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4,57698
:";�<"=">@?BAC:"D06FE9GH6FIKJ�LC="MNMPO"6QGH6SR*TU;V;�TU;WRX:ZYK[F\]="^H^`_
aBb`cdcfehg@b`iPehj#kfbHl�mWn�oqp�rqsut7rwvxvyo{z|t�}�~�oBz�ows����y���qsuoqph�Z�|ow���w�d���u~�ph}ht#��~��*��ows"~��h�y�*rq�u�u�x�w�h�Bt���~��W�0oqvyvyrq�Hoqsurq~��yoq���`t#~]z�t#t��
�qsuoqpZ�h�W�x�*�Zoq~Wrqvyvxo{z|t�}0����oqsu���x�Z�
rwvxow�ht��x�*�Z�ht��0�]��rqvyv'��rw��t#�P�w�woqp���ph�u~"z"s��y~�t�ph��~��ht���owvxpZ~��yoq�h�"~�o�~��ht��hsuoq�Zvxt#�9��t#~
�qowphsu��t#vx�� w�ho��#oqvyvxrw�`ows�rw~��yoq�(�y�*rqvyvyo{z�t#}���oqs"~��ht�z"su�x~�t��¡ph���0¢"�ht�vyrq�u~"�hrqsu~Woq��~��h�y�*rq�u���y�q�Z��t#��~|�y��£qowvx£wt��W�hsuoq�qsurq�B�B�y�h�H�F¤�¥
l0b`j#¦�§&g¨¦�cfbª©B«�bHl�cd¬­b`l0¦�®­¦�®¯g@¦�i�bH°�j#±�¦�²`iPbH³�´µ¥�±�bH³�cd§Nj�³0iPl&kdl¶j#±�¦�´�iPbH²`iPeh®­®­kdl�²¯´¨b`iPj#kfbHl¶°·b`iBj#±�¦�²`iPbH³�´0¸
¹ �»º¼¦�½qkd¥#kdb`lµ¾|i�¦�¦�¥¯¿]ÀHÁÂ´¨bHkfl'j�¥�Ã

