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^4e�ehbdY5kdcmy?Y6l¬lmYp§%YplNqdeTbdYpRTY5c¢j1V�`PlmYAV�R�jCcfX�cml¢VARhcfeCz�rJYpeC��YpYpw)eTbdY�©�ª1«³ª )&®�SEkJYpRaVAehSsRpq�V�wJu¨V
u?YAu�c¢`pVAehYAu�´±µ¬©���ª )&®ðkdRTS�`PYAjhjCSER�jtgJ`ab:VEj�eTbdY���� &p¥N®�bdSsX�jtSsw:��R�© ¥N^0[6�?[ NAy�N�ª )&®³`�bdcmk C¦[6��DNq
SER�ehbiY)µ¬©��vµLSEUEc|`)µ	��� 
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cmwdkdgde5kdcmy?Y6l¢j5`PSswJjtgdXZYAu
k¡Y6R
SEkJYpRWV�eTcfSEw¹qJV�wJu��A��`PS%Y ;"`PcfY6w?eWj kiRhS�u?gJ`3YAuL­J®�bdY1kiRhcfw�`PcfkJVAl�u?c¦¤�YpRTYpwJ`PYAj=VARhY�cfw�eTbdY0�����0�����]SA��eTbdY
cfwikdgde_V�w�u-SEgiehkdgde_Yp§%Ypw�eaj3q�V�wJu�cfw�ehbdY�1 ,�� #%��3*�¯S��ÝehbdY�Ssk¡Y6RaV�eTcfSsw	­
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®�bdYv´�µ¬©���`3cfRa`3gdcfeWj�bJVp§%Y¯eTcfX�cmwdU0RTY2-%gdcfRTYpX�Ypw�eaj3q¶giwdlfc @%Y1ehbdYvjCS���eC�*VARhY0SskJYpRaVAehSERWj1gJjtYAu�cfw)©�ª1«&­
0�§%Ypw¨c¦�&��YZ`PSEw�jtc¢u�YpR�SEwdlmz)ehbdYZ��®*µð`PSswJjteTRaV�cmw?eWjPq	´�µ¬©���`PcfRW`PgdcfeWj]RhY -¶gdcmRhY5eTbJV�e�ehbiY�cmwdkdgdeWj¯rJY
jtz�wJ`abdRhSswdcf²6YAu]�*cfeTb0eTbdY&jtzijtehY6X�`PlfS�`�@�qpV�w�u¯ehb�V�e�ehbdYpz±V�RhRTcf§%Y=SEwiY�§sV�lmgdY=k¡Y6R�`PlfS�`�@�`Pzi`PlfY q��*cmehbdSsgde
cfw�ehY6RhRhgikdehcmSEw	qLgiw?eTcflÝV�`PSsX�kdlfY6ehY�rdlfS�`�@)bJVsj±rJYpY6w�RTYA`PYpcm§%YAuL­J�Nw�eTbdY�©�ª1«ðX�S�u?Yploq¡eTbdYpRhY�VARhY�wdS
`PSswJjteTRaV�cmw?eWj$�*bJVAeajCS%Yp§%YpR*SEw�eTbdY1ehcmX�cfwiU1S��ÝehbdY�cfwdkdgie�Yp§%Ypw�eaj3­%µLc @%Y6�*c¢jtY q¶eTbdY1Ssgdehkdgie*§EVAlfgdY{j�V�RTY
Vp§sV�cfl|V�rdlmY5cfX�XZYpu?c|V�eTYpl�z��*bdYpw)eTbdY�SskJYpRaVAehcfSsw�b�VEj]�Jwdc|jtbdYAu�­	®�bdY5´�µ¬©���`PcfRW`PgdcfeWjPqdSsw�eTbdY�SsehbdY6R
bJVAwJuLq?�*cmlfl�kdRhS�u?g�`PY1ehbiY1SEgdeTkdgdeWj*V{��ehY6R*V5`PYpRTeaVAcfw�l|V�ehY6wJ`Pz%q%eCz?kic¢`pVAlflfzvSEwdY�k¡Y6R*`PlmS�`L@Z`Pzi`PlfY%qsgdw?eTcfl
V�`PSEX�kilfYpeTY]rdlmS�`L@�bJVsj4rJYpYpw�YpXZcfeheTYAuL­

N ñ�ê N ï



�����������	��

��������������������� �!
"� �$#%�&�(')�*�+� �-,/.�� �%�0,�1$� 
2#+34� 563�,������ � 


��Y_`abdS%S jtY_ehS�Ypy�kdRhYAjTj���®*µ�ehcfXZcfwdU�VEj�ehbiY >TcfwJjCeaV�w�e�A�VAe$�*bic¢`ab5V�w�cfwikdgde=SER=SEgiehkdgde=S�`p`3gdRaj3­
�¨Y*eaVP@%Y}VEu?§sVAw?eWV�UEY_S���eTbdY��oVE`Pe�ehb�V�e=SEgdR jtzijtehY6X c|j�jtz�wJ`abdRhSswdSEg�j¬ehS1��SERTX�V�lmcf²pYÝehbdY*cmw?��SERTX�V�eTcfSEw
S��$V�udVAeaVsjtbdYpY6ep­J�Ï�Tq?cmw-eTbdY5jCkJYA`Pc¦�¡`pV�eTcfSEw¹qdV�w:cfwdkigde*X�g�jte�rJYvkdRhYAjCYpw�e_V�e_ehbdYv`PlmS�`L@�Rhc|jtcfwiU5YAu?UEY q
��Y�jtkJYA`3c¦��z5ehb�V�e�eTbdY_cfwdkdgie$Y6§%Ypw?e V�wJu�eTbdY�`PlfS�`�@5YAu?UsY]X�gJjteÝS�`p`PgdR}V�e�eTbdY�jhV�XZY0>hcfw�jteaVAw?e A?qiV�wJu
lfc @%Yp�*c¢jCY]��SER�ehbdYvSEgdeTkdgdep­�_]cm§%Ypw�ehbdc|j1u?YAjT`PRhcmkdehcmSEw�S��&cmwdkdgdeWj1V�wJu�Ssgdehkigdeaj3qL��Y!u?Yp§%YplmSEk���SERTX�V�l
Ypy�kdRhY{jhjtcmSEwJj$��SsR1`3SERhRTYA`Pe&SEkJYpRaVAehcmSEw�cmw�ehbdY1��SElmlfSA�*cfwiU�jtgdrJjCYA`PeTcfSEw¹­

