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Block Matrix Multiplication

Matrix 
Multiplication

<latexit sha1_base64="5cYztsEcpqv1or4joKHgJwaSsP0="></latexit>2

64
a11 · · · a1n
...

...
am1 · · · amn

3

75

<latexit sha1_base64="p24wib1eW3DUigtbC2tYz0igxkA="></latexit>2

64
b11 · · · b1p
...

...
bn1 · · · bnp

3

75

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB =
<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="M7csyjNXmsFgOBJZ8yVxce9irBo="></latexit>2

64
a11b11 + · · ·+ a1nbn1 · · · a11b1p + · · ·+ a1nbnp

...
...

am1b11 + · · ·+ amnbn1 · · · am1b1p + · · ·+ amnbnp

3

75

Block Matrix 
Multiplication

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB =

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="r4KS6vkmcqYYdnF/azf3ZbG+vOw="></latexit>2

64
A11B11 + · · ·+A1NBN1 · · · A11B1P + · · ·+A1NBNP

...
...

AM1B11 + · · ·+AMNBN1 · · · AM1B1P + · · ·+AMNBNP

3

75

<latexit sha1_base64="7/iabahcyci4aGqNlvZsrV/ymH8="></latexit>2

64
B11 · · · B1P
...

...
BN1 · · · BNP

3

75

<latexit sha1_base64="Sj13stCknRJbJnUspUt0qdI+v1o="></latexit>2

64
A11 · · · A1N
...

...
AM1 · · · AMN

3

75
<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1
<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1

<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

General 
Case



Block Matrix Multiplication

Block Matrix 
Multiplication

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>= <latexit sha1_base64="r4KS6vkmcqYYdnF/azf3ZbG+vOw="></latexit>2

64
A11B11 + · · ·+A1NBN1 · · · A11B1P + · · ·+A1NBNP

...
...

AM1B11 + · · ·+AMNBN1 · · · AM1B1P + · · ·+AMNBNP

3

75

<latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB = <latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="7/iabahcyci4aGqNlvZsrV/ymH8="></latexit>2

64
B11 · · · B1P
...

...
BN1 · · · BNP

3

75

<latexit sha1_base64="Sj13stCknRJbJnUspUt0qdI+v1o="></latexit>2

64
A11 · · · A1N
...

...
AM1 · · · AMN

3

75
<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1
<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1

<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

Case 1 <latexit sha1_base64="QX/LjIQMKoFV1CmwvENcNSedxxc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9eKxgmkLbSib7aRdutmE3Y1YSn+DFw+KePUHefPfuG1z0OqDgcd7M8zMC1PBtXHdL6ewtLyyulZcL21sbm3vlHf3GjrJFEOfJSJRrZBqFFyib7gR2EoV0jgU2AyHN1O/+YBK80Tem1GKQUz7kkecUWMl/+qRXJJuueJW3RnIX+LlpAI56t3yZ6eXsCxGaZigWrc9NzXBmCrDmcBJqZNpTCkb0j62LZU0Rh2MZ8dOyJFVeiRKlC1pyEz9OTGmsdajOLSdMTUDvehNxf+8dmaii2DMZZoZlGy+KMoEMQmZfk56XCEzYmQJZYrbWwkbUEWZsfmUbAje4st/SeOk6p1VvbvTSu06j6MIB3AIx+DBOdTgFurgAwMOT/ACr450np03533eWnDymX34BefjG57Mjeg=</latexit>

Ax =
<latexit sha1_base64="PbW89hxCLb6QBI71nm3ySXADGLI="></latexit>2

4
| |
A1 · · · An

| |

3

5

<latexit sha1_base64="hxX+5cQXOml6ilxgch9MM0EfaxU=">AAACHHicbVDLSsNAFJ34rPUVdelmsAiuSqKiLotuXFawD2hKmExu26GTSZiZlJbQD3Hjr7hxoYgbF4J/46QtqK0HBg7nnMvce4KEM6Ud58taWl5ZXVsvbBQ3t7Z3du29/bqKU0mhRmMey2ZAFHAmoKaZ5tBMJJAo4NAI+je53xiAVCwW93qUQDsiXcE6jBJtJN8+8wLoMpEFEdGSDcfFoe9iz8PeIIy1ytnQF9gDEf5EfLvklJ0J8CJxZ6SEZqj69ocXxjSNQGjKiVIt10l0OyNSM8phXPRSBQmhfdKFlqGCRKDa2eS4MT42Sog7sTRPaDxRf09kJFJqFAUmaRbsqXkvF//zWqnuXLUzJpJUg6DTjzopxzrGeVM4ZBKo5iNDCJXM7Ippj0hCtekzL8GdP3mR1E/L7kXZvTsvVa5ndRTQITpCJ8hFl6iCblEV1RBFD+gJvaBX69F6tt6s92l0yZrNHKA/sD6/AUsJoX4=</latexit>2

64
x1
...
xn

3

75
“Linear 

Combination 
of Columns”

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=
<latexit sha1_base64="8551ctq8BB6C/6iFqIsw3aCBWTU=">AAACFnicbVDLSsNAFJ34rPFVdelmsAhuLImIuqy6cVnBPqAJYTK9bYdOJmFmIpbYr3Djr7hxoYhbceffOGkLauuBYQ7n3Mu994QJZ0o7zpc1N7+wuLRcWLFX19Y3Notb23UVp5JCjcY8ls2QKOBMQE0zzaGZSCBRyKER9i9zv3ELUrFY3OhBAn5EuoJ1GCXaSEHx0Auhy0QWRkRLdje077Hn2eeBm3+Gg2j/eHZQLDllZwQ8S9wJKaEJqkHx02vHNI1AaMqJUi3XSbSfEakZ5TC0vVRBQmifdKFlqCARKD8bnTXE+0Zp404szRMaj9TfHRmJlBpEoak0G/bUtJeL/3mtVHfO/IyJJNUg6HhQJ+VYxzjPCLeZBKr5wBBCJTO7YtojklBtksxDcKdPniX1o7J7Unavj0uVi0kcBbSL9tABctEpqqArVEU1RNEDekIv6NV6tJ6tN+t9XDpnTXp20B9YH98cXJ4Q</latexit>2

4
|
A1

|

3

5
<latexit sha1_base64="Qd5PiNmeg+bAyIlzqf/Ax95MCik=">AAACFnicbVDLSsNAFJ34rPFVdelmsAhuLImIuqy6cVnBPqAJYTK9bYdOJmFmIpbYr3Djr7hxoYhbceffOGkLauuBYQ7n3Mu994QJZ0o7zpc1N7+wuLRcWLFX19Y3Notb23UVp5JCjcY8ls2QKOBMQE0zzaGZSCBRyKER9i9zv3ELUrFY3OhBAn5EuoJ1GCXaSEHx0Auhy0QWRkRLdje077Hn2eeByD/DQbR/PDsolpyyMwKeJe6ElNAE1aD46bVjmkYgNOVEqZbrJNrPiNSMchjaXqogIbRPutAyVJAIlJ+NzhrifaO0cSeW5gmNR+rvjoxESg2i0FSaDXtq2svF/7xWqjtnfsZEkmoQdDyok3KsY5xnhNtMAtV8YAihkpldMe0RSag2SeYhuNMnz5L6Udk9KbvXx6XKxSSOAtpFe+gAuegUVdAVqqIaougBPaEX9Go9Ws/Wm/U+Lp2zJj076A+sj2990Z5N</latexit>2

4
|

An

|

3

5
<latexit sha1_base64="L9hosOBbYJfEa2Q72FVjSyrdWoo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cKthbaUDbbTbt0dxN2J2IJ/QtePCji1T/kzX9j0uagrQ8GHu/NMDMviKWw6LrfTmlldW19o7xZ2dre2d2r7h+0bZQYxlsskpHpBNRyKTRvoUDJO7HhVAWSPwTjm9x/eOTGikjf4yTmvqJDLULBKObSU9+r9Ks1t+7OQJaJV5AaFGj2q1+9QcQSxTUySa3tem6MfkoNCib5tNJLLI8pG9Mh72ZUU8Wtn85unZKTTBmQMDJZaSQz9fdESpW1ExVknYriyC56ufif100wvPJToeMEuWbzRWEiCUYkf5wMhOEM5SQjlBmR3UrYiBrKMIsnD8FbfHmZtM/q3kXduzuvNa6LOMpwBMdwCh5cQgNuoQktYDCCZ3iFN0c5L8678zFvLTnFzCH8gfP5A0LAjbo=</latexit>x1

<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+
<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+<latexit sha1_base64="OcIX9tc2vW6ZYrr4h2UJXY+U2KA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju5nfeeLaiEQ94iTlfkyHSkSCUbRSp8/CBA0ZVGtu3Z2DrBKvIDUo0BxUv/phwrKYK2SSGtPz3BT9nGoUTPJppZ8ZnlI2pkPes1TRmBs/n587JWdWCUmUaFsKyVz9PZHT2JhJHNjOmOLILHsz8T+vl2F04+dCpRlyxRaLokwSTMjsdxIKzRnKiSWUaWFvJWxENWVoE6rYELzll1dJ+6LuXdW9h8ta47aIowwncArn4ME1NOAemtACBmN4hld4c1LnxXl3PhatJaeYOYY/cD5/AAhFj18=</latexit>· · · <latexit sha1_base64="pW3cWoJub6tk5DVBUaJuyTISbtE=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbSbt0swm7G7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/ncLK6tr6RnGztLW9s7tX3j9o6jhVDBssFrFqB1Sj4BIbhhuB7UQhjQKBrWB0M/Vbj6g0j+WDGSfoR3QgecgZNVa6f+rJXrniVt0ZyDLxclKBHPVe+avbj1kaoTRMUK07npsYP6PKcCZwUuqmGhPKRnSAHUsljVD72ezUCTmxSp+EsbIlDZmpvycyGmk9jgLbGVEz1IveVPzP66QmvPIzLpPUoGTzRWEqiInJ9G/S5wqZEWNLKFPc3krYkCrKjE2nZEPwFl9eJs2zqndR9e7OK7XrPI4iHMExnIIHl1CDW6hDAxgM4Ble4c0Rzovz7nzMWwtOPnMIf+B8/gBqHI3j</latexit>xn