Ä rHÅ Ä �wÆB�`ow�x��~��{Å"�0oq�Z���y}ht�s"~��ht���oqvyvyo{z"�x�h� Ä t#��~��ys�t#vx�(�Z��~��yoq�Zrqv]Å0���#t��hrws��yoHÇ
È ��~�t�s*�
ph�É��}h�y���#ph���u�yoq���wrq�Z}��y��s�t#���Hoq�Z��tÊ~�o��y�h��sut�rw���y�h����ow���Zvxrw�x��~��"��suoq����~�ph}ht���~��P��~��ht��hsuoq��t#���uoqsu���y�
�0oqsu�ht#vxv]Ë ���0Ì�}ht#�hrqsu~��Bt#��~W�hr{£wt7}Zt����y}ht#}�~�o�rq�Hoqvy�x�u��rqvyv'�hs�ow�hvyt��9�ut�~��"rq�h}��h�hrwv't�Í�rq�B�{ÎxÎ0�]���hvyrq�#t�oq��~��ht
�hows��Brqv'�#oqphsu�ut�z|oqsu�'�q~��Zt���z"�yvyv'ph��t�rB�Brq�É�Z�x�ht�vyt�rws��h�y�h�Brqvy�qows��y~��Z�Q~�o�}ht#~�t�su�B�x�ZtÊz"�Zt�~��Zt�s*ows|�Zoq~"rB��~�ph}ht#��~
z"�yvxvÏ�Zrq�u�"~��ht��#oqphsu��t��Ï�]���hrws�~��x�#phvyrqs{��~��ht#�(}ht��#�x}Zt�~�o�ph�ut(Ð|ph�x�Zvxrw��Ë �"�]ÑÊÒ�rqvy�qows��y~��Z�Q��oqs"}ht#���y���yoq��~�sut�t
�y�h}hph�#~��yoq� Ä rw�"}h�x�u��pZ���ut�}��y�¼�#vxrw���"rw�h}¼�y��Ó*Ô�ÕK�É�hrw�h~�t#s ¹ÉÖ Å�rw�h}¼�Zr{£qt��`t#�qph���qrw~��ht#s��y�h�B�h�y��~�oqsu�x�#rqv×}hrw~�r
sut��qrws�}Z�x�h���hrw��~V�0oqsu�ht#vxv'�u~�ph}Zt���~��{�0¢"�ht�~�rw�hvxt��Ht�vyo{zØ�u�ho{z"�"~��h�x�»�h�x�u~�ows��y��rwv×}hrq~�rH���]~"vx�y�u~��*t#�x�w��~ Ä Ö Å0t�Í�rw���Zvxt#�
oq�0�hrw���u�x�Z� Ä�Ù Å�rq�Z}���rw�xvy�y�h� Ä �ÚÅ��u~�ph}ht#��~��*�y��~�t�su�B�"oq�0~��ht�~��hsut�t���t�rw~�phsut��"~��hrq~"~��ht�}ht��Zrqsu~��Bt���~W�hrq�»��oqph�h}�~�o
�Ht���ow��~"�y�B�`ows�~�rq��~W�x��}ht#~�t#s��B�y�h�x�Z��~��ht�phvy~��y�Brq~�t��uph�#��t��u�"oq�0~��Zt���~�ph}ht���~PÇ Ä ¹ Å0�Z�x�uÛq�ht#sW��r{£qoqsu�y~�tÊ~]���Ht�oq�
��pZ���y��� Ä �HÅ��hrw�xs"�#oqvyoqs{��rq�h} Ä Ò×Å0rq�h�yvx�y~]�(~�o��Zvxr{�(�y��t��Zo��É�wt����

aBcfeh¥�¥ Ü�b�½�Ý`¦�¬¶Þ0Ý'kfcfcd¥ Ü�ehkdi(aBb`cdb`i ß�e�àZbHiPkfj�¦âáã³0¥#kd½
¹ � t#Í��Ht�su~ �hvyoq�h} ��vyrq�u���y��rwv
� � �ho{£��x�#t �hs�o{z"� ��vyrq�u���y��rwv
Ò Ù �ho{£��x�#t �hvyoq�h} s�rw�
� � �ho{£��x�#t �hs�o{z"� s�rw�
ä � t#Í��Ht�su~ �hs�o{z"� s�rw�
å Ù �ho{£��x�#t sut�} s�rw�
æ � �ho{£��x�#t �hvyoq�h} ��vyrq�u���y��rwv
Ö Ù t#Í��Ht�su~ �hvyoq�h} s�rw�

Ìh�ho{zç~��ht�}Zt����y�u�xow�¼~�s�t#t�~��hrw~"z�owphvx}��Ht���sut�rq~�t�}¼���¼rq���]Ñ7Òw�d�u~]��vxt�rwvx�woqsu�x~��h�Q��oqs"}ht#���y���yoq��~�sut�t��y�h}hpZ��~��yoq�
�q�y£qt#�¼rwvxv'ow��~��ht�rq�Ho{£qtÊt�Í�rw���Zvxt#�"rq�"~�surq�y�h�y�h�B�x�Z��~�rq�h�#t��{��ÌZ�ho{zØrwvxvÏow��~��ht��x�Z��oqsu��rw~��yoq���qrw�x� Ä ows"r{£qt�surq�wt
}h�y��ows�}Zt�s{Å��#oq�B�hph~�rq~��xow�h�"~��hrw~"�qowp�ph�ut�}�~�oB�#oq�B�hph~�t�~��ht�~�s�t#t��

Ä ��Å Ä ¹ ÆB�`ow�x��~��{Å"è|�y£qt�rq��t�Í�rw���Zvxt�oq��r�~�surq�y�h�y�h�
�ut�~"z"�Zt�sutÊ~��ht�}ht#���y���yoq��~�sut�t�vyt�rqsu�h�y�h�Brqvy�qows��y~��h�QpZ���y�h�
�y�h��oqsu�Brq~��yoq���qrw�x���hsuo�}hph��t#�"rB~�sut�t���ph�É���h�y�q�wt�sW~��Zrq��~��ht��u�Brqvyvxt#��~W�Hoq�u���y�hvyt�~�sut�t��0é�Í��hvxrw�x��z"���(~��Z�x�
�hrw�h�`t#�h�{�

�×�»a�bH®­´0³�j#ehj�kdb`l0ehc|ê@¦�ehiPl�kdl�²­¾�±�¦�bHi�¬ë¿]ÀHÁ­´¨bHkfl'j�¥�Ã*ìZows"~��ht�í�pht#��~��xow�h�"�x��~��Z�x�*�ut��#~��yoq���ª�qoqp0Ë vyv'�ht�t#}¼~�o�s�t#rq}
Ìht��#~��yoq� ¹ÉÖ � å oq�0Ó*Ô�Õ��
Ä rHÅ Ä �wÆB�`ow�x��~��{Å0Ìh�ho{zç~��hrw~�îS�É�0Õ»ì Ä î
vy�y~�t�surqvy�"�Ht�s*�#vxrwph��t��Hî
�ZÍ�t#}�Å0��oqsu��pZvxrw�"rqsut7ï È �Nvxt#rqsu�hrq�hvyt���ð7�x��~�Ç0ÌZ~�rqsu~

~��Zt�rqvy�qoqsu�y~��h�9z"�y~���~��ht���ow�Pñ�ph�h�#~��yoq��oq�0rqvyv'�`ow���u�x�Zvxt��#vxrwph��t#�Woq�0vxt#�h�q~��âî`�
Ä ��Å Ä ¹ ÆB�`ow�x��~��{Å0Ó*ph�u�ut�vyv'ÔòÕ7oqsu£��y�H�w�hsuoq�Zvxt#� ¹ÉÖ � Ö �

Ò×�»ó�¦�³0iPehc|ó�¦�jÚ©VbHiPÝ&ê�¦�ehiPl�kdl�²Ø¿ôÀ`ÁÂ´¨bHkfl'j#¥#Ã
Ä rHÅ Ä ¹ ÆB�`ow�x��~��{Å"�0oq�Z��~�s�ph�#~W�����hrq�h}�rB�ht#phs�rwv'�ht�~�o{z"s���~��hrw~|�#oq�B�hph~�t��*~��ht�õ�ö|Ó,��ph�h��~��xow��oq�0~]z�oB�y�h�hph~��P�0÷Wt

�uphs�t�~�o����Ht��#�x���¼z"�hrq~W�uoqsu~|ow��ph�Z�x~��*�qowp¼rws�t�ph�u�x�Z�H�
Ä ��Å Ä �wÆB�`ow�x��~��{Å"�0oq�Z���y}ht�s"~��ht��ht#~]z�ows����y��ì0�y�H�ZøªøH�0��t�z|oqphvy}¼vy�y�qt�~�oB~�s�rw�x���x~"~�o�vxt#rqsu�¼~��ht���ow�B�hvxt#�Bt���~Woq�0~��ht

õ�ö|Óë��ph�h�#~��yoq��oq�Ïù�úWrw�h}(ù×û��"�0ow�h�u�x}ht#sW~��ht��hrw�É���hs�ow�hrq�wrq~��xow�(~�surq�y�h�y�h�B��t#~��ho�}�rq�"}Zt��u��su�x�Ht�}��x��vyt��#~�phsut�oqs
�y��Ó»Ô�Õ����É�hrw�h~�t#s ¹Éü �
ý t#~"~��ht�~�s�rw�x�Z�x�h�B�ut�~W�Ht�Ç

