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9;:=< >�?A@�BDCFEHGHBIG;EKJ�L'CF>*M/NHE)OP@�Q�@RES?AJRMI@�Q�JRLIJRT�@�EULIQRV�E�LIJ�WH@�L J�L3@�?AJ�W;LXJ�W;@RL3Y�@�?ZM/J[M/@�?A@H:]\^N$_a`A?AM/bHT�CFE$G;BIG;E
JRLcCF>�MdNHE):*e�Q�V�E�LXJ�W;@RL=Y�@R?AMIJRM/@R?f\gNH_h`i?AMIb;T�C6EHG;B JRLcCFj*Mk?iJ[M/@�QRJ�LXJ�BI@$:�< ?iJRW;LIJRW;@�LkY�@R?AMIJRM/@R?i@RE�l�m^`AB/NHn
JRLpopBX@pM/JRMI@�?A@H:

q�:=r3sHBIbHL�W;B/s$YtY�bHW�NH?i_aN*OuE]NHBINHE�M/@�BX`iQ�sHn�`Av]wIN*:Sr8sHBXb;LIxZMdsHLXb;Ezy�sHBIb;L{W;B/s$Y�|�NHT�OSNH?AMI@�BIT�sH?iv}j*M�J�L
wIN
~�xAMIv;j*M�Y�b;W;NH?i_aN*O�\^NH?A?�J�L���BIb;|�@�T*`i>�L�MIJRM/@R?i@R`�:

�*:=���;T�`AW�M/JRMI@�?A@H:ur3sHBIb;LXxAM/sHLIb;E�M/@[M/LIQR�;?i@RW;@�L�WHB/s$Y�|�N$T�Op�%>*MIMI@�M/JRMI@�?A@��+n�LINHE�N�E$G;T�T�����`iBIsHT��
|*`iQ�bHT���xZMdsHLIs�~$NH?��[:)�KNH?A?�NH`�M/J[M/@R?i@�`�:

� :��uB/s]Y�b;E�LIQ�xAT�@�QRJ�LX@HO E�BIb;_aN$MI`iE�>�L�LXQ
sH_�:8��E�BXb;_aN$M/`AE�>*L�LIQ�sH_�|�@Rn�LI?AJ�LX@�`�N�E�?i`AE�E�LXQ
sH_�J�L�N
_aN]��`i_asH?A`iL Y�b;E�LIQ�sH_�LI@RW;xAMILIJRW;JR~H@�?�:) cBIb�b;E�LkM/J[M/@�?A@h�+|�`AQH:�T*J�?iE�V�?��[:�¡���n�`i@R?iLXE�`fEHb;T�L¢M/BX>�EHnR`iv]wIN*:

£�:�e�xiE�|�NHBINPwXQ�b;?A¤�N$MIv W;BIs$Y�b;E E�BXb;_aN$M/`AE�>*L LIQ�sH_aN*:¦¥ ?AE�BXb;_aN$M/`AE�>*L LXQ
sH_�O§~�`iLXQ�b;T��;N N
_aN]��`i_asH?A`iL¨Y�b;E�LXQ
sH_h¤�b;Q$O�©^`iQ�`AT�W$C�M/JRMI@�?h��|�`iQ$:�T*J�?iE�V�?��[:=r%@�BXY�@RE�M�W;B/s]Y�b;E):gr3sHBIbHLªW;BIs$Y�b;E�J�L
`AT�M/@�B¢~$NH?i?A>�_aWHB/s$Y�b;Ehy�@�BXY�@RE�M/LIJRW;@HO�y�@RBXY�@RE�M^W;B/s]Y«M/J[M/@�?c��|�`iQ$:�T*J�?iE�V�?��[O)@�BX�;L�y�@RBXY�@�E�M^W;B/s$Y8M/JRMI@�?
��|�`iQ$:�T�J�?AE�V�?¬�­:

®*:=\gsH?ivHQ
N$M�O*¤�sH?Av;Q
N]M/`)Y�b;?A�;NH_¯JRL
(s, t)

C6~$sHW�sHL°Y�b;W�NH?A_¨N�O�Y�bH?A��N$_¯JRBXM/JREH@$O
(s, t)