<latexit sha1_base64="QX/LjIQMKoFV1CmwvENcNSedxxc=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ9eKxgmkLbSib7aRdutmE3Y1YSn+DFw+KePUHefPfuG1z0OqDgcd7M8zMC1PBtXHdL6ewtLyyulZcL21sbm3vlHf3GjrJFEOfJSJRrZBqFFyib7gR2EoV0jgU2AyHN1O/+YBK80Tem1GKQUz7kkecUWMl/+qRXJJuueJW3RnIX+LlpAI56t3yZ6eXsCxGaZigWrc9NzXBmCrDmcBJqZNpTCkb0j62LZU0Rh2MZ8dOyJFVeiRKlC1pyEz9OTGmsdajOLSdMTUDvehNxf+8dmaii2DMZZoZlGy+KMoEMQmZfk56XCEzYmQJZYrbWwkbUEWZsfmUbAje4st/SeOk6p1VvbvTSu06j6MIB3AIx+DBOdTgFurgAwMOT/ACr450np03533eWnDymX34BefjG57Mjeg=</latexit>

Ax =Case 2

“Inner product 
with rows”

<latexit sha1_base64="50xBjwe96a834h5tmQCyBlqxnmk="></latexit>2

64
� aT1 �

...
� aTm �

3

75

<latexit sha1_base64="Vq885o2Eu64rR0+5kVf10L6c6lY=">AAACE3icbVDLSgMxFM3UVx1fVZdugkUQF2VGRF0W3bisYB/QKSWTuW1DM5khyUjLtP/gxl9x40IRt27c+Tem7SDaeiDhcM693HuPH3OmtON8Wbml5ZXVtfy6vbG5tb1T2N2rqSiRFKo04pFs+EQBZwKqmmkOjVgCCX0Odb9/PfHr9yAVi8SdHsbQCklXsA6jRBupXTjxfOgykfoh0ZINxtgeYc+zB5NvZHsggh+rXSg6JWcKvEjcjBRRhkq78OkFEU1CEJpyolTTdWLdSonUjHIY216iICa0T7rQNFSQEFQrnd40xkdGCXAnkuYJjafq746UhEoNQ99Umv16at6biP95zUR3LlspE3GiQdDZoE7CsY7wJCAcMAlU86EhhEpmdsW0RySh2sRomxDc+ZMXSe205J6X3NuzYvkqiyOPDtAhOkYuukBldIMqqIooekBP6AW9Wo/Ws/Vmvc9Kc1bWs4/+wPr4BuiXnY8=</latexit>2

4
|
x
|

3

5
<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>= <latexit sha1_base64="sAvc15ug5cunLHgT+ZO6k1rVupM=">AAACI3icbVDLSgMxFM34rOOr6tJNsAiuyoyIiquiG5cV+oJOHTKZ2zY0kxmSTGkZ+i9u/BU3LpTixoX/YvpAtPVA4HDOueTeEyScKe04n9bK6tr6xmZuy97e2d3bzx8c1lScSgpVGvNYNgKigDMBVc00h0YigUQBh3rQu5v49T5IxWJR0cMEWhHpCNZmlGgj+fkbL4AOE1kQES3ZYIRt4ruPlQH2PNvrh7FWeEKJHxnR9kCEP1E/X3CKzhR4mbhzUkBzlP382AtjmkYgNOVEqabrJLqVEakZ5TCyvVRBQmiPdKBpqCARqFY2vXGET40S4nYszRMaT9XfExmJlBpGgUma/bpq0ZuI/3nNVLevWxkTSapB0NlH7ZRjHeNJYThkEqjmQ0MIlczsimmXSEK1qdU2JbiLJy+T2nnRvSy6DxeF0u28jhw6RifoDLnoCpXQPSqjKqLoCb2gN/RuPVuv1tj6mEVXrPnMEfoD6+sb87Cj3Q==</latexit>2

64
aT1 x
...

aTmx

3

75



Block Matrix Multiplication

Block Matrix 
Multiplication

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>= <latexit sha1_base64="r4KS6vkmcqYYdnF/azf3ZbG+vOw="></latexit>2

64
A11B11 + · · ·+A1NBN1 · · · A11B1P + · · ·+A1NBNP

...
...

AM1B11 + · · ·+AMNBN1 · · · AM1B1P + · · ·+AMNBNP

3

75

<latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB = <latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="7/iabahcyci4aGqNlvZsrV/ymH8="></latexit>2

64
B11 · · · B1P
...

...
BN1 · · · BNP

3

75

<latexit sha1_base64="Sj13stCknRJbJnUspUt0qdI+v1o="></latexit>2

64
A11 · · · A1N
...

...
AM1 · · · AMN

3

75
<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1
<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1

<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

Case 3
<latexit sha1_base64="PbW89hxCLb6QBI71nm3ySXADGLI="></latexit>2

4
| |
A1 · · · An

| |

3

5

“Linear 
Combination 

of Rows”

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

Case 4

“Inner product 
with columns”

<latexit sha1_base64="50xBjwe96a834h5tmQCyBlqxnmk="></latexit>2

64
� aT1 �

...
� aTm �

3

75

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="CgTwNCTKSO3bmMut0QE5IAMwAzU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVUS9C1YvHCv2Cdi3ZNNtGs8mSZIVl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgpgzbVz32yksLa+srhXXSxubW9s75d29lpaJIrRJJJeqE2BNORO0aZjhtBMriqOA03bweDPx209UaSZFw6Qx9SM8FCxkBBsrtdL7xhW67JcrbtWdAi0SLycVyFHvl796A0mSiApDONa667mx8TOsDCOcjku9RNMYk0c8pF1LBY6o9rPptWN0ZJUBCqWyJQyaqr8nMhxpnUaB7YywGel5byL+53UTE174GRNxYqggs0VhwpGRaPI6GjBFieGpJZgoZm9FZIQVJsYGVLIhePMvL5LWSdU7q3p3p5XadR5HEQ7gEI7Bg3OowS3UoQkEHuAZXuHNkc6L8+58zFoLTj6zD3/gfP4ApR2OhQ==</latexit>

yTA =

<latexit sha1_base64="CgTwNCTKSO3bmMut0QE5IAMwAzU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVUS9C1YvHCv2Cdi3ZNNtGs8mSZIVl6X/w4kERr/4fb/4b03YP2vpg4PHeDDPzgpgzbVz32yksLa+srhXXSxubW9s75d29lpaJIrRJJJeqE2BNORO0aZjhtBMriqOA03bweDPx209UaSZFw6Qx9SM8FCxkBBsrtdL7xhW67JcrbtWdAi0SLycVyFHvl796A0mSiApDONa667mx8TOsDCOcjku9RNMYk0c8pF1LBY6o9rPptWN0ZJUBCqWyJQyaqr8nMhxpnUaB7YywGel5byL+53UTE174GRNxYqggs0VhwpGRaPI6GjBFieGpJZgoZm9FZIQVJsYGVLIhePMvL5LWSdU7q3p3p5XadR5HEQ7gEI7Bg3OowS3UoQkEHuAZXuHNkc6L8+58zFoLTj6zD3/gfP4ApR2OhQ==</latexit>

yTA =

<latexit sha1_base64="q8ytpO5Wo4FMvjLams4FYwLEHAY=">AAACFHicbVBNS8NAEN34WeNX1aOXxWIRpCURUY9FLx4r9AvaWjbbabt0swm7GzGE/ggv/hUvHhTx6sGb/8ZtG1BbHww83pthZp4Xcqa043xZC4tLyyurmTV7fWNzazu7s1tTQSQpVGnAA9nwiALOBFQ10xwaoQTiexzq3vBq7NfvQCoWiIqOQ2j7pC9Yj1GijdTJHrc86DOReD7Rkt2PsF3AeRzfVvK4gO0WiO6P1cnmnKIzAZ4nbkpyKEW5k/1sdQMa+SA05USppuuEup0QqRnlMLJbkYKQ0CHpQ9NQQXxQ7WTy1AgfGqWLe4E0JTSeqL8nEuIrFfue6TQHDtSsNxb/85qR7l20EybCSIOg00W9iGMd4HFCuMskUM1jQwiVzNyK6YBIQrXJ0TYhuLMvz5PaSdE9K7o3p7nSZRpHBu2jA3SEXHSOSugalVEVUfSAntALerUerWfrzXqfti5Y6cwe+gPr4xvjxZzW</latexit>⇥
� yT �

⇤ <latexit sha1_base64="cVmnSld/jV2ohVNPFfLTMjcoKzA=">AAACIHicbVDLSgMxFM34rOOr6tJNsCiuyoyIdVl147JCX9CpJZO5bUMzmSHJiGXop7jxV9y4UER3+jWm0yLaeiBwOOdccu/xY86UdpxPa2FxaXllNbdmr29sbm3nd3brKkokhRqNeCSbPlHAmYCaZppDM5ZAQp9Dwx9cjf3GHUjFIlHVwxjaIekJ1mWUaCN18iXPhx4TqR8SLdn9CNvD2+pFx8VH2KNBpJUhmSJsD0Twk+vkC07RyYDniTslBTRFpZP/8IKIJiEITTlRquU6sW6nRGpGOYxsL1EQEzogPWgZKkgIqp1mB47woVEC3I2keULjTP09kZJQqWHom6TZr69mvbH4n9dKdPe8nTIRJxoEnXzUTTjWER63hQMmgWo+NIRQycyumPaJJFSbTm1Tgjt78jypnxTds6J7c1ooX07ryKF9dICOkYtKqIyuUQXVEEUP6Am9oFfr0Xq23qz3SXTBms7soT+wvr4BHU+iVw==</latexit>⇥
yTA1 · · · yTAn

⇤

<latexit sha1_base64="+4Qu9zM3kF4f9Ec9EPQsWB1EqmQ=">AAACGnicbVDLSsNAFJ34rPFVdelmsCiuSiKiLotuXFawD2hKmExu26GTSZiZiCH0O9z4K25cKOJO3Pg3Ttsg2npg4HDOucy9J0g4U9pxvqyFxaXlldXSmr2+sbm1Xd7Zbao4lRQaNOaxbAdEAWcCGpppDu1EAokCDq1geDX2W3cgFYvFrc4S6EakL1iPUaKN5JddL4A+E3kQES3Z/Qjbme/iI+zRMNbKkMyPbA9E+JPwyxWn6kyA54lbkAoqUPfLH14Y0zQCoSknSnVcJ9HdnEjNKIeR7aUKEkKHpA8dQwWJQHXzyWkjfGiUEPdiaZ7QeKL+nshJpFQWBSZp9huoWW8s/ud1Ut276OZMJKkGQacf9VKOdYzHPeGQSaCaZ4YQKpnZFdMBkYRq06ZtSnBnT54nzZOqe1Z1b04rtcuijhLaRwfoGLnoHNXQNaqjBqLoAT2hF/RqPVrP1pv1Po0uWMXMHvoD6/Mb8jigNA==</latexit>⇥
y1 · · · ym