�v¿��¬�3�A�A�����J�A���C¿J�	���d�AÀ	¾v�d�A»
^1j=kdRhYAjCYpw�ehYAu5cfwOC¦[*N�DNq�V�w�©¶ª1«�UERWV�kdb:`pVAw�rJYvjteaVAehc|`pV�lmlfz5VAwJV�lmz?²6YAu�ehS!u?YpeTYpRhX�cmwdY*c¦�¹cfe&c¢j=`PSEw�jtc¢jC¥
ehY6w?e6­¶�¨Y_��SEgil¢u�lmc @%Y%qAcfwZVEudu�cfehcmSEw	q%eTS5VEjTjtgdRTY�ehbJVAe*V�lmlJehRaVAwJjÍ��Y6Raj$S�`6`PgdR*VAe�eTbdY >TRhcmUEb�e�A¯XZSEX�Ypw�epq
cN­ Y%­%ehbJVAe�eTbdY�u?YAjCehcmwJV�eTcfSEw:Vs`p`PYpkdeWj=V0ehRaVAwJjÍ��Y6R_V�e�eTbdY�jTV�X�Y_X�SEXZYpw?eÝehbJVAe�ehbiY�jtSsgdRa`PY�UsYpwdYpRWV�ehY{j
ehbiY¯eTRaVAwJjÍ��YpR6­J®�bdc¢j*c¢j�cmw:VE`p`PSsRaudVAwJ`PY��*cfeTb�SsgdR]b�z�k¡SsehbdY{jtc¢j�eTbJV�e�V5ehRaVAwJjÍ��Y6R_`pV�w:r¡Yv`PSswJjtc|u?YpRTYAu
cfw�jteaVAw?eWV�wdY6SEgJj*c¦�Ýcfe*eTYpRhX�cmwJV�eTYAj�cfw�SEwiY0`3lfS�`�@�`Pzi`PlfY%­