¹
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ý t#~"~��ht��y�h�y~��yrqvÏz|t��y�q��~��|�Ht
� ú�� ���­��� � û�� �����W��� ��� � ���­��� � ú�� ��� ¹ � � û�� ����� ¹ � ��� � �����W��� � � � !"�N��� � ��� !����W���ªrw�h} ��� � !��¶�H�

H4

H5

O6 out

x1

x2

x3 = 1

w1,4

w2,4

w3,4

w1,5

w2,5

w3,5

w4,6

w5,6

w3,6

ìF�y�qphsut ¹ Ç0Õ7t�~]z|oqsu����oqs"~�surq�y�h�y�h�H�
�0rqvy��pZvxrw~�t�~��ht��Zt�z,��t#~|ow��z|t��y�q��~��"rq��~�t#s"��ow�h���y}ht#s��y�h��~��ht��hsu�u~|rw�h}���t#��ow�h}¼t#Í�rq�B�hvyt��{� Ä È �u��pZ��t�~��hrq~"~��ht
ph�h�y~��»�x�B�hvyt��Bt���~"~��ht����y�q�Bow�x}���ph�h�#~��yoq���yÅÊÌh�ho{zç�qoqpZs|�y��~�t#s��Bt�}Z�xrw~�t�sut��uphvx~��P�$#7��t�rBvyt�rqsu�h�y�h��s�rw~�t��&%���oq� ¹ �

�×�»a�bH®­´0ehiPkf¥�b`lµb`°»ê@¦�ehiPl�kdl�²­¤¼cf²Hb`iPkdj�±0®­¥�¿('`Á­´0j�¥�Ã
n�oqp�Ë £qt�ñ�ph�u~"}ht��u�y�q�ht#}¼~��hs�t#t���rw�É�h�y�ht�vxt#rqsu�h�y�h�
�u����~�t��B�"~��Zrq~"��rw�¼�Zs�t#}h�x�#~"z"�ht�~��ht�s"~��ht��u~�o��É�(�Brqsu�qt#~|z"�yvyvÏ�qo�ph�
oqsW}ho{z"��~�oq�Bows�suo{z��q�y£qt#��rw�"�x�h�Zph~*rB��t#~"oq��rq~�~�s��y�hph~�t��¡£Prqvypht��hrq�ys��"~��hrq~"}Zt��u��su�x�Ht�~��ht��Bo{£qt#�Bt���~Woq��~�o�}hr{�ÏË �
��rws��wt�~P�Ï¢"�ht��Zs��u~W�����u~�t����x�"rB��phvyvy�¼�#oq�h�ht#��~�t�}�����t#t�}h��ows�z|rqsu}��w�hrq�É���hsuoq�Zrq�qrw~��yoq�h�¡~�surq�y�ht#}��ht�phsurqv'�Zt�~]z|oqsu�'��¢"�ht
��t#��oq�Z}¼�u����~�t��9�y�"rq���y�h��~�rq�h�#t��¡�hrq�ut�} Ä �]� t�����rw��t#�d�Zrq�ut�}�Å�rqvy�qows��y~��h��~��hrw~"ph��t#�"rB�ht�rws�t#��~��d�ht#�x�w���`ows
���y�B�xvyrqsu�x~]��Ûw}h�x�u~�rw�h��t7�Bt�~�su�y����oqs"��rw��t�sut�~�s��yt�£Prqv]��¢"�ht�~��h�ysu}��y�*rB}ht#���y���yoq��~�sut�t�~�surq�y�ht#}¼ph�u�y�h��~��ht��]ÑÊÒqÛ×�0�H� ä
rqvy�qoqsu�y~��h�C��oqsW~�oq�h�¡}ho{z"���y�h}hpZ��~��yoq��ow�Ï}ht��#�x�u�yoq��~�sut�t��{� È �u��pZ��t�~��hrq~Wrqvyv×�����u~�t#���Wrw�É�h�xt#£qtÊt�í�phrwvHrw���#phs�rw���Boq��rqvyv×oq�
�qoqpZs|~�t��u~"}hrq~�rH���]��~��ht�t#�h}����woqp��Brq�hrw�qtÊ~�o���ow��£��y�h�#t7�u�qt#�h~��y��rwv'~�surq}ht#s��W��suoq��rB�hsuoq�B�y�ht���~W��rqvyvÏÌh~�sut�t#~W~�surq}h�y�h�
�hs���rq�qsut�tÊ~�o�pZ��t��qowphsW�����u~�t#���"��ows"��~�o��É�(�Brqsu�qt�~W�hsut�}Z�x�#~��yoq���
Ä rHÅ Ä ä �Z~��{�xÅ7� �h�y�É�������u~�t���z"�xvyvÏ~��Zt�~�surq}ht#s��W�hsut���t#s"z"�ht���~��Zt���z|rq��~W~�oB�Ht�rq�hvyt�~�oB�Brq�wt��hs�t#}h�y��~��yoq�Z�"rq�Hoqph~