C6~$sHW�sHLkE$N$y�NHn�`ZMds]C
LIN*:3�)bHBI±�CF�)>*?iEH@RBILXb;T�MIJRM/@R?�O%< ±�_hb;T�±�LDCD�KNHBIy�M/J[M/@R?p��|�`iQ$:%T*J�?iE�V�?��[O'@�WHJ�LIQRJ�B¢M/J�E���LXJ�W;`�?A@�_h_¨N�:
�²Y�b;?Z��NH_hy�BXb;|�?iJR_¨N�sH?AM/NH?�sHT*b;LIxZMdsHLINH`�:

³ :�¡�@�T�W;@RB´M/J[M/@R?i@�`�:t��G;|�|�LXQ�G;BXG;L�G;LXLIQR@RY�V�W;WH�;LIJRWµJ�L´JR?iG;LXLIQR@RY�V�W;WH�;LIJRW�Oªmg`iB/N$n¶MIJRM/@R?i@��+|�`AQH:
T*J�?iE�V�?��[:

·*:�opLXQRM/¤�N$M/v;LIsHW�O�y�BXxi_h@�E)Oªy*BIxi_h@�E§LIQ�sH_¨N�O�¤�J�Q�NHW¸_aJRBI@[M/@¹LIQRb;_aLXQ�JR±�b;Lºy�BIxA_a@RE¦E$G;Q�GHMXM
O
N}LIQ
s$_a@R?i_hJ�?i@[M�N$?�NHy*MIJRMI@�?i@´�+|*`iQH:KT�JR?iE�V�?��[:S»'@RW;T�NHW$�;b;|�|¼E$G;Q�GHL�b;LIQ[M/v�OU?i@RW;E�`iLX@�|�|½E$G;Q�GHL
MIG;|�|�LXQ�G;BXG;L�O)b;LXQRMIv;E¾LIQ�sH_aN*:�< >�E�?i`A±�@�LXQ�`'NH?AW;b;BI`ZM/_�>*L�:

¿*:=��b;T�W;BX>�@�T*n�`�N Y�b;W�NH?A_¨N*O�NH?�NHy*_��*~;@R?i@[M/@�E E$b;T�W;BX>�@�T*n�`�s$E�E]NH?�:¦»À`AT�@
sHBX`iL EHb;T*W;BI>�@RT�n�`isHE
_h@�WHb;?i±�s$L/N�@�>*E�?A`i±�@RLIQR`'NH?iW;bHBI`AMI_�>�LXL/NH?�O*N�_h@�W;b;?A±�¤�N$MIv;L/s$W�Y�@�?AMIJRMI@�?i@$O�_h@�W;b;?A±�sHLXb;EaLXQ
sH_aN*:

9�Á*:��%@�?ÂwX@�LuJRLuBI@�±*>�E]sH?AM^_¨NHBINH±�JRE�BX@�T�±*LIQ�@RBpY�b;W�NH?A_¨N�O
ϕ
C6Y�V�W;W$~;J�T��HO�E�`iLIQ�sH_hxAMds$L/N*:�< >�?i@RB¢CF�)@RBI_aN$M

MIJRMI@�?�O�E�`AL=�)@RBI_aN$MXC�M/J[M/@�?�:
9;9;:�¡��*~;@R?i@RM Y�b;W�NH?A_¨N�O Y�JR?in�LXb;y�b;BXM�O n�LIbHy�b;B¢M
O �g|�@R?ZCFnRLIb;y�b;B¢M
: ÃkLXb;y�bHBXM/bHE LIQ
s$_ab;E$b;T�O

_as$MIBI`Z��b;E$b;T�O�±�`AJ�±�@RBInRLIb;y�b;BXM�:]r3J�?A±�sHEu~;JRW;@�L3J�L%~;J�W$M/@�?A@�T�O]EHbH_a_�>�MdN$MIxA~pJRL8T�@R_ºEHb;_h_�>*M/N$M/xZ~
nRLIb;y�b;B¢M/B/N�_h`iT�±"N�T�JRWH�"?i@R¤�@RMILIJ�WH@�L�~$NHBI`isHn�`Av;|�NHT�:

9Pq�:=< ?A@�_ BX@�T�±PwX@HO�BXJ�LIQRn�LXb;y�bHBXM
Oµ@RWH� @R?i@R_ W;@RT�@�BIsH?AM BIJ�LXQ�nRLIb;y�b;BXM�Oµn�`AE�?A`iE�>�L n�LIbHy�b;B¢M
:
¡�@�?i?AJ�E$b;LIQ[MdsH?Z�;b;E)O�»'NHW;BINHT�W;@�M/J[M/@�?A@HO°EHG�~;@[M/E$@�Q�_hJ�T��H@�NHQ�@R?i@R_a@REÄBX@�T�±]wXJRBI@ª~Hb;T�N$MIEHb;QRv�NHT�:
�ºLXQ�`i_h_h@RM/BX`iE�>�L�nRLIb;y�b;B¢M
:�ÃkLIbHy�b;B¢M/b;E¨`iQ�bH_ab;B¢Å)sPwIN*O�Ã�N
��?A@R�¾MIJRMI@�?i@a��|�`iQ$:�T�J�?AE�V�?¬�­:

9��*:��p����BI�fOgY�@�BX±�@RMI@�L¢M�J�LªMI@�L¢M�Y�b;W�NH?A_¨N�:=r3J�?A±�NÄ~HJ�W;@RL�J�Lª~HJ�WHMI@�?i@RT�M/@RLXM/BX@HOg`i?i?A@RMX~;@�~;J�WH@�L�J�L
~HJ�WHMI@�?A@�T�W$���*BI��BX@HO]NH_h`�T�@�_�Y�@RBI±�@[M/@�L¢M
:$e�Q�sH_a@R?i_hJ�?A@RMÀJRL8NH?AW;b;BX`AM/_�>�LIb;E)lRG;LILXQ�@
N$±�sHL�O]LIQRb;BIQ�sHL�O
_aNHBINH±�J�E$b;LÆb;LIQ[MdsHLRO�¤�N$MX~Hs$T��Hb;Q
s$LÇ?AJ�y�J�LXLIQ
s$_¨N*:�¡Èb�±*>�?ib

m
¤�N$MX~Hs$T��Hb;Q
s$LÄy�b;?i`AT�b;_h`�sH?A`iL

`A±��;|�@�T�:
9 � :=r BXxi_�MI@�LIQ[M/@R?iJ�LROuÃ�NHBX_a`And¤�NH@R?SLXQ
sH_hb;E):pÉ=��`A?A~$sHT�bHLÈE�>�?An�LIj²MI`AM/E$b;LIxAB/sHL�J�L�±*`iW;`ZMdsH?A`iLtNH?isHxiBIsHL

Y�bHW�NH?i_aN*O�_a@RWH~$NH?ivHLIxAM/sHLI>*E¨NHQUÊge���C6EHv�±"LI@�WHxAM/LXJ�W;J[~;@R?�:
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DFEHG�IKJ�LKINMCOQP�O7R�SHR�T�JUP�S<R�MQR�OQSHR�VWJ<R�XYO7R�S[Z\R�M\R�J#J�L�EHS^]K_4J�]4`KSba<ced<INVKLgf�INJ�O7INMQ`KJ XhEbO=EHMCT4R�SbS
O7iUj<J<E
`#d)`4SHSHVN`4O7aNT�J)`4T�c�R�JUJ<R�TkOQEHMQGlOm_KG�_KM7_4n7`#MQG�INSHV�_4S&R�Go`#T�EHR�VNP�M\G�pbOQP�M�c)XqR�SbLNRlOr�s!��,��	���'<tutv��(
�����v���w���)	���t�')�,t=�yx{z0nQj<R�XqR�M�XhP�V%Om`KJ�i<SbX|_KJ�LKING�J<Eo`%}�}�}�~Q����~����)��~������e���4�
��IKSHj)`KSbnQaNS
SbR�OQ�NSbOQd<R�OQ�����=`KJ)_K��MQINT|]�EbG�MQVN_Kn7`�����pbX �2j<INT�i<XhR�J�O7iUXqIKO{EbM�x