⇤ <latexit sha1_base64="lugACisj4CBKwz6MstlhIClvcWU=">AAACGXicbVDLSgMxFM34rOOr6tJNsChuWmZE1GXRjcsKfUE7DpnMbRuayQxJRixDf8ONv+LGhSIudeXfmD4QbT0QcjjnXu69J0g4U9pxvqyFxaXlldXcmr2+sbm1nd/Zras4lRRqNOaxbAZEAWcCapppDs1EAokCDo2gfzXyG3cgFYtFVQ8S8CLSFazDKNFG8vPOwHfbAXSZyIKIaMnuh9gu4iNMfPe2av4ittsgwh/XzxeckjMGnifulBTQFBU//9EOY5pGIDTlRKmW6yTay4jUjHIY2u1UQUJon3ShZaggESgvG182xIdGCXEnluYJjcfq746MREoNosBUmv16atYbif95rVR3LryMiSTVIOhkUCflWMd4FBMOmQSq+cAQQiUzu2LaI5JQbcK0TQju7MnzpH5Scs9K7s1poXw5jSOH9tEBOkYuOkdldI0qqIYoekBP6AW9Wo/Ws/VmvU9KF6xpzx76A+vzGytmnok=</latexit>

y1
⇥
� aT1 �

⇤ <latexit sha1_base64="3cw0ezEejMiOTUnkpGEd7nK9sEM=">AAACGXicbVDLSgMxFM34rOOr6tJNsChuWmZE1GXRjcsKfUFbh0x624YmmSHJiGXob7jxV9y4UMSlrvwb0weirQdCDufcy733hDFn2njel7OwuLS8sppZc9c3Nre2szu7VR0likKFRjxS9ZBo4ExCxTDDoR4rICLkUAv7VyO/dgdKs0iWzSCGliBdyTqMEmOlIOsNAtEMoctkGgpiFLsfYjePjzAJxG3Z/nnsNkG2f9wgm/MK3hh4nvhTkkNTlILsR7Md0USANJQTrRu+F5tWSpRhlMPQbSYaYkL7pAsNSyURoFvp+LIhPrRKG3ciZZ80eKz+7kiJ0HogQltp9+vpWW8k/uc1EtO5aKVMxokBSSeDOgnHJsKjmHCbKaCGDywhVDG7K6Y9ogg1NkzXhuDPnjxPqicF/6zg35zmipfTODJoHx2gY+Sjc1RE16iEKoiiB/SEXtCr8+g8O2/O+6R0wZn27KE/cD6/AfC+nwE=</latexit>

ym
⇥
� aTm �

⇤
<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+
<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+<latexit sha1_base64="OcIX9tc2vW6ZYrr4h2UJXY+U2KA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju5nfeeLaiEQ94iTlfkyHSkSCUbRSp8/CBA0ZVGtu3Z2DrBKvIDUo0BxUv/phwrKYK2SSGtPz3BT9nGoUTPJppZ8ZnlI2pkPes1TRmBs/n587JWdWCUmUaFsKyVz9PZHT2JhJHNjOmOLILHsz8T+vl2F04+dCpRlyxRaLokwSTMjsdxIKzRnKiSWUaWFvJWxENWVoE6rYELzll1dJ+6LuXdW9h8ta47aIowwncArn4ME1NOAemtACBmN4hld4c1LnxXl3PhatJaeYOYY/cD5/AAhFj18=</latexit>· · ·



Block Matrix Multiplication

Block Matrix 
Multiplication

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>= <latexit sha1_base64="r4KS6vkmcqYYdnF/azf3ZbG+vOw="></latexit>2

64
A11B11 + · · ·+A1NBN1 · · · A11B1P + · · ·+A1NBNP

...
...

AM1B11 + · · ·+AMNBN1 · · · AM1B1P + · · ·+AMNBNP

3

75

<latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB = <latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="7/iabahcyci4aGqNlvZsrV/ymH8="></latexit>2

64
B11 · · · B1P
...

...
BN1 · · · BNP

3

75

<latexit sha1_base64="Sj13stCknRJbJnUspUt0qdI+v1o="></latexit>2

64
A11 · · · A1N
...

...
AM1 · · · AMN

3

75
<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1
<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1

<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

Case 5

“B times each 
row of A”

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

Case 6

“A times each 
column of B”

<latexit sha1_base64="50xBjwe96a834h5tmQCyBlqxnmk="></latexit>2

64
� aT1 �

...
� aTm �

3

75

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB =

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB =

<latexit sha1_base64="dwCQkRtCjcchr1jJmJnGsBglSeI=">AAACAHicbVC7TsMwFL0pr1JeBQYGFosKialKEALGAgtjkSitlESV4zqpVceJbAepirrwKywMIMTKZ7DxN7hpBmg5lq+OzrlX9j1BypnStv1tVZaWV1bXquu1jc2t7Z367t6DSjJJaIckPJG9ACvKmaAdzTSnvVRSHAecdoPRzdTvPlKpWCLu9TilfowjwUJGsDZSv37gBSyKXOSZc1XUQvD79YbdtAugReKUpAEl2v36lzdISBZToQnHSrmOnWo/x1Izwumk5mWKppiMcERdQwWOqfLzYoEJOjbKAIWJNFdoVKi/J3IcKzWOA9MZYz1U895U/M9zMx1e+jkTaaapILOHwowjnaBpGmjAJCWajw3BRDLzV0SGWGKiTWY1E4Izv/IieThtOudN5+6s0bou46jCIRzBCThwAS24hTZ0gMAEnuEV3qwn68V6tz5mrRWrnNmHP7A+fwDftZSq</latexit>
A

� <latexit sha1_base64="nPVhbM/fEQEeEON/F5N/gRBXEjM="></latexit>2

4
| |
B1 · · · Bp

| |

3

5

<latexit sha1_base64="mi5PTc9lVt5owp64Q/5M+WvwOSA="></latexit>2

4
| |

AB1 · · · ABp

| |

3

5

<latexit sha1_base64="D3ge/H4t+ZSDG9QEIz8vXi6kI4I=">AAACAXicbVDLSsNAFL2pr1pfUTeCm8EiuCqJiLosdeOygn1AEspkOkmHTh7MTIQS6sZfceNCEbf+hTv/xmmahbaeYS6Hc+5l5h4/5Uwqy/o2Kiura+sb1c3a1vbO7p65f9CVSSYI7ZCEJ6LvY0k5i2lHMcVpPxUURz6nPX98M/N7D1RIlsT3apJSL8JhzAJGsNLSwDxyfRaGDnL1aRUVFYo3MOtWwyqAloldkjqUaA/ML3eYkCyisSIcS+nYVqq8HAvFCKfTmptJmmIyxiF1NI1xRKWXFxtM0alWhihIhL6xQoX6eyLHkZSTyNedEVYjuejNxP88J1PBtZezOM0Ujcn8oSDjSCVoFgcaMkGJ4hNNMBFM/xWRERaYKB1aTYdgL668TLrnDfuyYd9d1JutMo4qHMMJnIENV9CEW2hDBwg8wjO8wpvxZLwY78bHvLVilDOH8AfG5w88hJTV</latexit>
B

� <latexit sha1_base64="lXH29M7NvhuGJCB51b9j0u/ImIE="></latexit>2

64
� aT1 B �

...
� aTmB �

3

75



“Sum of 
outer products 
of columns of A 
and rows of B”

Block Matrix Multiplication

Block Matrix 
Multiplication

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>= <latexit sha1_base64="r4KS6vkmcqYYdnF/azf3ZbG+vOw="></latexit>2

64
A11B11 + · · ·+A1NBN1 · · · A11B1P + · · ·+A1NBNP

...
...

AM1B11 + · · ·+AMNBN1 · · · AM1B1P + · · ·+AMNBNP

3

75

<latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB = <latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="7/iabahcyci4aGqNlvZsrV/ymH8="></latexit>2

64
B11 · · · B1P
...

...
BN1 · · · BNP

3

75

<latexit sha1_base64="Sj13stCknRJbJnUspUt0qdI+v1o="></latexit>2

64
A11 · · · A1N
...

...
AM1 · · · AMN

3

75
<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1
<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1

<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

Case 7 <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

Case 8

“Pairwise 
inner products 
of rows of A 

& columns of B”

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB =

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB =

<latexit sha1_base64="50xBjwe96a834h5tmQCyBlqxnmk="></latexit>2

64
� aT1 �

...
� aTm �

3

75

<latexit sha1_base64="nPVhbM/fEQEeEON/F5N/gRBXEjM="></latexit>2

4
| |
B1 · · · Bp

| |

3

5

<latexit sha1_base64="PbW89hxCLb6QBI71nm3ySXADGLI="></latexit>2

4
| |
A1 · · · An

| |

3

5

<latexit sha1_base64="zlYjZEi6QJ7lTPijallDMYJZiFo="></latexit>2

64
� bT1 �

...
� bTn �

3

75

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="xdXdNIDF5GpbxFZFjuTqXnt+jMk="></latexit>2

64
aT1 B1 · · · aT1 Bp

...
...

aTmB1 · · · aTmBp

3

75

<latexit sha1_base64="Cn1n2OJEVeWjZJmzHi2UBA3lPwU=">AAACFXicbVDLSgMxFM3UVx1fVZdugkVwIWVGRF1W3bisYB/QGUomvW1DM5khyYhl2p9w46+4caGIW8Gdf2PaDqKtB0IO59zLvfcEMWdKO86XlVtYXFpeya/aa+sbm1uF7Z2aihJJoUojHslGQBRwJqCqmebQiCWQMOBQD/pXY79+B1KxSNzqQQx+SLqCdRgl2kitwpEXQJeJNAiJlux+hO0h9jz7ouWOv6HtgWj/mK1C0Sk5E+B54makiDJUWoVPrx3RJAShKSdKNV0n1n5KpGaUw8j2EgUxoX3ShaahgoSg/HRy1QgfGKWNO5E0T2g8UX93pCRUahAGptLs11Oz3lj8z2smunPup0zEiQZBp4M6Ccc6wuOIcJtJoJoPDCFUMrMrpj0iCdUmSNuE4M6ePE9qxyX3tOTenBTLl1kcebSH9tEhctEZKqNrVEFVRNEDekIv6NV6tJ6tN+t9Wpqzsp5d9AfWxzfRYp38</latexit>2