~�ow�Boqsus�o{z�Ë ���Brws��wt�~Wrq�"í�ph�y�É��vx�(rw�"�`ow���u�y�hvxt�)�� ���*)
Ä ��Å Ä ä �h~��P�yÅ7� �h�y�É���u����~�t��Qz"�yvxv�~��ht#�(�hsut���t�sWz"�ht#��~��ht#�(z�rw��~�r7ñ�ph�u~��y�h��rw~��yoq��oq��~��ht��u����~�t�� Ë �Wsut�rw��ow�h�x�Z�+)
� ���*)
Ä ��Å Ä ¹ ÆB�h~��{�xÅ7¢"�ht�~�s�rw}ht�su�W�hr{£qtÊ�qrw~��ht#s�t#}��ht#zç~�s�rw�x�h�y�h��}hrq~�rBrq�h}�z�rw��~��woqp�~�oBph�H}hrq~�tÊ~��ht���ow�h��t#�h~W}ht��u��su�y�h~��yoq�

}ht#s��y£qt#}(����t�rq�É�������u~�t��Q~�o
�y�h�#vxph}ZtÊ~��htÊ�ht�z�~�s�rw�x�Z�x�h�
}hrq~�rH�W�0oq�B�hrws�t7�ho{z t�rw�É��ow�Ï~��htÊ~��Zs�t#t7�u����~�t��B�W��oqpZvx}
�hrw�h}hvyt�~��h�y�*~�rw���Ï�

ä �-,»¦�iP½q¦�´�j#iPb`l�ê�¦�ehiPl�kdl�²Ø¿(.`ÁÂ´¨bHkfl'j#¥#Ã
Ä rHÅ Ä �wÆB�`ow�x��~��{Å0�]�B�hvyt��Bt���~"rB�`t#s��#t��h~�s�ow�¼�y��~��ht��Zs�ow�qsurq�B�B�x�h�
vxrw�h�qpZrq�qtÊoq�0�qowphsW�É�hoq�y��t�~�o�vyt�rws���~��Zt���oqvyvxo{z"�y�h�

t�Í�rw���Zvxt#�P� Ä Õ7oq~�t�ÇF�woqp��Br{�(�Zoq~"ph�ut�rq���(�hsut�}ht#�h�ht#}��Zt�phsurqv'�ht#~]z�ows����Zrq�É�Prq�wt��yÅ