®�b?g�j]��Y!jteaVARhe��*cfeTb�eTbdY ;�,�1 , �"3 #�#�< #&,��	��� �b'3q¹V�wJu)Vsudu eTbdY5`3SEwJjCehRaVAcfw�e1ehb�V�epqJc¦� SEgdeTkdgde�=$c|j
`PSswdwdYA`PeTYAu-eTS�cfwikdgde >¡q�V�§sV�lmgdY5c¢j*kdRTS�u?gJ`PYAu)VAwJu)`PSswJjtgdXZYAu�VAe1ehbdY!jhVAX�Y0cmwJjteWV�w�ep­��Íw�jtYA`3ehcfSsw
�d­ �-�&Y��*cflml�VAl¢jCS)u?YpX"V�wJu)ehbJVAe0eTbdY�`PcmRa`Pgdcme�bJVp§%Y�V:`PSEwJjCeaVAw?e5l|V�ehY6wJ`Pz%q	`3SERhRTYAjtkJSswJu?cfwiU)ehS�SsgdR
§�c¢jtcmSEw�S��ÝVv`PSEX�kJSswdYpw�e$eTbJV�e&RhYpkJYAVAeaj=YpydVs`Pehlmz5ehbdY�jhVAX�Y_SEkJYpRaVAehcmSEw��*cmehb�Vv`PSEwJjCeaVAw?e&k¡Y6RhcfS�u�­d�Nw
ehbiY]��SElmlfSA�*cfwdUvehYpy�e��&Y1cfw�ehRTS�u?gJ`PY±V¯wdSseaV�eTcfSsw-��SER&ehbdY�X�SEX�Y6w?eWjPqESsR�cfw�jteaVAw?eWj�cfw�eTcfX�Y q%V�e&�*bdc¢`ab
V�jCcfUEw�V�l=Ypy�c¢jteWjP­��Nw�ehbiY�`PcfRW`Pgdcfe�jtY6wJjtY%qJehbic¢j1`PSsRhRTYAjtkJSEw�udj1ehS�ehbdY5cmwJjteWV�w�eaj1VAe1�*bdc|`�b¨VAw)SEgdeTkdgde
c¢j*§sV�lmc¢uLqdSsR1VAw�cfwikdgde_c¢j�l¢VAea`abdYAuL­d�ðcmehb�ehbic¢j*wdSEeWV�ehcmSEw	qJ��Y��*cmlflL��SERTX�V�lmcf²pY�SEgdR�`PSEw�jtehRWV�cmw?e6qJV�wJu
cfw�ehRTS�u?gJ`PYvV0X�Y6ehbdS�u���SER_jCeaVAehc¢`�VAwJV�lmzdjCc¢jP­
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�Nw�SERau�YpR*ehS0��SsRhX�VAlfcf²6Y]eTbdY�`PSswJjteTRaV�cmw?eWj�SEw:ehbdY1cmwJjteWV�w�eaj*cfw�ehRTS�u?gJ`PYAuZV�rJSA§%Y%qd��Y]��Rajte*cmw?eTRhS�u?g�`PY
V�wdSEeWV�eTcfSEw)��SER�ehYpX�kJSsRaV�l�Ypy�kdRhY{jhjtcmSEwJj3­	^H`PSsX�kdlfY6ehY�u?Y{jh`PRTcfkdeTcfSEw)SA�&ehbdY5wdSseaVAehcfSsw	q�V�lmSEwdU��*cfeTb
V�X�SsRhY���SsRhX�VAl*u?Yp§%Y6lfSEkiX�Ypw%e1SA�1eTbdY:VEjhjCS�`Pc¢VAehYAu.kdRhS%SA�ojPq=c¢j�UEcf§%Y6w
cfw C¦[3��Do­¬�¨Y-rJYpUscfw.�*cfeTb.V
wdSseaV�eTcfSsw,��SsR�u�YAjh`PRTcfrdcmwdU.VAw cmwJu?cf§�c¢u�gJV�l1kJYpRTcfS�u?c|`�Yp§%Ypw�epq=ehbdY6wð��Y¨Ypy?eTYpwJu.ehbdc|j"wiSEeaVAehcmSEw³ehS
RhY6kdRhYAjCYpw�e0V)jCYpe0SA�_kJYpRhcmS�u?c¢`�Y6§%Ypw?eWj1�*cfehb V)`PSsX�X�SEw)kJYpRTcfS�u
VAwJu.jteWV�RheTcfwdU)cmwJjteWV�w�ep­	�¨Y�V�l|jtS
u?YP��wdY*V1`6V�wdSswdc¢`pVAl¶��SsRhX �*bdc¢`ab0YplmcfX�cmwJV�eTYAjdkJS%jhjCcfrdlmY*RhYAu�gdwJudVAwJ`Pz0cmw0SsgdR�ehY6X�kJSERaVAl%Ypy�kdRhYAjTjtcmSEwJj3­
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J_gdR�eTYpX�kJSERWV�lJYpy�kdRhY{jhjtcmSEw5��SER_V�k¡Y6RhcfS�u�c¢`*Yp§%Ypw�e�u�YP�JwdYAj=V0X�VAkdkdcmwdU1��RhSEX�cfw�ehY6UEYpRWj eTS0cmw?eTYpUEYpRWjP­
®�bdY*RTYAjtgdlmehcmwdU]§sVAlfgdYAjÝu?YpwdSsehY*ehbiYj� #%�!
"� ��,�1"��� %[##" 8 SER jtcfXZkdlfz_ehbdY ����� #�9�VAe��*bdc|`�b5Yp§%Y6w?eWjLS�`p`PgdR6­
^�jtcmX�kdlfY�ehYpX�kJSsRaV�l	Y6y?kdRTYAjhjCcfSsw-c|j]u�YpwdSEeTYAu�r?z 8%$�&(')&(* 9aqd�*bdYpRTY $ c|j�ehbdYvk¡Y6RhcfS�u�q ' eTbdY0kdb�VEjtY q
V�w�u * ehbiY0cfwicfehc|V�l�u?Y6l¢Vpz%­?�¨Y5VAl¢jCS�SA��ehYpw:��SER+@��*cfehb�V�giwdcfSsw�S��&Yp§%Y6w?eWj ' �*bdc¢`ab�RhYpkdRTYAjtY6w?e*eTbdY
kdbJVsjtYAj*S�� X�gdlmehcmkdlfY 8 u?c¢jCehcfw�`Pe 9ÝYp§%Ypw�eaj�u�gdRhcmwdU�V5kJYpRhcmS�uL­J®�bdYpRTYP��SERTY���Y�cfw�ehRTS�u?gJ`PY�ehbiY0jCYpe�+£ehS
RhY6kdRhYAjCYpw�e�V�`PSElmlfYA`PeTcfSsw�S��-, '  Öj1u�gdRhcmwdU�SEwdY�kJYpRhcmS�uL­	��Y�gJjtY5eTbdY5��SElflmSA�*cfwdU�wdSseaV�eTcfSsw ��SsR¯SsgdR
ehY6X�kJSERaVAlLYpy�kdRTYAjhjCcfSEw�j =
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®�bdY�cfwikdgde5ehS¨ehbiY�ª�)&®�V�eZV�kdcfy�Ypl&lfYp§%Yploq�jtbdSA�*w÷cmw£«¬cfUsgdRhY¨[Eq��&SEgdl|u
bJVp§%Y-eTbdY�kJV�RWV�X�Y6ehYpR5 E �A�d­J®�bdY!`PlfS�`�@�Ypy?kiRhYAjTjtcfSsw���SEgil¢u�rJY =
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®�bdc¢j�YpyiV�XZkdlfY:jtbiS��_j�eTbJV�e�ehbiYpRhY�V�RhY¨X�gdlfeTcfkdlmY�Ypy�kdRhYAjTjtcmSEwJj��*bic¢`ab÷RhY6kdRhYAjCYpw�e�ehbdY¨jTV�X�Y
jtY6e1S��}`PlmS�`L@�Y6§%Ypw?eWjP­J·]Y6wJ`PY0cme]c|j4wiYA`PYAjTjhV�RTz�eTS�u?Yp§%YplmSEk:`PYpRTeaVAcfw�RTgdlfY{j}��SsR1X�V�wicfkdgdl|V�eTcfwdUZ`PlfS�`�@
Ypy�kdRhY{jhjtcmSEwJj3­�^�j�V)kdRhY6lfgJu?Y�eTS
ehbdY:cfw�ehRTS�u?gJ`PeTcfSEw£S���eTbdYAjCY�RhgilfYAj3q���Y�kiRhSEkJS jtY)ehbiY-��SElmlfSA�*cfwiU
`pVAwdSEwdc|`pV�lL��SsRhX)q��*bdc¢`ab�YplmcfX�cmwJV�eTYAj=V�X�rdcfUsgdcfeCz5cmw-eTbdY�wdSEeWV�eTcfSEw¹­
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�¨Y1YplfcmX�cfw�V�ehY*RTYAu?gdw�udV�wJ`3z�cfw�eTYpX�kJSERWV�l�Ypy?kiRhYAjTjtcfSswJj$r�z�u?c�¤�YpRhYpw�ehc|V�eTcfwdU�rJYpeC��YpY6w ' SER�+_qiV�wJu
* ­��¨Y��*cmlfl%gJjCY * Ypyi`PlmgJjtcm§%Yplfz*eTS]YAjCeaVArdlfc|jtb0eTbdY*u�Ypl¢Vpz�rJYP��SERTY�ehbiY�kJYpRhcmS�u?c¢`�rJYpbJVp§�cfSsR�`PSsX�X�Ypw�`PYAjP­
�¨Y�u?YP�JwdYvehbdY5rJYpUscfwdwicfwdU�SA�}V"kJYpRTcfS�u�r�z�ehbdY5cmwdcfeTc¢V�l	Y6§%Ypw?e_cfw�V�k¡Y6RhcfS�u�­	�Nw�SEeTbdYpR1�&SERWudjPqL�&Y
jtY6e�ehbdY)XZcfwdcmX5gdX SA�vehbdY ' A E �?q*VAwJuðgJjtY * ehS.jCkJYA`Pc¦��z£ehbdY:cfwdcmehc|V�l�u?Ypl¢Vpz%­&«dSER�eTYpX�kJSERWV�l
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�Nw)SERWu?YpR�ehS�X�VAwdcfkdgil¢V�eTY0eTYpX�kJSERWV�l�Ypy?kiRhYAjTjtcfSswJjPq���Y��*cflfl�X�VG@%Y0gJjCY5S��*eC�&S-SskJYpRaVAehcfSswJj�V�wJu¨V
`PSswJu?cfeTcfSsw
S���Y2-%gdcf§sV�lmYpwJ`PY ­	®�bdY�SEkJYpRWV�ehcmSEwJj5VARhYk'*3�,�1 �����sq=V�wJu %[#�1 , �A­$©�`6V�lfcmwdU¨`PSsRhRhY{jtkJSEwJuij0ehS
Ypy�ehYpw�u?cfwdUvehbdY�kJYpRTcfS�u-SA��SsrJjtY6Rh§sV�eTcfSEw:S��&V0eTYpX�kJSERWV�l�Ypy?kiRhYAjTjtcfSsw	qd�*bdcmlfY�u?Y6l¢Vpz�`3SERhRTYAjtkJSswJudj*ehS
VEuiu?cfwdU¨V:`PSEw�jteaVAw?e5eTS�eTbdY�cfwicfehc|V�l&u?Ypl|Vpz * ­���Y"V�l¢jCS�cmw?eTRhS�u?gJ`3Y�V�`PSswJu?cmehcfSsw���SER5Y -¶gdcm§sV�lfY6wJ`PY
rJYpeC��YpY6w�eC��S�eTYpX�kJSERWV�lJYpy�kdRhYAjTjtcmSEwJj3q¶cmw�ehbiY1`pVsjtY1�*biYpRhY_ehbdY6z�u?YAjh`3RhcfrJY_ehbdY±jhV�XZY]cmwJjteWV�w�eajP­%�¨Y
u?YpeWV�cmlLehbiYAjtY�eC��S�SEkJYpRWV�ehcmSEwJj_V�w�u-ehbiY0`3SEwJu?cmehcmSEw�S��ÝY2-%gdcf§sV�lmYpwJ`PY�r¡Y6lfSA��­

