB4PfGbj0wbHqt7HCUskKSveMQpQSs9dJA9YXY3kuNuqexVvCncReLnpAw5at3SV6cX01QyhVQQY9q+l2CQEY2cCjYudlLDEkKHpM/alioimQmy6cVj99gqPTeKtS2F7lT9PZERacxIhrZTEhyYeW8i/ue1U4wug4yrJEWm6GxRlAoXY3fyvtvjmlEUI0sI1dze6tIB0YSiDaloQ/DnX14kjdOKf17xb8/K1as8jgIcwhGcgA8XUIUbqEEdKCh4hld4c4zz4rw7H7PWJSefOYA/cD5/AB5UkTY=</latexit>

Sym

<latexit sha1_base64="5jKA5o/FkoyX7bn0m/ycu20MS64=">AAAB8nicbVBNS8NAEN34WetX1aOXxSJ4KomIeix68VjRfkAbymY7aZdusmF3opbQn+HFgyJe/TXe/Ddu2xy09cHA470ZZuYFiRQGXffbWVpeWV1bL2wUN7e2d3ZLe/sNo1LNoc6VVLoVMANSxFBHgRJaiQYWBRKawfB64jcfQBuh4nscJeBHrB+LUHCGVmp3EJ4wuxvC47hbKrsVdwq6SLyclEmOWrf01ekpnkYQI5fMmLbnJuhnTKPgEsbFTmogYXzI+tC2NGYRGD+bnjymx1bp0VBpWzHSqfp7ImORMaMosJ0Rw4GZ9ybif147xfDSz0ScpAgxny0KU0lR0cn/tCc0cJQjSxjXwt5K+YBpxtGmVLQhePMvL5LGacU7r3i3Z+XqVR5HgRySI3JCPHJBquSG1EidcKLIM3klbw46L8678zFrXXLymQPyB87nD9pgkaE=</latexit>

Skew

<latexit sha1_base64="nzeHdTc6GYXSIa1Z9qZXpeJssHk=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeqx68diC/YA2lM120q7dbMLuRiihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6m/qtJ1Sax/LBjBP0IzqQPOSMGivVb3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5Srt3kcBTiGEzgDD66gCvdQgwYwQHiGV3hzHp0X5935mLeuOPnMEfyB8/kDlNWMyw==</latexit>

A

<latexit sha1_base64="l71Q9Kxi4NizjPtnHdvOmRog6eY=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMeoF48R84JkDbOTSTJkdnaZ6RXCkk/w4kERr36RN//GSbIHTSxoKKq66e4KYikMuu63k1tZXVvfyG8WtrZ3dveK+wcNEyWa8TqLZKRbATVcCsXrKFDyVqw5DQPJm8Hoduo3n7g2IlI1HMfcD+lAib5gFK30cP1Y6xZLbtmdgSwTLyMlyFDtFr86vYglIVfIJDWm7bkx+inVKJjkk0InMTymbEQHvG2poiE3fjo7dUJOrNIj/UjbUkhm6u+JlIbGjMPAdoYUh2bRm4r/ee0E+1d+KlScIFdsvqifSIIRmf5NekJzhnJsCWVa2FsJG1JNGdp0CjYEb/HlZdI4K3sXZe/+vFS5yeLIwxEcwyl4cAkVuIMq1IHBAJ7hFd4c6bw4787HvDXnZDOH8AfO5w/tVo2R</latexit>

AT

<latexit sha1_base64="CEqFtP1GOTUUtebQtNrDMjdZ4/Y=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRD1WvXisYD+gXUs2zbax2WRJskJZ9j948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcyZNq777RSWlldW14rrpY3Nre2d8u5eU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsY3Uz81hNVmklxb8Yx9SM8ECxkBBsrNa8e0hMv65UrbtWdAi0SLycVyFHvlb+6fUmSiApDONa647mx8VOsDCOcZqVuommMyQgPaMdSgSOq/XR6bYaOrNJHoVS2hEFT9fdEiiOtx1FgOyNshnrem4j/eZ3EhJd+ykScGCrIbFGYcGQkmryO+kxRYvjYEkwUs7ciMsQKE2MDKtkQvPmXF0nztOqdV727s0rtOo+jCAdwCMfgwQXU4Bbq0AACj/AMr/DmSOfFeXc+Zq0FJ5/Zhz9wPn8A5xOOsQ==</latexit>