4
|
A1

|

3

5
<latexit sha1_base64="jlIS++wHqIn4Xmj9BR7Ka8yEtCg=">AAACFXicbVDLSgMxFM3UVx1fVZdugkVwIWVGRF1W3bisYB/QGUomvW1DM5khyYhl2p9w46+4caGIW8Gdf2PaDqKtB0IO59zLvfcEMWdKO86XlVtYXFpeya/aa+sbm1uF7Z2aihJJoUojHslGQBRwJqCqmebQiCWQMOBQD/pXY79+B1KxSNzqQQx+SLqCdRgl2kitwpEXQJeJNAiJlux+hO0h9jz7oiXG39D2QLR/zFah6JScCfA8cTNSRBkqrcKn145oEoLQlBOlmq4Taz8lUjPKYWR7iYKY0D7pQtNQQUJQfjq5aoQPjNLGnUiaJzSeqL87UhIqNQgDU2n266lZbyz+5zUT3Tn3UybiRIOg00GdhGMd4XFEuM0kUM0HhhAqmdkV0x6RhGoTpG1CcGdPnie145J7WnJvTorlyyyOPNpD++gQuegMldE1qqAqougBPaEX9Go9Ws/Wm/U+Lc1ZWc8u+gPr4xsybJ45</latexit>2

4
|

An

|

3

5

<latexit sha1_base64="nyzll/2c96KoVefABMCCi+37cho=">AAACGHicbVDLSgMxFM3UVx1foy7dBIvipnVGRF0W3bis0Bd0asmkt21oJjMkGbEM/Qw3/oobF4q47c6/MX0g2nog5HDOvdx7TxBzprTrflmZpeWV1bXsur2xubW94+zuVVWUSAoVGvFI1gOigDMBFc00h3osgYQBh1rQvxn7tQeQikWirAcxNEPSFazDKNFGajmnfgBdJtIgJFqyxyG28/gYBy3vvmz+PPZ92wfR/vFbTs4tuBPgReLNSA7NUGo5I78d0SQEoSknSjU8N9bNlEjNKIeh7ScKYkL7pAsNQwUJQTXTyWFDfGSUNu5E0jyh8UT93ZGSUKlBGJhKs19PzXtj8T+vkejOVTNlIk40CDod1Ek41hEep4TbTALVfGAIoZKZXTHtEUmoNlnaJgRv/uRFUj0reBcF7+48V7yexZFFB+gQnSAPXaIiukUlVEEUPaEX9IberWfr1fqwPqelGWvWs4/+wBp9A3odni8=</latexit>⇥
� bT1 �

⇤
<latexit sha1_base64="FB0wJmVy2o1MK0tUPEuND5rzlXs=">AAACGHicbVDLSgMxFM3UVx1foy7dBIvipnVGRF0W3bis0Bd0asmkt21oJjMkGbEM/Qw3/oobF4q47c6/MX0g2nog5HDOvdx7TxBzprTrflmZpeWV1bXsur2xubW94+zuVVWUSAoVGvFI1gOigDMBFc00h3osgYQBh1rQvxn7tQeQikWirAcxNEPSFazDKNFGajmnfgBdJtIgJFqyxyG28/gYBy1xXzZ/Hvu+7YNo//gtJ+cW3AnwIvFmJIdmKLWckd+OaBKC0JQTpRqeG+tmSqRmlMPQ9hMFMaF90oWGoYKEoJrp5LAhPjJKG3ciaZ7QeKL+7khJqNQgDEyl2a+n5r2x+J/XSHTnqpkyEScaBJ0O6iQc6wiPU8JtJoFqPjCEUMnMrpj2iCRUmyxtE4I3f/IiqZ4VvIuCd3eeK17P4siiA3SITpCHLlER3aISqiCKntALekPv1rP1an1Yn9PSjDXr2Ud/YI2+AdwMnmw=</latexit>⇥
� bTn �

⇤<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+
<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+<latexit sha1_base64="OcIX9tc2vW6ZYrr4h2UJXY+U2KA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju5nfeeLaiEQ94iTlfkyHSkSCUbRSp8/CBA0ZVGtu3Z2DrBKvIDUo0BxUv/phwrKYK2SSGtPz3BT9nGoUTPJppZ8ZnlI2pkPes1TRmBs/n587JWdWCUmUaFsKyVz9PZHT2JhJHNjOmOLILHsz8T+vl2F04+dCpRlyxRaLokwSTMjsdxIKzRnKiSWUaWFvJWxENWVoE6rYELzll1dJ+6LuXdW9h8ta47aIowwncArn4ME1NOAemtACBmN4hld4c1LnxXl3PhatJaeYOYY/cD5/AAhFj18=</latexit>· · ·



Block Matrix Multiplication

Block Matrix 
Multiplication

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>= <latexit sha1_base64="r4KS6vkmcqYYdnF/azf3ZbG+vOw="></latexit>2

64
A11B11 + · · ·+A1NBN1 · · · A11B1P + · · ·+A1NBNP

...
...

AM1B11 + · · ·+AMNBN1 · · · AM1B1P + · · ·+AMNBNP

3

75

<latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB = <latexit sha1_base64="sZe4gySbi5vpH+84BpGIHB0yx2w=">AAAB6nicdVDLSgMxFM34rPVVdekmWARXw2S01e6KblxWtA9oh5JJM21okhmSjFCGfoIbF4q49Yvc+Tem7QgqeuDC4Zx7ufeeMOFMG8/7cJaWV1bX1gsbxc2t7Z3d0t5+S8epIrRJYh6rTog15UzSpmGG006iKBYhp+1wfDXz2/dUaRbLOzNJaCDwULKIEWysdCv6qF8qe643B/TcCvJrPrKkdupVqj5EuVUGORr90ntvEJNUUGkIx1p3kZeYIMPKMMLptNhLNU0wGeMh7VoqsaA6yOanTuGxVQYwipUtaeBc/T6RYaH1RIS2U2Az0r+9mfiX101NdBFkTCapoZIsFkUphyaGs7/hgClKDJ9Ygoli9lZIRlhhYmw6RRvC16fwf9LyXVR10c1ZuX6Zx1EAh+AInAAEzkEdXIMGaAIChuABPIFnhzuPzovzumhdcvKZA/ADztsnPTWNyA==</latexit>m1

<latexit sha1_base64="7/iabahcyci4aGqNlvZsrV/ymH8="></latexit>2

64
B11 · · · B1P
...

...
BN1 · · · BNP

3

75

<latexit sha1_base64="Sj13stCknRJbJnUspUt0qdI+v1o="></latexit>2

64
A11 · · · A1N
...

...
AM1 · · · AMN

3

75
<latexit sha1_base64="ZK391jGguj62gdDaM/9xtKToAmg=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GmbsY+yu6MaNUNE+oB1KJs20oUlmSDJCGfoJblwo4tYvcuffmLYjqOiBC4dz7uXee4KYUaUd58PKrayurW/kNwtb2zu7e8X9g7aKEolJC0cskt0AKcKoIC1NNSPdWBLEA0Y6weRy7nfuiVQ0End6GhOfo5GgIcVIG+mWD64HxZJjOwtAx66Wq45XMaTules1D7qZVQIZmoPie38Y4YQToTFDSvVcJ9Z+iqSmmJFZoZ8oEiM8QSPSM1QgTpSfLk6dwROjDGEYSVNCw4X6fSJFXKkpD0wnR3qsfntz8S+vl+jw3E+piBNNBF4uChMGdQTnf8MhlQRrNjUEYUnNrRCPkURYm3QKJoSvT+H/pH1muzXbvamUGhdZHHlwBI7BKXCBBxrgCjRBC2AwAg/gCTxbzHq0XqzXZWvOymYOwQ9Yb5+D+o34</latexit>mM

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1
<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="ESZRd1Q86lDghk+GqUS9adjKHoU=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4ColKa25FLx4r2g9oQ9lsN+3SzSbsboQS+hO8eFDEq7/Im//GTRtBRR8MPN6bYWZekHCmtON8WEvLK6tr66WN8ubW9s5uZW+/reJUEtoiMY9lN8CKciZoSzPNaTeRFEcBp51gcpX7nXsqFYvFnZ4m1I/wSLCQEayNdCsG7qBSdWyv5nqegxzbmSMn9TPP8ZBbKFUo0BxU3vvDmKQRFZpwrFTPdRLtZ1hqRjidlfupogkmEzyiPUMFjqjys/mpM3RslCEKY2lKaDRXv09kOFJqGgWmM8J6rH57ufiX10t1eOFnTCSppoIsFoUpRzpG+d9oyCQlmk8NwUQycysiYywx0Sadsgnh61P0P2mf2m7Ndm/Oq43LIo4SHMIRnIALdWjANTShBQRG8ABP8Gxx69F6sV4XrUtWMXMAP2C9fQJYXI3a</latexit>n1

<latexit sha1_base64="rRtN2SUqLRtESKL/sHTPMj4Fngw=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hUWnMrevEkFe0HtKFsttt26WYTdjdCCf0JXjwo4tVf5M1/46aNoKIPBh7vzTAzL4g5U9pxPqzC0vLK6lpxvbSxubW9U97da6kokYQ2ScQj2QmwopwJ2tRMc9qJJcVhwGk7mFxmfvueSsUicaenMfVDPBJsyAjWRroV/et+ueLYXtX1PAc5tjNHRmqnnuMhN1cqkKPRL7/3BhFJQio04VipruvE2k+x1IxwOiv1EkVjTCZ4RLuGChxS5afzU2foyCgDNIykKaHRXP0+keJQqWkYmM4Q67H67WXiX1430cNzP2UiTjQVZLFomHCkI5T9jQZMUqL51BBMJDO3IjLGEhNt0imZEL4+Rf+T1ontVm335qxSv8jjKMIBHMIxuFCDOlxBA5pAYAQP8ATPFrcerRfrddFasPKZffgB6+0ThFCN9w==</latexit>nN