� xUO7PlO7R�S��&�����l���l ¢¡m£��=£�¤�¥U¡l¦,§©¨�£��l��ªy«�¬�­
®{R�X ��MQ`KT¯`KG�O|TKR�SbS{OQi<j<J<E�°,XhP�V-`KG�R�SHP�VNMQP�VNR�M\P�n\O|EHM7±lc²d<INVKL³XhEHnQR2]4`KSba-`-T4INJ<M´O7nQiUTK��Eba<c
d<`KJ<R�Xµ`KG�O{EHM�c<d<INV4L2d<INVKLN`KJ¶TKP�M\G�·<S�x�¸0GgiUOQaN¹<¹<E;OQR�d)_�OrJ<R�Xº`»¹<EbG�INJ�L�pbO7_KM¼nQP�MQG�R4x
½ xUO7PlO7R�S��U¾)�l§+¿/�m£�¦CÀK§\Á\¿Â¦�Ãl¦y�l �ÄyÅ��^Æ�­v¥&Ãl ¢£�Ç
  È�ÉÊ�l§7Ë�¡Ê¾)�l§+¿/�m£�¦CÀK§\Á\¿W¦yÃl¦��l ²ÄyÅ��^Æ�­=¥&Ãl ¢£�Ç�  È
Ì f�R�n´Í�R�T�O{VNn7_�Í=OQP�O7R�SÎ`»ÏÎIe]4_KM\GlÐ�O7P�OQR�S�c)`KG/`4GodUINVKLkR�VKL2VNnQ_4Í=`KT�TKINnrP�M{��M7`KTk`KT�TKINnrf�R�n\Í�R�T�O/c
d<`�`ÑTKIKXqf<SbR�XhR�J�O7R�nQRFf"R�n\Í�R�T�O�x Ì GFR�n\�NM�f�R�n\Í�R�T�O0VNn7_�Í<O7PlO7R�S
f"R�j<EHVÒT�`Kn7`KT�OQR�nQEbG/_KSÓZQ`Ò`Òf"R�n\Í�R�T�O
VKn7_4Í�INT�`4O��NR�V4LqVKn7_4Í&`KT�TKINnFP�M²��MQ`KTh`KT�TKINn²f"R�n\Í�R�T�O�c�d)`gM\R�XÔ�<c�MQR�XÕ`oT4INXhf<SHR�XqR�J�OQR�n\RÒJ<R�X
O7`Kn\O7`KSHXq`KG{Í�R�MQG�pbOQR�OQO{n\P�MQG�VNn7_�Í�TKP�J�OÒSHR�V�`KSÖ_4¹<¹ ½ d<INMQM\G�×Øf)_Kn7`�O7SÖ`4J2TK�Nn´O/x
Ù xUO7PlO7R�S��"ÚWÁK Hª�Æ�¬K¦�É�ÛUÁK Hª�Æ�¬K¦,�
¿/¤� Ü�K¬KÝÞÃm¡

(s, t) ß�à Á�À�Á�¡C¿/¤QÀ�¬K ÜÝh¬�É<¿/¤� Ü�K¬KÝÞÃl§©¦yÃm£��mÉ (s, t) ß�à Á�À�Á�¡£K¬l¾U¬��l�+¦�Á�¡�¬�­
¸áÍ�INVN`KSHXq`KT�`4O*OQi<j<J<E¶TKR�SHSâf<nQR���pbG�R�Jãj<R�ä)JUEÖ_KSbJ<E�c JUR�X R�SbP�Vå`æ�ç]�pHG�d<_KSHaNG�`4O7IKM´�èXhI�j<R�SbS
EbMQXhR�n´O7R�OQP�M\RKx2°+é²`KVKL�EHM@f<S�x^�o`�Í�INS^L�`KX R�V4LêINS^L�`KJëÍ�·<VNVK]KP�J�LNc#`4XqR�SbLì`KG¯P�SHR�T�d<R�Gu]4`KSbaNM
M\G/_KXhINT�`4O¼n\R�J<jUR�S�P�MÊOQR�S[Z\R�MQ·<SÎnQ_

. . .
±��=iUj<J<EÎTKR�SHS;R�G�R�JØT�pb]�·<S"O7R�n\XqP�MQG�R�O7R�MQR�Js`#X|`�í
EbX|_KSbEHM