��
 ��
�� �	�%� 6������	� �Z»;�=»��?������������» �_»�� ��¿	À
Q�YA`pVAgJjtY*SsgdR*jCzdjCehYpX"j�V�RTY]kJYpRTcfS�u?c|`EqEehbiY]Yp§%Y6w?eWj¬S��ëV¯kJYpRhcmS�u��*cmlfldRTYpkJYAV�e6q%�*cfehb�ehbiY1jTV�X�Y*kdb�VEjtY q
cfw)��SElmlfSA�*cfwiU-kJYpRTcfS�udj3­��o�4V�`PlmS�`L@:Ypy�kdRhYAjTjtcmSEw 8 $�& + &(* 91u�YAjh`PRTcfrJYAj1ehbiY�Yp§%Y6w?eWj]S��4V�jtzijteTYpX u�gd¥
RhcmwdU
SswdY�r�VEjtY¨kJYpRhcmS�uLq*cfe�c|j�V�l|jtS.kJS%jTjtcfrilfY¨ehS
§�cfYp�¸eTbdY)Yp§%Ypw�eaj�Vsj�k¡Y6RhcfS�u�c¢`��*cfeTbðehbdY)kJYpRT¥
cfS�uðVAw?z£X�gilfehcmkdlfYZS��vehbdY)r�VEjtY)kJYpRTcfS�uL­&��Y:bJVp§%Y)V�lmRhYAVsu?z÷Y6wJ`PSEgiw?eTYpRhYAu£V�wðYpyiV�XZkdlfY��*bdYpRTY
8 �A� &7* � & [ & ­p­p­3�E�", & �b9 V�wJu 8 [ & � & �b9=RhY6kdRhYAjCYpw�ehYAu0eTbdY�jhVAX�Y_cfwJjCeaV�w�eaj3­%��Y1wiS��ðcmw?eTRhS�u?g�`PY�V¯XZSERhY
��SERTX�V�l�jCk¡Y{`Pc¦��`6V�ehcmSEw���SsR*ehbdY�UEYpwdY6RaV�eTcfSsw�S�� V0wdYp�ðkJYpRTcfS�u?c|`1jtzijteTYpX �*cmehb�lmSEwdUsYpR�kJYpRTcfS�udj3­?J_wdY
wdYp�³kJYpRhcmS�u-�*cmlflLwiS�� `PSEw�eaVAcfw @ RhYpkJYpeTcfeTcfSEw�j�S��ÝehbdY�rJVsjtY0kJYpRTcfS�uL­J®�bic¢j*c¢j*u?SswdY0r�z�`6V�l¢`3gdl¢VAehcfwiU
ehbiY1kdbJVsjtYAj�SA��Yp§%Y6w?eWj SA� @ rJVEjCY�k¡Y6RhcfS�uij��*bdc¢`ab�X�VG@%Y*gdk�SEwdY�wdYp�ðkJYpRTcfS�uLqdUscf§%Ypw�ehbiY ,!kdbJVEjCYAj
S��&SswdY�r�VEjtY5kJYpRTcfS�uLq * '�� ­p­p­ '��! "� ,%­¹µLc @%Yp�*c|jtY%qJc¦�=eTbdY5rJVsjtY�k¡Y6RhcfS�u)`3SEw�eaV�cmwJj�V�jtY6e1S�� ,�kdbJVEjCYAj
+_q%��Y�u?YP�JwiY]eTbdY1jT`pV�lmcfwdU @�� 8 $!& + &(* 9=Vsj$eTbdY]giwdcfSsw�S���eTbdY1jT`pV�lmcfwdU j$SA�	ehbiY ,5cmwJu?cm§?c|u?gJV�likdbJVEjCYAj
' A ­J®�bdY�cfwdcmehc|V�l	u�Ypl¢Vpz * u?S%YAj*wdSEe_`abJV�wiUEY =

ê�ê ã�q6ûPú3ù3ú



[p� ����� 3I��� ���$#�1 1

��»�� � �Ä����¿�� � � �¹�%� 6���� � � '*3�,�1 ����� ��� , #&��� ��, � � 3%1 �G3 � ##"�

��#�'�'*��� � ;4� ,�RhYpkJYpeTcfeTcfSEw �*, 3%�	� � @
��� # 1 %P'

@ � 8 $!&('�&(* 9CE 8 @ $!& +�� & * 9
/ 02#%��#

+�� E * '�& $ � '�& � $ � '�& ­p­p­ &48 @ �£[P9 $ � ' ,2
+ �
2
E @

� 02#j'*3�,�1 ����� @�� 8%$�& + & * 9 �<' � 02#�#&����� �k���m�102#j'*3�,�1 �����P'F��� �102#�, ��� % ���4� %'#&,�1�
-0",P'G#�' ' A & +
@ � 8%$�& + &(* 9 E 8 @ $�& + � & * 9

/ 02#%��#
+ � E ��	� A�
 � * ' A & $ � ' A & ­p­6­ &48 @ �ð[G9 $ � ' A ,2
+��
2
E @