A�1

<latexit sha1_base64="slgLICUDgfdVCN/h3yVvmlk+EJc=">AAAB+HicbVBNT8JAEJ36ifhB1aOXjcTgibTGqEeiF48YKZBAJdtlCxu222Z3a4INv8SLB43x6k/x5r9xgR4UfMkkL+/NZGZekHCmtON8Wyura+sbm4Wt4vbO7l7J3j9oqjiVhHok5rFsB1hRzgT1NNOcthNJcRRw2gpGN1O/9UilYrFo6HFC/QgPBAsZwdpIPbvkVbr3bBBhlHmVyUOjZ5edqjMDWiZuTsqQo96zv7r9mKQRFZpwrFTHdRLtZ1hqRjidFLupogkmIzygHUMFjqjys9nhE3RilD4KY2lKaDRTf09kOFJqHAWmM8J6qBa9qfif10l1eOVnTCSppoLMF4UpRzpG0xRQn0lKNB8bgolk5lZEhlhiok1WRROCu/jyMmmeVd2Lqnt3Xq5d53EU4AiO4RRcuIQa3EIdPCCQwjO8wpv1ZL1Y79bHvHXFymcO4Q+szx99GJJW</latexit>

U 0⌃U 0T

<latexit sha1_base64="PhKwW3wHSKv8i3JrSz96wVy+BU8=">AAAB+HicbVBNT8JAEJ36ifhB1aOXjcTgibTGqEeiF48YoZBAJdtlCxu222Z3a4INv8SLB43x6k/x5r9xgR4UfMkkL+/NZGZekHCmtON8Wyura+sbm4Wt4vbO7l7J3j/wVJxKQpsk5rFsB1hRzgRtaqY5bSeS4ijgtBWMbqZ+65FKxWLR0OOE+hEeCBYygrWRenbJq3Tv2SDCKPMqk4dGzy47VWcGtEzcnJQhR71nf3X7MUkjKjThWKmO6yTaz7DUjHA6KXZTRRNMRnhAO4YKHFHlZ7PDJ+jEKH0UxtKU0Gim/p7IcKTUOApMZ4T1UC16U/E/r5Pq8MrPmEhSTQWZLwpTjnSMpimgPpOUaD42BBPJzK2IDLHERJusiiYEd/HlZeKdVd2Lqnt3Xq5d53EU4AiO4RRcuIQa3EIdmkAghWd4hTfryXqx3q2PeeuKlc8cwh9Ynz+AMpJY</latexit>

V 0⌃V 0T

<latexit sha1_base64="DWbAKZ6QMeKZAwIm3SWZzCWgN/Y=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBi2VXinqsevFYoV/QriWbZtvYbLIkWaEs/Q9ePCji1f/jzX9j2u5BWx8MPN6bYWZeEHOmjet+O7mV1bX1jfxmYWt7Z3evuH/Q1DJRhDaI5FK1A6wpZ4I2DDOctmNFcRRw2gpGt1O/9USVZlLUzTimfoQHgoWMYGOl5vVDelaf9Iolt+zOgJaJl5ESZKj1il/dviRJRIUhHGvd8dzY+ClWhhFOJ4VuommMyQgPaMdSgSOq/XR27QSdWKWPQqlsCYNm6u+JFEdaj6PAdkbYDPWiNxX/8zqJCa/8lIk4MVSQ+aIw4chINH0d9ZmixPCxJZgoZm9FZIgVJsYGVLAheIsvL5Pmedm7KHv3lVL1JosjD0dwDKfgwSVU4Q5q0AACj/AMr/DmSOfFeXc+5q05J5s5hD9wPn8AHFGO1A==</latexit>