<latexit sha1_base64="62gomKXQk44HNF7GIB3KGIoFEo4=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0hqbeut6MVjRfsBbSib7aZdutmE3Y1QQn+CFw+KePUXefPfuG0jqOiDgcd7M8zM82POlHacDyu3srq2vpHfLGxt7+zuFfcP2ipKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxJ1dzv3NPpWKRuNPTmHohHgkWMIK1kW7jgTsolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMzUHxvT+MSBJSoQnHSvVcJ9ZeiqVmhNNZoZ8oGmMywSPaM1TgkCovXZw6QydGGaIgkqaERgv1+0SKQ6WmoW86Q6zH6rc3F//yeokO6l7KRJxoKshyUZBwpCM0/xsNmaRE86khmEhmbkVkjCUm2qRTMCF8fYr+J+2y7VZt96ZSalxmceThCI7hFFyoQQOuoQktIDCCB3iCZ4tbj9aL9bpszVnZzCH8gPX2CVbPjdk=</latexit>p1
<latexit sha1_base64="oie1Vz2fm/4JM9TfrUQvCwF9pWk=">AAAB6nicdVDLSgMxFL1TX7W+qi7dBIvgapipta27ohuXFe0D2qFk0kwbmskMSUYoQz/BjQtF3PpF7vwb03YEFT0QOJxzLrn3+DFnSjvOh5VbWV1b38hvFra2d3b3ivsHbRUlktAWiXgkuz5WlDNBW5ppTruxpDj0Oe34k6u537mnUrFI3OlpTL0QjwQLGMHaSLfxoDkolhy76tQuKmXk2M4ChtTP6+5ZFbmZUoIMJv/eH0YkCanQhGOleq4Tay/FUjPC6azQTxSNMZngEe0ZKnBIlZcuVp2hE6MMURBJ84RGC/X7RIpDpaahb5Ih1mP125uLf3m9RAd1L2UiTjQVZPlRkHCkIzS/Gw2ZpETzqSGYSGZ2RWSMJSbatFMwJXxdiv4n7bLtVm33plJqXGZ15OEIjuEUXKhBA66hCS0gMIIHeIJni1uP1ov1uozmrGzmEH7AevsEhcuN+A==</latexit>pP

Case 9 <latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

Case 10

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB =

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB =

<latexit sha1_base64="50xBjwe96a834h5tmQCyBlqxnmk="></latexit>2

64
� aT1 �

...
� aTm �

3

75

<latexit sha1_base64="nPVhbM/fEQEeEON/F5N/gRBXEjM="></latexit>2

4
| |
B1 · · · Bp

| |

3

5

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=
“Sum of scaled  

pairwise 
outer products”

“Pairwise 
inner products 
of rows of A 

& columns of B 
around D”

<latexit sha1_base64="Dgv4IbOG3PaPaErE7wl1sBQ91rQ="></latexit>2

64
aT1 DB1 · · · aT1 DBp

...
...

aTmDB1 · · · aTmDBp

3

75

<latexit sha1_base64="b1PYOf0odedc28SoXMdVQQCSktY=">AAACAHicbVC7TsMwFL0pr1JeBQYGFosKialKEALGChgYi0RppSSqHNdJrTpOZDtIVdSFX2FhACFWPoONv8FNM0DLsXx1dM69su8JUs6Utu1vq7K0vLK6Vl2vbWxube/Ud/ceVJJJQjsk4YnsBVhRzgTtaKY57aWS4jjgtBuMrqd+95FKxRJxr8cp9WMcCRYygrWR+vUDL2BR5CLPnJuiFoLfrzfspl0ALRKnJA0o0e7Xv7xBQrKYCk04Vsp17FT7OZaaEU4nNS9TNMVkhCPqGipwTJWfFwtM0LFRBihMpLlCo0L9PZHjWKlxHJjOGOuhmvem4n+em+nw0s+ZSDNNBZk9FGYc6QRN00ADJinRfGwIJpKZvyIyxBITbTKrmRCc+ZUXycNp0zlvOndnjdZVGUcVDuEITsCBC2jBLbShAwQm8Ayv8GY9WS/Wu/Uxa61Y5cw+/IH1+QPkYpSt</latexit>
D

�

<latexit sha1_base64="PbW89hxCLb6QBI71nm3ySXADGLI="></latexit>2

4
| |
A1 · · · An

| |

3

5

<latexit sha1_base64="zlYjZEi6QJ7lTPijallDMYJZiFo="></latexit>2

64
� bT1 �

...
� bTn �

3

75

<latexit sha1_base64="2MprJ4LgEGPmf7CW9jXrS3yIrfc="></latexit>2

64
d11 · · · d1n
...

...
dn1 · · · dnn

3

75

Case 10b
“Sum of scaled  
outer products 

(diagonal)”

<latexit sha1_base64="Cn1n2OJEVeWjZJmzHi2UBA3lPwU=">AAACFXicbVDLSgMxFM3UVx1fVZdugkVwIWVGRF1W3bisYB/QGUomvW1DM5khyYhl2p9w46+4caGIW8Gdf2PaDqKtB0IO59zLvfcEMWdKO86XlVtYXFpeya/aa+sbm1uF7Z2aihJJoUojHslGQBRwJqCqmebQiCWQMOBQD/pXY79+B1KxSNzqQQx+SLqCdRgl2kitwpEXQJeJNAiJlux+hO0h9jz7ouWOv6HtgWj/mK1C0Sk5E+B54makiDJUWoVPrx3RJAShKSdKNV0n1n5KpGaUw8j2EgUxoX3ShaahgoSg/HRy1QgfGKWNO5E0T2g8UX93pCRUahAGptLs11Oz3lj8z2smunPup0zEiQZBp4M6Ccc6wuOIcJtJoJoPDCFUMrMrpj0iCdUmSNuE4M6ePE9qxyX3tOTenBTLl1kcebSH9tEhctEZKqNrVEFVRNEDekIv6NV6tJ6tN+t9Wpqzsp5d9AfWxzfRYp38</latexit>2

4
|
A1

|

3

5

<latexit sha1_base64="nyzll/2c96KoVefABMCCi+37cho=">AAACGHicbVDLSgMxFM3UVx1foy7dBIvipnVGRF0W3bis0Bd0asmkt21oJjMkGbEM/Qw3/oobF4q47c6/MX0g2nog5HDOvdx7TxBzprTrflmZpeWV1bXsur2xubW94+zuVVWUSAoVGvFI1gOigDMBFc00h3osgYQBh1rQvxn7tQeQikWirAcxNEPSFazDKNFGajmnfgBdJtIgJFqyxyG28/gYBy3vvmz+PPZ92wfR/vFbTs4tuBPgReLNSA7NUGo5I78d0SQEoSknSjU8N9bNlEjNKIeh7ScKYkL7pAsNQwUJQTXTyWFDfGSUNu5E0jyh8UT93ZGSUKlBGJhKs19PzXtj8T+vkejOVTNlIk40CDod1Ek41hEep4TbTALVfGAIoZKZXTHtEUmoNlnaJgRv/uRFUj0reBcF7+48V7yexZFFB+gQnSAPXaIiukUlVEEUPaEX9IberWfr1fqwPqelGWvWs4/+wBp9A3odni8=</latexit>⇥
� bT1 �

⇤
<latexit sha1_base64="FB0wJmVy2o1MK0tUPEuND5rzlXs=">AAACGHicbVDLSgMxFM3UVx1foy7dBIvipnVGRF0W3bis0Bd0asmkt21oJjMkGbEM/Qw3/oobF4q47c6/MX0g2nog5HDOvdx7TxBzprTrflmZpeWV1bXsur2xubW94+zuVVWUSAoVGvFI1gOigDMBFc00h3osgYQBh1rQvxn7tQeQikWirAcxNEPSFazDKNFGajmnfgBdJtIgJFqyxyG28/gYBy1xXzZ/Hvu+7YNo//gtJ+cW3AnwIvFmJIdmKLWckd+OaBKC0JQTpRqeG+tmSqRmlMPQ9hMFMaF90oWGoYKEoJrp5LAhPjJKG3ciaZ7QeKL+7khJqNQgDEyl2a+n5r2x+J/XSHTnqpkyEScaBJ0O6iQc6wiPU8JtJoFqPjCEUMnMrpj2iCRUmyxtE4I3f/IiqZ4VvIuCd3eeK17P4siiA3SITpCHLlER3aISqiCKntALekPv1rP1an1Yn9PSjDXr2Ud/YI2+AdwMnmw=</latexit>⇥
� bTn �

⇤
<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+
<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+<latexit sha1_base64="OcIX9tc2vW6ZYrr4h2UJXY+U2KA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju5nfeeLaiEQ94iTlfkyHSkSCUbRSp8/CBA0ZVGtu3Z2DrBKvIDUo0BxUv/phwrKYK2SSGtPz3BT9nGoUTPJppZ8ZnlI2pkPes1TRmBs/n587JWdWCUmUaFsKyVz9PZHT2JhJHNjOmOLILHsz8T+vl2F04+dCpRlyxRaLokwSTMjsdxIKzRnKiSWUaWFvJWxENWVoE6rYELzll1dJ+6LuXdW9h8ta47aIowwncArn4ME1NOAemtACBmN4hld4c1LnxXl3PhatJaeYOYY/cD5/AAhFj18=</latexit>· · ·
<latexit sha1_base64="Cn1n2OJEVeWjZJmzHi2UBA3lPwU=">AAACFXicbVDLSgMxFM3UVx1fVZdugkVwIWVGRF1W3bisYB/QGUomvW1DM5khyYhl2p9w46+4caGIW8Gdf2PaDqKtB0IO59zLvfcEMWdKO86XlVtYXFpeya/aa+sbm1uF7Z2aihJJoUojHslGQBRwJqCqmebQiCWQMOBQD/pXY79+B1KxSNzqQQx+SLqCdRgl2kitwpEXQJeJNAiJlux+hO0h9jz7ouWOv6HtgWj/mK1C0Sk5E+B54makiDJUWoVPrx3RJAShKSdKNV0n1n5KpGaUw8j2EgUxoX3ShaahgoSg/HRy1QgfGKWNO5E0T2g8UX93pCRUahAGptLs11Oz3lj8z2smunPup0zEiQZBp4M6Ccc6wuOIcJtJoJoPDCFUMrMrpj0iCdUmSNuE4M6ePE9qxyX3tOTenBTLl1kcebSH9tEhctEZKqNrVEFVRNEDekIv6NV6tJ6tN+t9Wpqzsp5d9AfWxzfRYp38</latexit>2
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5
<latexit sha1_base64="OcIX9tc2vW6ZYrr4h2UJXY+U2KA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju5nfeeLaiEQ94iTlfkyHSkSCUbRSp8/CBA0ZVGtu3Z2DrBKvIDUo0BxUv/phwrKYK2SSGtPz3BT9nGoUTPJppZ8ZnlI2pkPes1TRmBs/n587JWdWCUmUaFsKyVz9PZHT2JhJHNjOmOLILHsz8T+vl2F04+dCpRlyxRaLokwSTMjsdxIKzRnKiSWUaWFvJWxENWVoE6rYELzll1dJ+6LuXdW9h8ta47aIowwncArn4ME1NOAemtACBmN4hld4c1LnxXl3PhatJaeYOYY/cD5/AAhFj18=</latexit>· · ·