2
+
2 3

�
	�� ���46Ï»��E� � �46Ä���¢½a» ��»��J� �$»����Ï¿	À ����¿.�$»��A�?����¿��¬�
�¨Y `pVAw wdSA� u?Y6X�SEwJjCehRWV�ehY¸eTbdY�Y2-%gdcm§EVAlfYpw�`PY�S�� ehbdY `PlfS�`�@�Ypy�kdRhY{jhjtcmSEwJj 8 [ & � & �b9 V�wJu
8 �A� &7* �&­p­p­3�E�", & �b9Wq¡eTbdY5jCYA`PSEw�u�r¡Y6cfwdU�X�YpRTYplfzZV�jh`6V�lfcmwdU�S��=eTbdY¯�JRWjte1r�z:��� 8 cN­ Y%­d�A��RhYpkJYpeTcfeTcfSEw�j
S�� ehbdY�kJYpRhcmS�u$9�=

@ � 8 $!&('�&(* 9CE 8 @ $!& +�� & * 9
��� � 8 [ & � & � 9=E 8 ��� & + � & � 9

+�� E ��	�"� 

��� ,�3
�¨Y�X�cmUEb�e	ehbdYpw�`3SEw�ehcfw�gdY=ehSvjT`pV�lmY�ehbic¢j	wdYp�.Ypy�kdRhYAjTjtcmSEw 8 ��� &7* ��­p­p­3�s�;, & � 9¬r�zv�?qAehS1UsYpe=V]kJYpRTcfS�u
�*bdc|`�b�c¢j�eC�*c|`PY�VEj�lmSEwdU"=

� � 8 �A� & ��	�"� 

��� , & � 9 E 8 [p�IN & ��	�"� 
 ����� , & � 983

��
 ��
 � � ���%�A»?�d� ��� � � �¬» � ���¢����� 6���»'6��E¼
J_gdR�wdSseaVAehcfSswðc¢j�cmw?eTYpwJu?Y{u�ehS X�S�u?Ypl*RTYAV�l�`3cfRa`3gdcfeWjPq��*bdc|`�b£RhY2-%gdcfRTY�ehcfXZY-eTS.`pVAl¢`Pgdl|V�eTY�ehbiYpcfR
RhY{jtgdlmeajP­i®�bdYpRTY1c¢j=wdYA`PYAjTjhVARhcflmz�V0l¢VAehYpwJ`3z5r¡Y6et�&YpYpw�ehbdY�cfwJjCeaV�w�e*�*bdYpwZehbdY�uiV�eaV0Y6w?eTYpRaj&V5`PcfRW`Pgdcfe6q
V�w�u eTbdY5cfwJjCeaVAw?e1�*biYpw)ehbdY5RTYAjtgilfeaj�V�RhY�Vp§sV�cml¢VArdlfY!V�e�ehbdY5Ssgdehkigdep­	«dSsR0VZjtzijtehY6X `PSsX�kJS%jtY{u-S��
X�gdlfeTcfkdlmY�`PcfRW`PgdcmeajPqJehbiY5l¢V�eTYpwJ`Pz�VEj1ehbiY�udV�eWV"k�VEjhjCYAj¯eTbdRhSsgdUEb¨ehbiY�jtzijtehY6X��*cflml�rJY 3 #&� #b1 ,������P#aq
cN­ Y%­�V5`PcfRW`Pgdcme��*bdc¢`ab�eWVP@%YAj=cfeaj=cfwdkigde���RhSsX eTbdY1SEgiehkdgde*SA�=VAwdSEeTbdYpR_`PcmRa`PgicfepqsX�gJjCe=�*V�cme*gdw�ehcflJeTbdY
SEgiehkdgde*c|j�Vp§sV�cml¢V�rilfY%q��*bdc¢`ab��*cflmlJcfw�eTgdRhw:u?c|`PeaVAehY1eTbdY1cfw�jteaVAw?e}V�e*�*bdc|`�bZcfeaj=SA�*w-Ssgdehkigde*�*cflmlLrJY
Vp§sV�cfl|V�rdlmY%­?�¨Y�X�S�u?Ypl�ehbdc|j�l¢VAehYpwJ`3z�r�z�VEuiu?cfwdUZV�`PSEwJjCeaVAw?e_u?Y6l¢Vpz�ehS�V5ehY6X�kJSERaVAlLYpy�kdRTYAjhjCcfSEw¹­

^]lflsYp§%Ypw�eaj	VARhY&`pV�lmcfrdRWV�eTYAu1r?z�V_`PSsX�X�SEw�`PlmS�`L@�qAV�wJuvV�lml%cfwJjCeaV�w�eajL�*biYpw5V*ehRWV�wJjN��YpR¬S�`6`PgdRaj�V�RTY
c¢u�Ypw?eTc¦�JY{u0r?z�ehbdY_ehY6X�kJSERaVAlJYpy?kiRhYAjTjtcfSswJjP­�^1uiu?cfeTcfSEw�V�lLl|V�eTYpwJ`Pz%qsehbdYpRTYP��SERTY%q%c¢j=jtcmX�kdlmz5V0`3SEwJjCeaV�w�e

N ñ�ê N ï



�����������	��

��������������������� �!
"� �$#%�&�(')�*�+� �-,/.�� �%�0,�1$� 
2#+34� 563�,������ � [E[

�*bdc|`�bZu?YP�JwiYAj$eTbdY]w�gdX�rJYpR�S��ÝVsudu?cmehcfSswJV�l¹jtzijteTYpX�`PlfS�`�@5`3zd`PlmYAj=u?gdRTcfwdUv�*bdc¢`ab�wiS0Yp§%Ypw�eaj�S�`p`PgdR6­
®�bdc|j�l¢V�eTYpwJ`PzZVEuiu?YAu�ehSZV0ehYpXZk¡SsRaVAlLYpy�kdRhY{jhjtcmSEw:`PSsRhRhY{jtkJSEwJuij4eTS�VEudu?cmwdUZV 8 kJS%jCcfehcm§%Y�9=`3SEwJjCeaV�w�e
ehS�ehbiY¯cmwdcfeTc¢VAl	u?Ypl|Vpz * =
��»�� � �Ä����¿���� � ��»'6��E¼C�
�H� ##"�

��#�'�'*��� � 8 $!&('�& * 9 %[#�1 , � #�% ;4��, 3�� �b'%�	, �&��� & J ( ��� # 1 %P'�


8 $!&('�&(* 9 ��� � � � 8%$�&(')&(* ���b983
�H� ##"�

��#�'�'*��� � 8 $!& + &(* 9 %[#�1 , �b#�% ;4��,�3�� �b'%��, �[��� & J ( �I� #�1 %P'�


8%$�& + &(* 9 ��� � � � 8%$�& + &(* ��� 983
�	�ð»�	�� ����6�»J�	À¬» 6��E¼ ��� ��� �ð»�	����A»?�p� �Ï¿��
�NwðV�XZSEehcmSEw.§�c¢u?YpS `PS�u?cmwdU.jCzdjCehYpX)q=VAwiNAy�N
ª�)&® X"V{z r¡Y)kJYpRC��SERTX�YAu
r?z£V
`3cfRa`3gdcfev�*bdc¢`ab
cfXZkdlfYpX�Ypw�eaj�SEwiYp¥Nu�cfX�Ypw�jtcfSswJV�l�ehRWV�wJjN��SERhX"j4Ssw)V�lml	RhSA�_j1VAwJu-eTbdYpw�Ssw)VAlfl�`PSslfgdX�w�jP­d�Ï�=eTbdY�RhSA�_j
V�w�u0ehbdYpw5eTbdY_`PSslfgdX�w�j	V�RhY*eTRaVAwJjÍ��SsRhX�YAuvjtY2-%gdYpw�ehc|V�lmlfz%qpeTbdc¢j	SEkJYpRWV�ehcmSEw��*cflml?bJVp§%Y}V]l¢VAehYpwJ`3z¯SA�¹V�e
lfY{VEjte�[p�IN�`Pzi`PlmYAjP­%^�jhjtgiX�cfwdU�eTbdY�`PcmRa`Pgdcme=k¡Y6Rt��SERTX�j�ehbdY�ehRaVAwJjÍ��SsRhX�cmw)[p�IN5`Pzi`PlfYAj3q%ehbdY1eTYpX�kJSERWV�l
Ypy�kdRhY{jhjtcmSEw���SER*eTbdY�SEgdeTkdgde_�*cflmlLrJY5u?Y6l¢Vpz%YAu�r�z�� E [p�IN��*cfeTb-RTYAjtkJYA`3e*ehS5ehbiY¯cmwdkdgde*=

*	��

� E * A�� � [p�IN
8%$�������& + A�� &(* A�� 9 E 8 �A� &7* � & [ & ­6­p­ & �s�;, & � 9

8 $�������& + ��

� &(* ��

� 9 E 8 �A� &7* � & [ & ­6­p­ & �E�", & [p�INb983
�¨Y¯RTYpX�VAR�@5ehb�V�e_VEj_V0RhY{jtgdlme�S�� SEgdR*RTYAjteTRhc¢`3ehcfSswJj$Ssw�eTbdY�V�kikdlfc|`pV�eTcfSEw:u?SsX�V�cmw	q�V�Uscf§%Ypw"`PcfRW`Pgdcfe6q
SER_wdS�u?Y�cmw-eTbdY�UERWV�kdb	qJ�*cflml	VAlf�*Vpzij�bJVp§%YvVV3�� �b'%�	, �&�f1 ,���#L��34� �

��
 ��
 � ��� ��� �J� 6�»!�¬�%»�¿��-� 6Ï¿	��� �
	����A»?�p� �Ï¿����
®���S¨`3lfS�`�@�Ypy�kdRTYAjhjCcfSEw�j5V�RhY�Y2-%gdcm§EVAlfYpw�e�c¦�_eTbdYpz u?YAjh`3RhcfrJY�eTbdY:jhVAX�Y�jCYpe5S���cfw�jteaVAw?eWjP­ )=lmYAV�RTlfz
eC��S�Ypy�kdRhYAjTjtcmSEwJj1VARhY5Y2-%gdcm§EVAlfYpw�e*c¦� ehbdYpz:VARhY0c|u?Ypw�ehc|`pV�loqdehYpRTX�r?z�eTYpRhX)­J®��&S�Ypy�kdRhY{jhjtcmSEwJj*X�Vpz
V�l|jtSZu?YAjT`PRhcmr¡Y�eTbdYvjhV�XZY0jCYpe*S�� cfwJjCeaV�w�eaj3qdrdgde*SA§%YpR_V�u?c¦¤�YpRTYpw�e�kJYpRhcmS�uL­J��Yv`PSswJjtc|u?YpR*eC��SZ`PlfS�`�@
Ypy�kdRhY{jhjtcmSEwJj�ehS:r¡Y #�< #[���*,�1 #%�[�_c¦�*eTbdYpz `pV�w YAVE`ab�rJY�jT`pV�lmYAu�cmw.jtgJ`ab V��*Vpz)ehbJVAe5ehbdY6cfR�Yp§%Ypw�eaj
V�lml >hX�VAea`ab2A?q	cN­ Y%­LeTbdYpz)rJSEeTb.jtbJVARhY�V:`PSEXZX�SEw¨jT`pV�lmYAu kJYpRTcfS�uLqÝV�wJu V�lfl=SA�_ehbdY�jT`pV�lmYAu)kdbJVEjCYAj
8 Y6§%Ypw?eWjL9}V�RTY5ehbdY�jTV�X�Y%­J�¨Y5RhYpX�VAR�@�eTbJV�e�eC��SZYpy?kiRhYAjTjtcfSswJj1VARhY5Y2-%gdcf§sVAlfYpw�e]�*biYpw)ehbdY6z)u?YP��wdY
ehbiY0jTV�X�Y�cfwJjCeaV�w�eaj3qdYp§%Ypw�c���eTbdc¢j�b�V�kdkJYpwJj*SA§%YpR_u?c�¤LY6RhYpw�e�kJYpRTcfS�udj3­