A�T

<latexit sha1_base64="qgQxMVHs4JeuNeLPlczbuwZsI6g=">AAAB73icbVBNTwIxEJ31E/EL9eilkRg8kV1j1CPRi0dMWCCBlXRLFxq67dp2TciGP+HFg8Z49e94899YYA8KvmSSl/dmMjMvTDjTxnW/nZXVtfWNzcJWcXtnd2+/dHDY1DJVhPpEcqnaIdaUM0F9wwyn7URRHIectsLR7dRvPVGlmRQNM05oEOOBYBEj2Fip7VeyZmXy0OiVym7VnQEtEy8nZchR75W+un1J0pgKQzjWuuO5iQkyrAwjnE6K3VTTBJMRHtCOpQLHVAfZ7N4JOrVKH0VS2RIGzdTfExmOtR7Hoe2MsRnqRW8q/ud1UhNdBxkTSWqoIPNFUcqRkWj6POozRYnhY0swUczeisgQK0yMjahoQ/AWX14mzfOqd1n17i/KtZs8jgIcwwmcgQdXUIM7qIMPBDg8wyu8OY/Oi/PufMxbV5x85gj+wPn8ATzXj3M=</latexit>

U 0V 0T

<latexit sha1_base64="732kcYZCRN0B2WBilx8gD25VUsY=">AAAB73icbVBNTwIxEJ31E/EL9eilkRg8kV1j1CPRi0dMWCCBlXRLFxq67dp2TciGP+HFg8Z49e94899YYA8KvmSSl/dmMjMvTDjTxnW/nZXVtfWNzcJWcXtnd2+/dHDY1DJVhPpEcqnaIdaUM0F9wwyn7URRHIectsLR7dRvPVGlmRQNM05oEOOBYBEj2Fip3axkfmXy0OiVym7VnQEtEy8nZchR75W+un1J0pgKQzjWuuO5iQkyrAwjnE6K3VTTBJMRHtCOpQLHVAfZ7N4JOrVKH0VS2RIGzdTfExmOtR7Hoe2MsRnqRW8q/ud1UhNdBxkTSWqoIPNFUcqRkWj6POozRYnhY0swUczeisgQK0yMjahoQ/AWX14mzfOqd1n17i/KtZs8jgIcwwmcgQdXUIM7qIMPBDg8wyu8OY/Oi/PufMxbV5x85gj+wPn8ATzaj3M=</latexit>

V 0U 0T

<latexit sha1_base64="+QfcztyWzfvx+japdWSzJAB/Rp8=">AAAB/HicbVBNT8JAEN36ifhV5ehlIzF4kbTGqEeiF48YoZBAIdtlCxt2t83u1qRp8K948aAxXv0h3vw3LtCDgi+Z5OW9mczMC2JGlXacb2tldW19Y7OwVdze2d3btw8OPRUlEpMmjlgk2wFShFFBmppqRtqxJIgHjLSC8e3Ubz0SqWgkGjqNic/RUNCQYqSN1LdLXqX7QIcc9bIzd5J5lUmv0bfLTtWZAS4TNydlkKPet7+6gwgnnAiNGVKq4zqx9jMkNcWMTIrdRJEY4TEako6hAnGi/Gx2/ASeGGUAw0iaEhrO1N8TGeJKpTwwnRzpkVr0puJ/XifR4bWfUREnmgg8XxQmDOoITpOAAyoJ1iw1BGFJza0Qj5BEWJu8iiYEd/HlZeKdV93Lqnt/Ua7d5HEUwBE4BqfABVegBu5AHTQBBil4Bq/gzXqyXqx362PeumLlMyXwB9bnD5FLlBQ=</latexit>

V 0⌃�1V 0T

<latexit sha1_base64="gCaKIEatTsBrR62JEh+iFOW7HGg=">AAAB/HicbVBNT8JAEN36ifhV5ehlIzF4kbTGqEeiF48YKZBAIdtlCxt2t83u1qRp8K948aAxXv0h3vw3LtCDgi+Z5OW9mczMC2JGlXacb2tldW19Y7OwVdze2d3btw8OmypKJCYejlgk2wFShFFBPE01I+1YEsQDRlrB+Hbqtx6JVDQSDZ3GxOdoKGhIMdJG6tslr9J9oEOOetmZO8m8yqTX6Ntlp+rMAJeJm5MyyFHv21/dQYQTToTGDCnVcZ1Y+xmSmmJGJsVuokiM8BgNScdQgThRfjY7fgJPjDKAYSRNCQ1n6u+JDHGlUh6YTo70SC16U/E/r5Po8NrPqIgTTQSeLwoTBnUEp0nAAZUEa5YagrCk5laIR0girE1eRROCu/jyMmmeV93Lqnt/Ua7d5HEUwBE4BqfABVegBu5AHXgAgxQ8g1fwZj1ZL9a79TFvXbHymRL4A+vzB44tlBI=</latexit>