�



��vyrq�u� �ht#�x�w��~ �hrw�xs t#�qt��
Ù �u�hoqsu~ }hrqsu� �hvypht
� �u�hoqsu~ vy�x�w��~ �hvypht
Ù ~�rqvyv }hrqsu� �hs�o{z"�
Ù ~�rqvyv }hrqsu� �hvypht
� �u�hoqsu~ vy�x�w��~ �hs�o{z"�
Ù ~�rqvyv vy�x�w��~ �hvypht
� �u�hoqsu~ }hrqsu� �hs�o{z"�
� ~�rqvyv vy�x�w��~ �hs�o{z"�

Ìh~�rqsu~"z"�x~����y�h�y~��yrqvÏz|t��y�q��~��|ow��Æ× �s�pZ�¼�woqphs"�Ht�su��t#�h~�suoq��oq��~��ht�rw�`o{£wt7}Zrq~�rB�ut�~P�0ìZoqs"~��h�y�*�hrqsu~Woq�0~��ht
rq�u�u�x�w�h�Bt���~��
�·��é@Í��Ht�su�x�Bt#��~"z"�y~���}h�0/Ht�sut���~Wvxt#rqsu�h�x�Z��surq~�t��{��÷|su�yt21h�(�uph�B�Brqsu�43#t7~��ht�sut��uphvx~��"oq�0~��ht�t#Í��`t#s��y�Bt���~��{�
�y�·�5#»�u�y�h��~��ht�vyt�rws��Z�x�h��surq~�t�ow���woqphsW�É�how�x�#t����q�y£qt�~��ht�oqph~��hph~��"oq��t�rw�É�¼t#Í�rw�B�hvxt�rw�`o{£wt7rw~|~��ht��Ht��q�y�h�h�y�h�×�
rq~"~��ht�t��Z}���rq�Z}¼rw��~�t�s"rw���(~��hsut�t��y��~�t#s��Bt�}Z�xrw~�t�t��Ho��É�h�P� Ä ÷|t��uphsut�~�o��u~�rq~�t�~��ht�t#�`o��É����ph���Ht�s"rw�h}¼~��ht
vyt�rqsu�h�y�h�Bs�rw~�t��xÅ76 6�698�:�;=<>6 6�6@?=A A�BDC EFB+C E�E EFGPÇ�è|�y£qt#�¼~��ht�}hrq~�rB��t#~"rq�Ho{£qt��w�woqp�z"�xvyvÏ�hsuoq�hrw�hvy���h�h}�~��hrw~
~��Zt��ht�~W��ow��£qt�su�qt#���y��oq�hvy�(r���oqpZ�hvxt�ow��t��Ho��É�h� Ä �Hoq�u�u�x�hvy�(sut��wrqsu}hvxt#����oq��~��ht�vyt�rws��h�y�h��s�rw~�t�Å����]��~��h�y�"�x�"~��ht
��rw��t���~��ht#������ows"~��h�y�*�hrws�~Woq�0~��Zt�í�pZt��u~��yoq����ñ�ph�u~*�u�ho{z�~��ht�z�t#�x�w��~��"rq��~�t�s"t#rq�É��t��Ho��É�0�x�y� z|t����ho{zØ~��hrq~
~��Zt�sut���r{���`t���t#z�t#s"~��hrw�¼~��ht�s�t#í�pht��u~�t#}¼¢"ð7Ó*é@é �y��~�t�su�Bt�}h�yrq~�t�t��Ho��É�Z�P�

�y�y�·��¢0phs����y���qoqpZs|z|t�vyvy�d}ho��#ph�Bt���~�t#}¼�uoqphsu��t��#o�}Zt��
Ä ��Å Ä ¹ ÆB�`ow�x��~��{Å0Õ»o{zç��ow�h���y}ht#s"~��ht���owvxvyo{z"�x�Z�
t#Í�rw�B�hvxt�Ç

��vyrq�u� È ÷ �
� Æ Æ Æ
Ù Æ Æ ¹
Ù Æ ¹ Æ
� Æ ¹ ¹
Ù ¹ Æ Æ
� ¹ Æ ¹
� ¹ ¹ Æ
� ¹ ¹ ¹
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