^1j�cflmlfgJjCehRWV�ehY{u�VAr¡SA§%Y%q�ehbdY�Ypy�kdRTYAjhjCcfSEw�j 8 �A�dq * �?qf­6­p­pqd�s�;,%q �b9&V�w�u 8 [Eq �?qÖ� 9&V�RTY¯Y -¶gdcm§sV�lfY6w?e6qErJYp¥
`pVAgJjtY_ehbdY6z5u?YP��wdY]eTbdY�jhV�XZY*cfwJjCeaV�w�eaj3­%�Nw�UsYpwdYpRWV�loqEYpy�kdRhYAjTjtcmSEwJj=V�RTY]Y -¶gdcm§sV�lfY6w?e�c¦�¹ehbdYpRTY*Ypy�c¢jteWj�V
`PSsX�X�SEw5X�gdlmehcfkilfY�SA��ehbdY6cfR�kJYpRTcfS�udj3q?SA§%YpR&�*bdc¢`ab�eTbdY1eC��SvYpy�kdRhYAjTjtcmSEwJj&V�lf�}Vpzdj&u?YP�JwdY�ehbdY�jTV�X�Y
cfw�jteaVAw?eWjP­
R�SERTY¯��SERTX�V�lmlfz%q�eC��SZ`PlfS�`�@�Ypy?kiRhYAjTjtcfSswJj_V�RhYvY2-%gdcf§sV�lmYpw�e*c¦�=eTbdYpRhYvYpy�c¢jte_jT`pV�lmcfwdU j @ � & @ �
jtg�`�b�ehb�V�e_ehbdY�eC��S�jT`pV�lmYAu�Ypy?kiRhYAjTjtcfSswJj*V�RTY�Y2-¶g�V�lNq�ehYpRTX�r�z�ehYpRTX C�[P� D C¦[p��D =

ê�ê ã�q6ûPú3ù3ú



[p� ����� 3I��� ���$#�1 1

��»�� � �Ä����¿���� � ��� � ����� 6Ï»!���%»��
8 $ � & + � &(*�� 9�E 8 $ � & + � &(* � 9��

@ � � 8%$
� & + � &(*�� 9 E @ � � 8 $ �(& + � &(* � 9
�Nw-eTbdY¯��SslflmS��*cmwdU�jtY{`PehcmSEw	q���YvjtbdSA�GbiS�� ehbdc|j]`PSswJu?cmehcfSsw�S��=Y2-%gdcm§EVAlfYpw�`PY1`6V�w�rJYvV�kikdlfcmYAu�ehS

jteWV�eTc¢`pVAlflfz�§%YpRTc¦��z�ehbJVAe*ehbdYvjtz�wJ`abdRhSswdcf²{V�ehcmSEw�S�� ehRaVAwJjÍ��Y6Raj*c¢j*`PSsRhRhY{`Pep­

� ����� � �A��� �������& 0/_����� �¨/��)�&�"�¨���1'5�$�6���

^,© z?wJ`abdRTSEwdSsgJj=ª1V�eWV1«¬lfSA�.UERWV�kdb�`6V�w5rJY_jteWV�ehc|`pV�lmlfzvV�w�V�lfz�²pYAu�ehSvu?YpeTYpRhXZcfwdY�c��Jcfe�c¢jÝ`PSEwJjCc¢jCehYpw�epq
VEj	kdRTYAjtYpw�ehY{u±cmw C¦[4N�DoqAV�wJu�ehS�u?YpRTcf§%Y=V*kJYpRhcmS�u?c¢`=jh`abdYAu�gdlfY���RhSsXGehbiY*®	SEkJSElmSEUEzFR)V�eTRhcfy�­P�¨Y��&SEgdl|u
lfc @%Y%qJcfw VEudu?cmehcmSEw	q	ehS�Ypw�jtgdRTY�eTbJV�e!V�lflÝehRaVAwJjÍ��Y6Raj¯S�`6`PgdRvV�evehbdY >hRTcfUEb�e�A�X�SsX�Ypw�epqdco­þY%­JehbJVAe0eTbdY
u?YAjCehcmwJV�eTcfSEwZVE`6`PYpkdeWj�V1ehRWV�wJjN��YpR*VAe�ehbiY1jTV�X�Y*X�SsX�Ypw�e¬eTbJV�e&ehbdY�jtSsgdRa`3Y]UsYpwdYpRWV�ehY{j$ehbiY]eTRaV�w�jÍ��YpR6­
�¨Y�jteWV�Rhe&�*cfeTb�eTbdY ;�,�1 , ��3 #m#�< #&,��	��� �b'3qiV�wJuZVEudu�ehbiY1`PSswJjteTRaVAcfw�e�ehb�V�epq�c¦�¹SEgdeTkdgde�=�c¢j=`PSEwiwdYA`PeTYAu
ehS.cmwdkdgde >Jq&V
§EVAlfgdY)c|j�kdRTS�u?gJ`PYAu³V�w�uð`PSEwJjCgdX�YAu£V�e�ehbiY¨jhV�XZY�cfw�jteaVAw?e6­��¨Y¨`pV�lml]SsgdR�wdYp�
`PSswJjteTRaV�cmw?e*eTbdY�,'#G� � #%�[� #�% ;�,�1 , ��3 #0#�< #&,������ �b'3­d��Y�ehbdYpw"jtbdSA�³bdSA� eTbdY�wdSEeWV�ehcmSEw:`pVAw-rJY�gJjCYAu
ehS jtkJYA`3c¦��z¨´�µ¬©��0`3SEX�kJSEwiYpw?eWjPqÝV�wJu£j�@%YpeW`�b
biS���ehbic¢j5`pVAw÷rJY:V�kdkdlmcfYAu¨ehS jteaVAehc|`"§%Y6Rhc¦�¡`pV�eTcfSEw
S��¯jtz�wJ`�biRhSEwicf²AVAehcfSsw	­&«¬cfwJVAlflmz%q¬�&Y)u?c|jh`PgJjTj�jCcfX�gdl¢VAehcmSEw.`PSsX�kJSEwdY6w?eWj¯��SER�jCcfX�gdl¢VAehcfwiU)`PSsX�kdlfY6ehY
jtzijteTYpX�j&V�e�V5�4YpUsc¢jCehYpR_®	RaVAwJjÍ��YpR_lfY6§%YplN­