U 0⌃�1U 0T

<latexit sha1_base64="71DMhHkJlS/olet9yA/9B1EuEMY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix60VsL9gPaUDbbSbt2swm7G6GE/gIvHhTx6k/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8Hoduq3nlBpHssHM07Qj+hA8pAzaqxUv++Vym7FnYEsEy8nZchR65W+uv2YpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NDp2QU6v0SRgrW9KQmfp7IqOR1uMosJ0RNUO96E3F/7xOasJrP+MySQ1KNl8UpoKYmEy/Jn2ukBkxtoQyxe2thA2poszYbIo2BG/x5WXSPK94lxWvflGu3uRxFOAYTuAMPLiCKtxBDRrAAOEZXuHNeXRenHfnY9664uQzR/AHzucPoPWM0w==</latexit>

I

<latexit sha1_base64="XNXWJT90ht5GZRaOllfDLG+2twc=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIeix68diC/YA2lM120q7dbMLuRqihv8CLB0W8+pO8+W/ctjlo64OBx3szzMwLEsG1cd1vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6nfqtR1Sax/LejBP0IzqQPOSMGivVn3qlsltxZyDLxMtJGXLUeqWvbj9maYTSMEG17nhuYvyMKsOZwEmxm2pMKBvRAXYslTRC7WezQyfk1Cp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDaz7hMUoOSzReFqSAmJtOvSZ8rZEaMLaFMcXsrYUOqKDM2m6INwVt8eZk0zyveZcWrX5SrN3kcBTiGEzgDD66gCndQgwYwQHiGV3hzHpwX5935mLeuOPnMEfyB8/kD6zmNBA==</latexit>z

<latexit sha1_base64="3vjboMpacdb5FYIfqIz3rThbTTI=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoMgHsKuiHoMevEY0TwgWcPsZDYZMju7zPQKccknePGgiFe/yJt/4+Rx0MSChqKqm+6uIJHCoOt+O7ml5ZXVtfx6YWNza3unuLtXN3GqGa+xWMa6GVDDpVC8hgIlbyaa0yiQvBEMrsd+45FrI2J1j8OE+xHtKREKRtFKd08PJ51iyS27E5BF4s1ICWaodopf7W7M0ogrZJIa0/LcBP2MahRM8lGhnRqeUDagPd6yVNGIGz+bnDoiR1bpkjDWthSSifp7IqORMcMosJ0Rxb6Z98bif14rxfDSz4RKUuSKTReFqSQYk/HfpCs0ZyiHllCmhb2VsD7VlKFNp2BD8OZfXiT107J3XvZuz0qVq1kceTiAQzgGDy6gAjdQhRow6MEzvMKbI50X5935mLbmnNnMPvyB8/kDBJONoA==</latexit>

z⇤

<latexit sha1_base64="JrZCsK9q28P3uggNA8UFSihHEBs=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZBBMtuEfVY9OKxgv2Adi3ZNNvGZpMlyQp16X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgpgzbVz328ktLa+sruXXCxubW9s7xd29hpaJIrROJJeqFWBNORO0bpjhtBUriqOA02YwvJ74zUeqNJPizoxi6ke4L1jICDZWajzdp6cn426x5JbdKdAi8TJSggy1bvGr05MkiagwhGOt254bGz/FyjDC6bjQSTSNMRniPm1bKnBEtZ9Orx2jI6v0UCiVLWHQVP09keJI61EU2M4Im4Ge9ybif147MeGlnzIRJ4YKMlsUJhwZiSavox5TlBg+sgQTxeytiAywwsTYgAo2BG/+5UXSqJS987J3e1aqXmVx5OEADuEYPLiAKtxADepA4AGe4RXeHOm8OO/Ox6w152Qz+/AHzucPNACO4w==</latexit>