<latexit sha1_base64="OcIX9tc2vW6ZYrr4h2UJXY+U2KA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju5nfeeLaiEQ94iTlfkyHSkSCUbRSp8/CBA0ZVGtu3Z2DrBKvIDUo0BxUv/phwrKYK2SSGtPz3BT9nGoUTPJppZ8ZnlI2pkPes1TRmBs/n587JWdWCUmUaFsKyVz9PZHT2JhJHNjOmOLILHsz8T+vl2F04+dCpRlyxRaLokwSTMjsdxIKzRnKiSWUaWFvJWxENWVoE6rYELzll1dJ+6LuXdW9h8ta47aIowwncArn4ME1NOAemtACBmN4hld4c1LnxXl3PhatJaeYOYY/cD5/AAhFj18=</latexit>· · ·

<latexit sha1_base64="ILG0TjxHA6Gz8Ngj3cH4exTUqdE=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KhsR9Vj04rGC/YB2Kdlsto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFqeDG+v63t7K6tr6xWdoqb+/s7u1XDg5bRmWasiZVQulOSAwTXLKm5VawTqoZSULB2uHoduq3n5g2XMkHO05ZkJCB5DGnxDqpFfVzjCf9StWv+TOgZYILUoUCjX7lqxcpmiVMWiqIMV3spzbIibacCjYp9zLDUkJHZMC6jkqSMBPks2sn6NQpEYqVdiUtmqm/J3KSGDNOQteZEDs0i95U/M/rZja+DnIu08wySeeL4kwgq9D0dRRxzagVY0cI1dzdiuiQaEKtC6jsQsCLLy+T1nkNX9bw/UW1flPEUYJjOIEzwHAFdbiDBjSBwiM8wyu8ecp78d69j3nrilfMHMEfeJ8/JH2O2Q==</latexit>

d11
<latexit sha1_base64="KpXXS3KF95BZqTVwd1X/V01t4eE=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KhsR9Vj04rGC/YB2Kdlsto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFqeDG+v63t7K6tr6xWdoqb+/s7u1XDg5bRmWasiZVQulOSAwTXLKm5VawTqoZSULB2uHoduq3n5g2XMkHO05ZkJCB5DGnxDqpFfVzLCf9StWv+TOgZYILUoUCjX7lqxcpmiVMWiqIMV3spzbIibacCjYp9zLDUkJHZMC6jkqSMBPks2sn6NQpEYqVdiUtmqm/J3KSGDNOQteZEDs0i95U/M/rZja+DnIu08wySeeL4kwgq9D0dRRxzagVY0cI1dzdiuiQaEKtC6jsQsCLLy+T1nkNX9bw/UW1flPEUYJjOIEzwHAFdbiDBjSBwiM8wyu8ecp78d69j3nrilfMHMEfeJ8/gS6PFg==</latexit>

d1n

<latexit sha1_base64="jlIS++wHqIn4Xmj9BR7Ka8yEtCg=">AAACFXicbVDLSgMxFM3UVx1fVZdugkVwIWVGRF1W3bisYB/QGUomvW1DM5khyYhl2p9w46+4caGIW8Gdf2PaDqKtB0IO59zLvfcEMWdKO86XlVtYXFpeya/aa+sbm1uF7Z2aihJJoUojHslGQBRwJqCqmebQiCWQMOBQD/pXY79+B1KxSNzqQQx+SLqCdRgl2kitwpEXQJeJNAiJlux+hO0h9jz7oiXG39D2QLR/zFah6JScCfA8cTNSRBkqrcKn145oEoLQlBOlmq4Taz8lUjPKYWR7iYKY0D7pQtNQQUJQfjq5aoQPjNLGnUiaJzSeqL87UhIqNQgDU2n266lZbyz+5zUT3Tn3UybiRIOg00GdhGMd4XFEuM0kUM0HhhAqmdkV0x6RhGoTpG1CcGdPnie145J7WnJvTorlyyyOPNpD++gQuegMldE1qqAqougBPaEX9Go9Ws/Wm/U+Lc1ZWc8u+gPr4xsybJ45</latexit>2
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5

<latexit sha1_base64="jlIS++wHqIn4Xmj9BR7Ka8yEtCg=">AAACFXicbVDLSgMxFM3UVx1fVZdugkVwIWVGRF1W3bisYB/QGUomvW1DM5khyYhl2p9w46+4caGIW8Gdf2PaDqKtB0IO59zLvfcEMWdKO86XlVtYXFpeya/aa+sbm1uF7Z2aihJJoUojHslGQBRwJqCqmebQiCWQMOBQD/pXY79+B1KxSNzqQQx+SLqCdRgl2kitwpEXQJeJNAiJlux+hO0h9jz7oiXG39D2QLR/zFah6JScCfA8cTNSRBkqrcKn145oEoLQlBOlmq4Taz8lUjPKYWR7iYKY0D7pQtNQQUJQfjq5aoQPjNLGnUiaJzSeqL87UhIqNQgDU2n266lZbyz+5zUT3Tn3UybiRIOg00GdhGMd4XFEuM0kUM0HhhAqmdkV0x6RhGoTpG1CcGdPnie145J7WnJvTorlyyyOPNpD++gQuegMldE1qqAqougBPaEX9Go9Ws/Wm/U+Lc1ZWc8u+gPr4xsybJ45</latexit>2
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|
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5

<latexit sha1_base64="nyzll/2c96KoVefABMCCi+37cho=">AAACGHicbVDLSgMxFM3UVx1foy7dBIvipnVGRF0W3bis0Bd0asmkt21oJjMkGbEM/Qw3/oobF4q47c6/MX0g2nog5HDOvdx7TxBzprTrflmZpeWV1bXsur2xubW94+zuVVWUSAoVGvFI1gOigDMBFc00h3osgYQBh1rQvxn7tQeQikWirAcxNEPSFazDKNFGajmnfgBdJtIgJFqyxyG28/gYBy3vvmz+PPZ92wfR/vFbTs4tuBPgReLNSA7NUGo5I78d0SQEoSknSjU8N9bNlEjNKIeh7ScKYkL7pAsNQwUJQTXTyWFDfGSUNu5E0jyh8UT93ZGSUKlBGJhKs19PzXtj8T+vkejOVTNlIk40CDod1Ek41hEep4TbTALVfGAIoZKZXTHtEUmoNlnaJgRv/uRFUj0reBcF7+48V7yexZFFB+gQnSAPXaIiukUlVEEUPaEX9IberWfr1fqwPqelGWvWs4/+wBp9A3odni8=</latexit>⇥
� bT1 �

⇤
<latexit sha1_base64="FB0wJmVy2o1MK0tUPEuND5rzlXs=">AAACGHicbVDLSgMxFM3UVx1foy7dBIvipnVGRF0W3bis0Bd0asmkt21oJjMkGbEM/Qw3/oobF4q47c6/MX0g2nog5HDOvdx7TxBzprTrflmZpeWV1bXsur2xubW94+zuVVWUSAoVGvFI1gOigDMBFc00h3osgYQBh1rQvxn7tQeQikWirAcxNEPSFazDKNFGajmnfgBdJtIgJFqyxyG28/gYBy1xXzZ/Hvu+7YNo//gtJ+cW3AnwIvFmJIdmKLWckd+OaBKC0JQTpRqeG+tmSqRmlMPQ9hMFMaF90oWGoYKEoJrp5LAhPjJKG3ciaZ7QeKL+7khJqNQgDEyl2a+n5r2x+J/XSHTnqpkyEScaBJ0O6iQc6wiPU8JtJoFqPjCEUMnMrpj2iCRUmyxtE4I3f/IiqZ4VvIuCd3eeK17P4siiA3SITpCHLlER3aISqiCKntALekPv1rP1an1Yn9PSjDXr2Ud/YI2+AdwMnmw=</latexit>⇥
� bTn �

⇤<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+
<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+<latexit sha1_base64="OcIX9tc2vW6ZYrr4h2UJXY+U2KA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju5nfeeLaiEQ94iTlfkyHSkSCUbRSp8/CBA0ZVGtu3Z2DrBKvIDUo0BxUv/phwrKYK2SSGtPz3BT9nGoUTPJppZ8ZnlI2pkPes1TRmBs/n587JWdWCUmUaFsKyVz9PZHT2JhJHNjOmOLILHsz8T+vl2F04+dCpRlyxRaLokwSTMjsdxIKzRnKiSWUaWFvJWxENWVoE6rYELzll1dJ+6LuXdW9h8ta47aIowwncArn4ME1NOAemtACBmN4hld4c1LnxXl3PhatJaeYOYY/cD5/AAhFj18=</latexit>· · ·<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+
<latexit sha1_base64="hrEF8C5MzWs1eIzSPFFo5ELcDXY=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KhsR9Vj04rGC/YB2Kdlsto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFqeDG+v63t7K6tr6xWdoqb+/s7u1XDg5bRmWasiZVQulOSAwTXLKm5VawTqoZSULB2uHoduq3n5g2XMkHO05ZkJCB5DGnxDqpFfVziSf9StWv+TOgZYILUoUCjX7lqxcpmiVMWiqIMV3spzbIibacCjYp9zLDUkJHZMC6jkqSMBPks2sn6NQpEYqVdiUtmqm/J3KSGDNOQteZEDs0i95U/M/rZja+DnIu08wySeeL4kwgq9D0dRRxzagVY0cI1dzdiuiQaEKtC6jsQsCLLy+T1nkNX9bw/UW1flPEUYJjOIEzwHAFdbiDBjSBwiM8wyu8ecp78d69j3nrilfMHMEfeJ8/gWuPFg==</latexit>

dn1
<latexit sha1_base64="zGOAfzR/VdCAx0IkzLSjIjd28Ng=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnZ2WTMPJaZWSEs+QcvHhTx6v9482+cJHvQxIKGoqqb7q4o5cxY3//2VlbX1jc2S1vl7Z3dvf3KwWHLqEwT2iSKK92JsKGcSdq0zHLaSTXFIuK0HY1up377iWrDlHyw45SGAg8kSxjB1kmtuJ9LOelXqn7NnwEtk6AgVSjQ6Fe+erEimaDSEo6N6QZ+asMca8sIp5NyLzM0xWSEB7TrqMSCmjCfXTtBp06JUaK0K2nRTP09kWNhzFhErlNgOzSL3lT8z+tmNrkOcybTzFJJ5ouSjCOr0PR1FDNNieVjRzDRzN2KyBBrTKwLqOxCCBZfXiat81pwWQvuL6r1myKOEhzDCZxBAFdQhztoQBMIPMIzvMKbp7wX7937mLeueMXMEfyB9/kD3hyPUw==</latexit>