Í�IKSbL�`4XãTKR�nQR�MQP�M\P�n\R�Om`KJ�i<S^O{`KSHVKINnQE^O7X i<M´OÊEbMo°�`KGWR�SHP�VKMQP�VKR�MQP�n\OÒEHM7±lx
î xUO7PlO7R�S��&�@�l¥�À��l§W¦�Ãl¦��l H�l�,­
ï¶EHJ<j<R�J¶OQP�OQR�SHn\RWEHV�`4GKc<d<IKVKL2`»XqR�VKOm`4J�iUSÖ_KMQ`�ð4T�EHXhINJ<j)_4M7`�R�SH�KO\Or` ]NINJ)`�O7TKIKG�a|jUR�ä)J<pb��EbaNT�`4O
T4R�SbSÎf"INJ�OQINM7`KJ¶P�n´O7R�J<E�ñ<R�Go`|ïØR�J<VNR�n´ÐAOQP�OQR�SHR�T�J<P�S�MQG�INTKI4OQOÒ`#SHR�VKVKL�`KT�nQ`K¹<¹)`KJ¶R�SbX|`4n7`Kj<JUE�x
ò xUO7PlO7R�S��v¬»¡QÆ�ÁKÝ|�l ÜÝ|Ãl H�l¦F¬K ^¬l¾�¦yÃl¦��l H�hÄyÅ��^Æ�­=¥&Ãl ¢£�Ç�  È
ï¶EHJ<j<R�JâR�VKL�J<P�S;J)`KVKLKIN¹<¹¶`K¹<M\G�INSb×UO¼P�n\O7P�T��ØR�VNP�M\GWR�SH�N_KSHS�f<n\pHXhR�ThMQG�IKnQG/`�Om`KT4P�J�O/c�` M\G�INn\G/`4O
` OQP�J�LNR�G��NTâMQIKnQnQR�J<j�Z\PlO7�NS�P�MrR�MQR�OQSHR�VNR�Mg°+Ð7óe±�ÐAR�M¼M\G�INn\G�aNT�O7aKSvR�SbOQR�T�EHJ�OQ]KRÂR�VKLKP�n\OQR�SbX �;x
ô x�OQP�OQR�S��)õ=�+¥&�QÁK§©�H¡{£�¤�¥�ÀK§©¨)�l¥&�l�,Á�£gÝ|��À�¤� ^ö�Á�¡�¬h�l¨�£� Ü�,ö��m¡QÆ��=¬K ÷À�¤�§©�+¦�Ý#¨�¡m¡�¬K ¢É�¬»Ý|��À�¤� ^ö�ÛU¬K¦�ª�¡�Á�À
¿/�l Ü¦�Ãl¦��l H�mÉ²Ý|��À�¤� ^ö�Á�¡�¤�£�¡QÆ�ÁKÝh¬�­
¸0SbTKP�fUG�R�Sbd<R�OQ�<c�d<INVKLo`r]
EbG�M\V�_KG�O7`4O7a{R�V4L�_4SbOm`4SÖ`¼`Kj<I4OQO=TKINJ<T�n\P�O�f�P�Sbj)_KJgEHM�TKP�nQE
`KGFR�i<T�SHEbj<R�M\G�E
`4SHVNINn\EbOQX i<M�RÂ��P�SHnQ` ]K`4SHa»`KSbT4`4SHXq`KG/_KMQ_4O/x
ó � x)O7P�OQR�S��ÎøÑ���+  à ÁK¥&¤�¡o£�¨� H�m¡lù�¦,�+¦+£�¤�¡lú+§QÁ�¡»Ãm¡ öK�^ÀK�+¦�ÁK Ü�H¡#¬K ^ÁKú+§\Á�¡�¿/¤QÀ�¬K ÜÝh¬�É²Ý|��À à ¬K Hª�¡lú+¦�Á�¡l¨�£|¬�Æû{ü
ý ß £�ª�öh¡���ÀKú+¦�¡�Ã�À�Ã à �l ^­Ì G|R�SH��`Kj<_KMQINJ�Om`4J�iUSbO/c�M\G/_KXhR�SbXqP�SHR�OQE0EHM\XqR�nQR�OQR�T�nQR»Om_4X|`KM\G�T4I
j<a*°,P�M `ØJUR�O7n\�NS�SHRlO7�NS^O7d<RlO7�
Z\R�VKL�G�RlO7¹�R�J;cFEHSHSbR�O\]NR¶`*þÂ`4O7IKJ)`�ÐyÿrR���MQT�E^Ð��
G/`4¹"a TK�NJ�L�]�¹"R�JwEHMhMQG�R�nQR�f<SH��±»XqR�VK]4`KSHaKMQpbO7_KMh`KG
ÿ�� Ì Ð�TKa�j;c�`KXhEbOFO7R�nQXhP�MQG�R�OQR�MQR�J�O7iUj<J<EÎTKR�SHS�x