z�⇤

<latexit sha1_base64="h0QL+ta5WwsvTD3RiCp1vOYWCBQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBi2VXRD0WvXisYD+gXUs2zbax2WRJskJd9j948aCIV/+PN/+NabsHbX0w8Hhvhpl5QcyZNq777RSWlldW14rrpY3Nre2d8u5eU8tEEdogkkvVDrCmnAnaMMxw2o4VxVHAaSsYXU/81iNVmklxZ8Yx9SM8ECxkBBsrNZ/u0xMv65UrbtWdAi0SLycVyFHvlb+6fUmSiApDONa647mx8VOsDCOcZqVuommMyQgPaMdSgSOq/XR6bYaOrNJHoVS2hEFT9fdEiiOtx1FgOyNshnrem4j/eZ3EhJd+ykScGCrIbFGYcGQkmryO+kxRYvjYEkwUs7ciMsQKE2MDKtkQvPmXF0nztOqdV73bs0rtKo+jCAdwCMfgwQXU4Abq0AACD/AMr/DmSOfFeXc+Zq0FJ5/Zhz9wPn8APqOO6g==</latexit>

z�1

<latexit sha1_base64="HncpTNfcdUn3uYya98I3GGpDNYc=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa9eKxiP6QNZbOdtEt3N2F3IpbQX+HFgyJe/Tne/Ddu2xy09cHA470ZZuaFieAGPe/bWVpeWV1bL2wUN7e2d3ZLe/sNE6eaQZ3FItatkBoQXEEdOQpoJRqoDAU0w+H1xG8+gjY8Vvc4SiCQtK94xBlFKz10EJ4wu4Nxt1T2Kt4U7iLxc1ImOWrd0lenF7NUgkImqDFt30swyKhGzgSMi53UQELZkPahbamiEkyQTQ8eu8dW6blRrG0pdKfq74mMSmNGMrSdkuLAzHsT8T+vnWJ0GWRcJSmCYrNFUSpcjN3J926Pa2AoRpZQprm91WUDqilDm1HRhuDPv7xIGqcV/7zi356Vq1d5HAVySI7ICfHJBamSG1IjdcKIJM/klbw52nlx3p2PWeuSk88ckD9wPn8AMF6Qqg==</latexit>

Re

<latexit sha1_base64="oDddi44xtPe59OLKwF2puYSIHDE=">AAAB8HicbVBNS8NAEN34WetX1aOXYBE8lUREPRa96K2C/ZA2lM120i7d3YTdiVhCf4UXD4p49ed489+4bXPQ1gcDj/dmmJkXJoIb9LxvZ2l5ZXVtvbBR3Nza3tkt7e03TJxqBnUWi1i3QmpAcAV15CiglWigMhTQDIfXE7/5CNrwWN3jKIFA0r7iEWcUrfTQQXjC7FaOu6WyV/GmcBeJn5MyyVHrlr46vZilEhQyQY1p+16CQUY1ciZgXOykBhLKhrQPbUsVlWCCbHrw2D22Ss+NYm1LoTtVf09kVBozkqHtlBQHZt6biP957RSjyyDjKkkRFJstilLhYuxOvnd7XANDMbKEMs3trS4bUE0Z2oyKNgR//uVF0jit+OcV/+6sXL3K4yiQQ3JETohPLkiV3JAaqRNGJHkmr+TN0c6L8+58zFqXnHzmgPyB8/kDLtCQqQ==</latexit>