dnn

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>= <latexit sha1_base64="OhsNH8ykxRPIXjsyoQ751Sk6jD4=">AAACFHicbVDLSsNAFJ34rPFVdelmsAiCUBIRdVl147KCfUATwmR62w6dTMLMRCyxH+HGX3HjQhG3Ltz5N07bINp6YJjDOfdy7z1hwpnSjvNlzc0vLC4tF1bs1bX1jc3i1nZdxamkUKMxj2UzJAo4E1DTTHNoJhJIFHJohP3Lkd+4BalYLG70IAE/Il3BOowSbaSgeOiF0GUiCyOiJbsb2vfY8+zzgI0+w0G0f7ygWHLKzhh4lrg5KaEc1aD46bVjmkYgNOVEqZbrJNrPiNSMchjaXqogIbRPutAyVJAIlJ+NjxrifaO0cSeW5gmNx+rvjoxESg2i0FSa/Xpq2huJ/3mtVHfO/IyJJNUg6GRQJ+VYx3iUEG4zCVTzgSGESmZ2xbRHJKHa5GibENzpk2dJ/ajsnpTd6+NS5SKPo4B20R46QC46RRV0haqohih6QE/oBb1aj9az9Wa9T0rnrLxnB/2B9fEN7TmeIA==</latexit>2
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<latexit sha1_base64="A+vypi0v4kyJq7BLcKeeytgcdvM=">AAACFHicbVDLSgMxFM3UV62vUZdugkURpGVGRF0W3bis0Bd0aslkbtvYTGZIMmIZ+hFu/BU3LhRx68Kdf2P6QLR6IORwzr3ce48fc6a043xambn5hcWl7HJuZXVtfcPe3KqpKJEUqjTikWz4RAFnAqqaaQ6NWAIJfQ51v38x8uu3IBWLREUPYmiFpCtYh1GijdS2Dz0fukykfki0ZHfDXAHvY799c10xfwF7IIJvr23nnaIzBv5L3CnJoynKbfvDCyKahCA05USppuvEupUSqRnlMMx5iYKY0D7pQtNQQUJQrXR81BDvGSXAnUiaJzQeqz87UhIqNQh9U2n266lZbyT+5zUT3TlrpUzEiQZBJ4M6Ccc6wqOEcMAkUM0HhhAqmdkV0x6RhGqTY86E4M6e/JfUjoruSdG9Os6XzqdxZNEO2kUHyEWnqIQuURlVEUX36BE9oxfrwXqyXq23SWnGmvZso1+w3r8At/2dXg==</latexit>⇥
� bTj �

⇤<latexit sha1_base64="KD4ungGC520tUSq48Bql1+Lj55w=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbvtZjfsboQS+h+8eFDEq//Hm//GbZqDtj4YeLw3w8y8IOFMG9f9dkpr6xubW+Xtys7u3v5B9fCorWWqCG0RyaXqBlhTzgRtGWY47SaK4jjgtBNM7uZ+54kqzaR4NNOE+jEeChYxgo2V2uEgY+PZoFpz624OtEq8gtSgQHNQ/eqHkqQxFYZwrHXPcxPjZ1gZRjidVfqppgkmEzykPUsFjqn2s/zaGTqzSogiqWwJg3L190SGY62ncWA7Y2xGetmbi/95vdREN37GRJIaKshiUZRyZCSav45CpigxfGoJJorZWxEZYYWJsQFVbAje8surpH1R967q3sNlrXFbxFGGEziFc/DgGhpwD01oAYExPMMrvDnSeXHenY9Fa8kpZo7hD5zPH9Bqj0o=</latexit>

dij
<latexit sha1_base64="3GP7TFsBGbDITBXV4tlSZfHs6xQ=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIVJdFNy4r2Ae0Q8mkmTY2yYxJplCGfocbF4q49WPc+Tem01lo64HLPZxzL7k5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRS0eJIrRJIh6pToA15UzSpmGG006sKBYBp+1gfDv32xOqNIvkg5nG1Bd4KFnICDZW8ns6EX2GsvbYL1fcqpsBrRIvJxXI0eiXv3qDiCSCSkM41rrrubHxU6wMI5zOSr1E0xiTMR7SrqUSC6r9NDt6hs6sMkBhpGxJgzL190aKhdZTEdhJgc1IL3tz8T+vm5jw2k+ZjBNDJVk8FCYcmQjNE0ADpigxfGoJJorZWxEZYYWJsTmVbAje8pdXSeui6tWq3v1lpX6Tx1GEEziFc/DgCupwBw1oAoEneIZXeHMmzovz7nwsRgtOvnMMf+B8/gC9R5IV</latexit>X

i

X

j

<latexit sha1_base64="wZ9rZw2B/D3yYZ6N7vxaf7sVTTo=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1ItQ68VjBdMW2lA220m7dLMJuxuhlP4GLx4U8eoP8ua/cdvmoNUHA4/3ZpiZF6aCa+O6X05hZXVtfaO4Wdra3tndK+8fNHWSKYY+S0Si2iHVKLhE33AjsJ0qpHEosBWObmd+6xGV5ol8MOMUg5gOJI84o8ZK/k2dXJNeueJW3TnIX+LlpAI5Gr3yZ7efsCxGaZigWnc8NzXBhCrDmcBpqZtpTCkb0QF2LJU0Rh1M5sdOyYlV+iRKlC1pyFz9OTGhsdbjOLSdMTVDvezNxP+8Tmaiq2DCZZoZlGyxKMoEMQmZfU76XCEzYmwJZYrbWwkbUkWZsfmUbAje8st/SfOs6l1UvfvzSq2ex1GEIziGU/DgEmpwBw3wgQGHJ3iBV0c6z86b875oLTj5zCH8gvPxDUxSjbI=</latexit>

AB =
<latexit sha1_base64="PbW89hxCLb6QBI71nm3ySXADGLI="></latexit>2

4
| |
A1 · · · An

| |

3

5

<latexit sha1_base64="zlYjZEi6QJ7lTPijallDMYJZiFo="></latexit>2

64
� bT1 �

...
� bTn �

3

75

<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>= <latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+
<latexit sha1_base64="ev1RuRqzk57eMZd1Y7Lj8nUwuko=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBZBEEoioh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+Nm7YHbX0w8Hhvhpl5QSK4Nq777RRWVtfWN4qbpa3tnd298v5BU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWj29xvPaHSPJaPZpygH9GB5CFn1Fjp4azUK1fcqjsFWSbenFRgjnqv/NXtxyyNUBomqNYdz02Mn1FlOBM4KXVTjQllIzrAjqWSRqj9bHrphJxYpU/CWNmShkzV3xMZjbQeR4HtjKgZ6kUvF//zOqkJr/2MyyQ1KNlsUZgKYmKSv036XCEzYmwJZYrbWwkbUkWZseHkIXiLLy+T5nnVu6x69xeV2s08jiIcwTGcggdXUIM7qEMDGITwDK/w5oycF+fd+Zi1Fpz5zCH8gfP5A6e0jMk=</latexit>

+<latexit sha1_base64="OcIX9tc2vW6ZYrr4h2UJXY+U2KA=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cK9gPaUDabTbt0swm7E6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuBtRwKRRvoUDJu6nmNA4k7wTju5nfeeLaiEQ94iTlfkyHSkSCUbRSp8/CBA0ZVGtu3Z2DrBKvIDUo0BxUv/phwrKYK2SSGtPz3BT9nGoUTPJppZ8ZnlI2pkPes1TRmBs/n587JWdWCUmUaFsKyVz9PZHT2JhJHNjOmOLILHsz8T+vl2F04+dCpRlyxRaLokwSTMjsdxIKzRnKiSWUaWFvJWxENWVoE6rYELzll1dJ+6LuXdW9h8ta47aIowwncArn4ME1NOAemtACBmN4hld4c1LnxXl3PhatJaeYOYY/cD5/AAhFj18=</latexit>· · ·
<latexit sha1_base64="Cn1n2OJEVeWjZJmzHi2UBA3lPwU=">AAACFXicbVDLSgMxFM3UVx1fVZdugkVwIWVGRF1W3bisYB/QGUomvW1DM5khyYhl2p9w46+4caGIW8Gdf2PaDqKtB0IO59zLvfcEMWdKO86XlVtYXFpeya/aa+sbm1uF7Z2aihJJoUojHslGQBRwJqCqmebQiCWQMOBQD/pXY79+B1KxSNzqQQx+SLqCdRgl2kitwpEXQJeJNAiJlux+hO0h9jz7ouWOv6HtgWj/mK1C0Sk5E+B54makiDJUWoVPrx3RJAShKSdKNV0n1n5KpGaUw8j2EgUxoX3ShaahgoSg/HRy1QgfGKWNO5E0T2g8UX93pCRUahAGptLs11Oz3lj8z2smunPup0zEiQZBp4M6Ccc6wuOIcJtJoJoPDCFUMrMrpj0iCdUmSNuE4M6ePE9qxyX3tOTenBTLl1kcebSH9tEhctEZKqNrVEFVRNEDekIv6NV6tJ6tN+t9Wpqzsp5d9AfWxzfRYp38</latexit>2

4
|
A1

|

3

5

<latexit sha1_base64="nyzll/2c96KoVefABMCCi+37cho=">AAACGHicbVDLSgMxFM3UVx1foy7dBIvipnVGRF0W3bis0Bd0asmkt21oJjMkGbEM/Qw3/oobF4q47c6/MX0g2nog5HDOvdx7TxBzprTrflmZpeWV1bXsur2xubW94+zuVVWUSAoVGvFI1gOigDMBFc00h3osgYQBh1rQvxn7tQeQikWirAcxNEPSFazDKNFGajmnfgBdJtIgJFqyxyG28/gYBy3vvmz+PPZ92wfR/vFbTs4tuBPgReLNSA7NUGo5I78d0SQEoSknSjU8N9bNlEjNKIeh7ScKYkL7pAsNQwUJQTXTyWFDfGSUNu5E0jyh8UT93ZGSUKlBGJhKs19PzXtj8T+vkejOVTNlIk40CDod1Ek41hEep4TbTALVfGAIoZKZXTHtEUmoNlnaJgRv/uRFUj0reBcF7+48V7yexZFFB+gQnSAPXaIiukUlVEEUPaEX9IberWfr1fqwPqelGWvWs4/+wBp9A3odni8=</latexit>⇥
� bT1 �

⇤<latexit sha1_base64="ILG0TjxHA6Gz8Ngj3cH4exTUqdE=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KhsR9Vj04rGC/YB2Kdlsto3NJkuSFcrS/+DFgyJe/T/e/Dem7R609cHA470ZZuaFqeDG+v63t7K6tr6xWdoqb+/s7u1XDg5bRmWasiZVQulOSAwTXLKm5VawTqoZSULB2uHoduq3n5g2XMkHO05ZkJCB5DGnxDqpFfVzjCf9StWv+TOgZYILUoUCjX7lqxcpmiVMWiqIMV3spzbIibacCjYp9zLDUkJHZMC6jkqSMBPks2sn6NQpEYqVdiUtmqm/J3KSGDNOQteZEDs0i95U/M/rZja+DnIu08wySeeL4kwgq9D0dRRxzagVY0cI1dzdiuiQaEKtC6jsQsCLLy+T1nkNX9bw/UW1flPEUYJjOIEzwHAFdbiDBjSBwiM8wyu8ecp78d69j3nrilfMHMEfeJ8/JH2O2Q==</latexit>

d11
<latexit sha1_base64="jlIS++wHqIn4Xmj9BR7Ka8yEtCg=">AAACFXicbVDLSgMxFM3UVx1fVZdugkVwIWVGRF1W3bisYB/QGUomvW1DM5khyYhl2p9w46+4caGIW8Gdf2PaDqKtB0IO59zLvfcEMWdKO86XlVtYXFpeya/aa+sbm1uF7Z2aihJJoUojHslGQBRwJqCqmebQiCWQMOBQD/pXY79+B1KxSNzqQQx+SLqCdRgl2kitwpEXQJeJNAiJlux+hO0h9jz7oiXG39D2QLR/zFah6JScCfA8cTNSRBkqrcKn145oEoLQlBOlmq4Taz8lUjPKYWR7iYKY0D7pQtNQQUJQfjq5aoQPjNLGnUiaJzSeqL87UhIqNQgDU2n266lZbyz+5zUT3Tn3UybiRIOg00GdhGMd4XFEuM0kUM0HhhAqmdkV0x6RhGoTpG1CcGdPnie145J7WnJvTorlyyyOPNpD++gQuegMldE1qqAqougBPaEX9Go9Ws/Wm/U+Lc1ZWc8u+gPr4xsybJ45</latexit>2

4
|

An

|

3

5

<latexit sha1_base64="FB0wJmVy2o1MK0tUPEuND5rzlXs=">AAACGHicbVDLSgMxFM3UVx1foy7dBIvipnVGRF0W3bis0Bd0asmkt21oJjMkGbEM/Qw3/oobF4q47c6/MX0g2nog5HDOvdx7TxBzprTrflmZpeWV1bXsur2xubW94+zuVVWUSAoVGvFI1gOigDMBFc00h3osgYQBh1rQvxn7tQeQikWirAcxNEPSFazDKNFGajmnfgBdJtIgJFqyxyG28/gYBy1xXzZ/Hvu+7YNo//gtJ+cW3AnwIvFmJIdmKLWckd+OaBKC0JQTpRqeG+tmSqRmlMPQ9hMFMaF90oWGoYKEoJrp5LAhPjJKG3ciaZ7QeKL+7khJqNQgDEyl2a+n5r2x+J/XSHTnqpkyEScaBJ0O6iQc6wiPU8JtJoFqPjCEUMnMrpj2iCRUmyxtE4I3f/IiqZ4VvIuCd3eeK17P4siiA3SITpCHLlER3aISqiCKntALekPv1rP1an1Yn9PSjDXr2Ud/YI2+AdwMnmw=</latexit>⇥
� bTn �

⇤<latexit sha1_base64="zGOAfzR/VdCAx0IkzLSjIjd28Ng=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnZ2WTMPJaZWSEs+QcvHhTx6v9482+cJHvQxIKGoqqb7q4o5cxY3//2VlbX1jc2S1vl7Z3dvf3KwWHLqEwT2iSKK92JsKGcSdq0zHLaSTXFIuK0HY1up377iWrDlHyw45SGAg8kSxjB1kmtuJ9LOelXqn7NnwEtk6AgVSjQ6Fe+erEimaDSEo6N6QZ+asMca8sIp5NyLzM0xWSEB7TrqMSCmjCfXTtBp06JUaK0K2nRTP09kWNhzFhErlNgOzSL3lT8z+tmNrkOcybTzFJJ5ouSjCOr0PR1FDNNieVjRzDRzN2KyBBrTKwLqOxCCBZfXiat81pwWQvuL6r1myKOEhzDCZxBAFdQhztoQBMIPMIzvMKbp7wX7937mLeueMXMEfyB9/kD3hyPUw==</latexit>

dnn
<latexit sha1_base64="alNytVF7L9m8ogCEAEqsoeP97T8="></latexit>2

64
d11 · · · 0
...

...
0 · · · dnn

3

75
<latexit sha1_base64="feYJlqRAt9N6RJRnwkNptAVwjek=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KomIehGKXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8MOME/YgOJA85o8ZK9ZteqexW3BnIMvFyUoYctV7pq9uPWRqhNExQrTuemxg/o8pwJnBS7KYaE8pGdIAdSyWNUPvZ7NAJObVKn4SxsiUNmam/JzIaaT2OAtsZUTPUi95U/M/rpCa89jMuk9SgZPNFYSqIicn0a9LnCpkRY0soU9zeStiQKsqMzaZoQ/AWX14mzfOKd1nx6hfl6m0eRwGO4QTOwIMrqMI91KABDBCe4RXenEfnxXl3PuatK04+cwR/4Hz+AI7FjMc=</latexit>=

<latexit sha1_base64="0bzOt+7SdGcloxmYCzEtqosg2Zo=">AAAB7nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF48RzAOSJcxOepMhM7PLzKwQQj7CiwdFvPo93vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6m/mtJ9SGJ+rRjlMMJR0oHnNGrZNaXZPJHie9csWv+nOQVRLkpAI56r3yV7efsEyiskxQYzqBn9pwQrXlTOC01M0MppSN6AA7jioq0YST+blTcuaUPokT7UpZMld/T0yoNGYsI9cpqR2aZW8m/ud1MhvfhBOu0syiYotFcSaITcjsd9LnGpkVY0co09zdStiQasqsS6jkQgiWX14lzYtqcFUNHi4rtds8jiKcwCmcQwDXUIN7qEMDGIzgGV7hzUu9F+/d+1i0Frx85hj+wPv8AQifj18=</latexit>X

i

<latexit sha1_base64="xbVlfnEvj5DSFuIgNKrSIH5vLvA=">AAACFHicbVDLSgMxFM3UVx1foy7dBIsiSMuMiLosunFZoS9ox5JJb9vQTGZIMmIZ+hFu/BU3LhRx68Kdf2P6QLT1QMjhnHu5954g5kxp1/2yMguLS8sr2VV7bX1jc8vZ3qmqKJEUKjTikawHRAFnAiqaaQ71WAIJAw61oH818mt3IBWLRFkPYvBD0hWswyjRRmo5x80AukykQUi0ZPdDO48PcdBit2Xz53ETRPvHazk5t+COgeeJNyU5NEWp5Xw22xFNQhCacqJUw3Nj7adEakY5DO1moiAmtE+60DBUkBCUn46PGuIDo7RxJ5LmCY3H6u+OlIRKDcLAVJr9emrWG4n/eY1Edy78lIk40SDoZFAn4VhHeJQQbjMJVPOBIYRKZnbFtEckodrkaJsQvNmT50n1pOCdFbyb01zxchpHFu2hfXSEPHSOiugalVAFUfSAntALerUerWfrzXqflGasac8u+gPr4xu2ZZ1d</latexit>⇥
� bTi �

⇤<latexit sha1_base64="OhsNH8ykxRPIXjsyoQ751Sk6jD4=">AAACFHicbVDLSsNAFJ34rPFVdelmsAiCUBIRdVl147KCfUATwmR62w6dTMLMRCyxH+HGX3HjQhG3Ltz5N07bINp6YJjDOfdy7z1hwpnSjvNlzc0vLC4tF1bs1bX1jc3i1nZdxamkUKMxj2UzJAo4E1DTTHNoJhJIFHJohP3Lkd+4BalYLG70IAE/Il3BOowSbaSgeOiF0GUiCyOiJbsb2vfY8+zzgI0+w0G0f7ygWHLKzhh4lrg5KaEc1aD46bVjmkYgNOVEqZbrJNrPiNSMchjaXqogIbRPutAyVJAIlJ+NjxrifaO0cSeW5gmNx+rvjoxESg2i0FSa/Xpq2huJ/3mtVHfO/IyJJNUg6GRQJ+VYx3iUEG4zCVTzgSGESmZ2xbRHJKHa5GibENzpk2dJ/ajsnpTd6+NS5SKPo4B20R46QC46RRV0haqohih6QE/oBb1aj9az9Wa9T0rnrLxnB/2B9fEN7TmeIA==</latexit>2

4
|
Ai

|

3

5

<latexit sha1_base64="zI8GWP32RCwGaMi4XuFSSnpj+1k=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Rj04jGCeUCyhNnZ2WTMPJaZWSEs+QcvHhTx6v9482+cJHvQxIKGoqqb7q4o5cxY3//2VlbX1jc2S1vl7Z3dvf3KwWHLqEwT2iSKK92JsKGcSdq0zHLaSTXFIuK0HY1up377iWrDlHyw45SGAg8kSxjB1kmtuJ8zNulXqn7NnwEtk6AgVSjQ6Fe+erEimaDSEo6N6QZ+asMca8sIp5NyLzM0xWSEB7TrqMSCmjCfXTtBp06JUaK0K2nRTP09kWNhzFhErlNgOzSL3lT8z+tmNrkOcybTzFJJ5ouSjCOr0PR1FDNNieVjRzDRzN2KyBBrTKwLqOxCCBZfXiat81pwWQvuL6r1myKOEhzDCZxBAFdQhztoQBMIPMIzvMKbp7wX7937mLeueMXMEfyB9/kDzuWPSQ==</latexit>

dii