Im

<latexit sha1_base64="7OSurGpbDE7W/dNi4jUpbQr5vac=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9kPaWDbbSbt0Nwm7G6GE/govHhTx6s/x5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BE2DDcC24lCKgOBrWB0M/VbT6g0j6N7M07Ql3QQ8ZAzaqz0gI8Z7yZDPumVK27VnYEsEy8nFchR75W/uv2YpRIjwwTVuuO5ifEzqgxnAielbqoxoWxEB9ixNKIStZ/NDp6QE6v0SRgrW5EhM/X3REal1mMZ2E5JzVAvelPxP6+TmvDKz3iUpAYjNl8UpoKYmEy/J32ukBkxtoQyxe2thA2poszYjEo2BG/x5WXSPKt6F1Xv7rxSu87jKMIRHMMpeHAJNbiFOjSAgYRneIU3RzkvzrvzMW8tOPnMIfyB8/kDGTiQmw==</latexit>

ei�

<latexit sha1_base64="8oP4lzGoWKeHWUNMFCIQmE4TR4g=">AAAB8XicbVBNS8NAEJ34WetX1aOXxSJ4sSQi6rHoxWMF+4FtLJvtpF262YTdjVBC/4UXD4p49d9489+4bXPQ1gcDj/dmmJkXJIJr47rfztLyyuraemGjuLm1vbNb2ttv6DhVDOssFrFqBVSj4BLrhhuBrUQhjQKBzWB4M/GbT6g0j+W9GSXoR7QvecgZNVZ6wMfslHeSAR93S2W34k5BFomXkzLkqHVLX51ezNIIpWGCat323MT4GVWGM4HjYifVmFA2pH1sWypphNrPphePybFVeiSMlS1pyFT9PZHRSOtRFNjOiJqBnvcm4n9eOzXhlZ9xmaQGJZstClNBTEwm75MeV8iMGFlCmeL2VsIGVFFmbEhFG4I3//IiaZxVvIuKd3derl7ncRTgEI7gBDy4hCrcQg3qwEDCM7zCm6OdF+fd+Zi1Ljn5zAH8gfP5A4SskNI=</latexit>

e�i�

<latexit sha1_base64="Sbn4kVE3tVGSRC8aO/+Gqhlm/vc=">AAAB9HicbVBNSwMxEJ31s9avqkcvwSJ4KhsR9Vj04rGC/YB2Kdk024Zms2uSLdTt/g4vHhTx6o/x5r8xbfegrQ8GHu/NMDPPjwXXxnW/nZXVtfWNzcJWcXtnd2+/dHDY0FGiKKvTSESq5RPNBJesbrgRrBUrRkJfsKY/vJ36zRFTmkfywYxj5oWkL3nAKTFW8jqBIjTFWTp5mmTdUtmtuDOgZYJzUoYctW7pq9OLaBIyaaggWrexGxsvJcpwKlhW7CSaxYQOSZ+1LZUkZNpLZ0dn6NQqPRREypY0aKb+nkhJqPU49G1nSMxAL3pT8T+vnZjg2ku5jBPDJJ0vChKBTISmCaAeV4waMbaEUMXtrYgOiM3B2JyKNgS8+PIyaZxX8GUF31+Uqzd5HAU4hhM4AwxXUIU7qEEdKDzCM7zCmzNyXpx352PeuuLkM0fwB87nD3Qyko0=</latexit>

1

|z|

<latexit sha1_base64="IJTAwLx1GkmdY/1hjqFYE0A0v2o=">AAAB6nicbVDLTgJBEOzFF+IL9ehlIjHxRHaNUY9ELx4xyiOBDZkdemHC7OxmZtYEgU/w4kFjvPpF3vwbB9iDgpV0UqnqTndXkAiujet+O7mV1bX1jfxmYWt7Z3evuH9Q13GqGNZYLGLVDKhGwSXWDDcCm4lCGgUCG8HgZuo3HlFpHssHM0zQj2hP8pAzaqx0P34ad4olt+zOQJaJl5ESZKh2il/tbszSCKVhgmrd8tzE+COqDGcCJ4V2qjGhbEB72LJU0gi1P5qdOiEnVumSMFa2pCEz9ffEiEZaD6PAdkbU9PWiNxX/81qpCa/8EZdJalCy+aIwFcTEZPo36XKFzIihJZQpbm8lrE8VZcamU7AheIsvL5P6Wdm7KHt356XKdRZHHo7gGE7Bg0uowC1UoQYMevAMr/DmCOfFeXc+5q05J5s5hD9wPn8ArnOOEA==</latexit>

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

1