��
�� �����	!L8�01+ 6 8�� . 6 � �����
©�ª1«GRTY2-¶gicfRhY{j0ehbJVAe5YAVE`ab >aVE`3ehSER A?q=SER�wdS�u?Y�cfw.eTbdY�kdRhS�`PY{jhjtcmwdU¨UERaVAkdb	q=rJY�jCz?w�`�bdRTSEwdSsgJj�V�wJu
kJYpRhcmS�u?c¢`sq$�*cmehbðSEwiY >t��RhcfwiU A
kJYpR�rJVsjtY)kJYpRhcmS�u÷S��vehb�V�e�wdS�u�Y%­*®�bdc|j >t�JRTcfwdU A
RhYpkdRTYAjtY6w?eWj�SswdY
Ypy�YA`PgdeTcfSsw
S���ehbdY�Ssk¡Y6RaV�eTcfSsw÷S��±ehbJVAe5wdS�u?Y%q�cmwJ`Plfg�u?cfwdU)eTbdY:`PSEw�jtgdX�kiehcfSsw
S��±V��Jy?Y{u w�gdX�rJYpR
S�� cfwdkdgie]YplmYpX�Ypw�eaj3q�V�wJu�eTbdY0kdRTS�u?gJ`PeTcfSsw�S��}V0�Jy�YAu-w�gdX�r¡Y6R�S��&Ssgdehkdgie1YplfY6X�Ypw�eajP­ �Íw:SERWu?YpR_ehS
X�S�u?Y6l?SsgdR=`PSswJjteTRaV�cmw?eWjPqE�&Y*VsjhjtS�`3c¢V�eTY]�*cmehb�V]wiS�u?Y�=	V1`PSswJjteWV�w�e $ A qE`PSsRhRTYAjtkJSEw�u?cfwdU�eTS1ehbdY*r�VEjtc|`
kJYpRhcmS�u?c¢`0SskJYpRaVAehcfSsw
S��}ehbJVAe�wdS�u?Y%­�ª]gdRTcfwdU�SswdY�RTYpkJYpehcmehcmSEw)S��_eTbdY5kJYpRhcmS�u $ A qLehbdY6RhY��*cflfl�rJY JKA
cfwikdgdeaj_V�w�u C�A SEgdeTkdgdeWjP­ 0=VE`ab�cfwJu�cf§�c¢u?gJVAl	cfwdkigde]SsR]Ssgdehkigde]cmwJjteWV�w�e1`3SERhRTYAjtkJSswJudj]eTS�V�`PYpRTeaV�cmw
kdbJVsjtY ' ­�«dSER=ehbiY]X�SsX�Ypw�e	��Y*kdRTYAjtY6w?e�Y{VE`ab�wdS�u�Y1Vsj$c¦��cme$b�VEj�SEwdlmz5SEwdY_cfwikdgde&V�wJu5SEwiY1SEgdeTkdgde*p
ehbic¢j1c¢j]Sswdlfz)eTS:V{§%Ssc¢u)V�`PlmgdeheTYpR1S��}cfwJu�c¢`PYAj_cfw)SEgiR¯wiSEeaVAehcmSEw	­Ý®�bdY5kJYpRhcmS�u?c¢`�jtYpe�S��_cfw�jteaVAw?eWj]S��
V�w�z�SswdY0cmwdkdgde*SA�=V5wdS�u?Yvc¢j*VEjTjtcmUEwdYAu�ehbdY�eTYpX�kJSERWV�lLY6y?kdRTYAjhjCcfSswY=

J ���
	-� J ���7��
 � ��� E 8%$ A & + A�� &(* A�� 9
�*cfeTb 2

+ A��
2
E JBA 3

µLc @%Y6�*c¢jtY q?ehbiY¯kJYpRTcfS�u?c|`�jtYpe*SA��Ssgdehkdgieaj*S��&V5wdS�u?Y�c¢j*VsjhjCcfUEwiYAu-eTbdY�ehYpX�kJSsRaV�l	Y6y?kdRTYAjhjCcfSswY=
C 	-���
	-� J ��� ��
 � ��� E 8%$ A & + ��

� &(* ��

� 9

�*cfeTb 2
+ ��

�

2
E C�A 3

N ñ�ê N ï



�����������	��

��������������������� �!
"� �$#%�&�(')�*�+� �-,/.�� �%�0,�1$� 
2#+34� 563�,������ � [p�

node i node j

I

Oi

j

«¬cmUEgdRTY��[=�®���S�©�ª�«��]S�u?Y{j

��
(� � � �	8 698���.�+/!�� � . 
 6 � +/8L. 6 

�¨Y)wdSA� V�kikdlfz£SEgdR�wdSseaV�eTcfSsw eTS.V�gdUsX�Ypw�e�ehbiY)rJV�l|V�wJ`PY)Y -¶gJVAehcmSEw	q&jtS.ehb�V�e�cfe��*cmlfl_cfwJ`3lfgJu?Y
ehY6X�kJSERaVAl%`PSswJjteTRaVAcfw�eajPqAVAwJu¯cmw�kJV�RTehc¢`3gdl¢VAR	ehbJVAe¬Yp§%Y6Rhzf

���&%'#&3 #����b'%��, �[�%c¢jLX"V�ea`abdYAu_r?z�V 3�� � '$#[� #
���b'%��, �[��­¬µLY6e C 	���� 	�� A VAwJu J ���
	-� H rJY�`PSswdwdYA`PeTYAuL­,�]S�u?Y =�bJVsj�V�kJYpRhcmS�u $ A q¹u?gdRhcmwdU��*bdc|`�b C�A
u?c|jtehcmwJ`Pe=YpX�c|jhjCcfSEw�j¬S�`p`PgdR*p%wdS�u?Y�>0b�VEj�V�kJYpRhcmS�u $ H q�u?giRhcfwiU¯�*bic¢`ab JIH u?c¢jCehcfw�`Pe=RhYA`PY6kdehcmSEwJj�S�`p`PgiR
8 Vsj0cfw «¬cfUsgdRhY"�b9a­���YZYpy?kiRhYAjTj±eTbdY�jCYpe0SA�1Ssgdehkdgie0kdbJVsjtYAj0SA�_ehbdY C�A YpX�c|jhjtcmSEwJj�VEj + ��

�A H q�V�wJuehbiY¨jtYpe�S��vcfwikdgde�kdb�VEjtY{j�S��vehbiY JIH RTYA`PYpkiehcfSswJj�VEj�+ A��A H ­$�¨Y)�*c¢jCbðehS.VAgdUEXZYpw?e5eTbdY)rJVAl¢V�w�`PYY2-%gJV�eTcfSsw�ehS�Ypy�kdRhY{jhj�ehbiY¯�oVE`3e]eTbJV�e_ehbdYvYpX�c|jhjtcmSEwJj���RhSsX =&jtbdSsgdl¢u�S�`p`PgdR�V�e_ehbiY5jhVAX�Y�cfwJjCeaVAw?eWj
VEj*ehbiY¯RTYA`PYpkiehcfSswJj*V�e?>Jqdco­þY%­�ehbJVAe]eTbdYpcfR&ehcmX�cfwdUvYpy�kdRhYAjTjtcmSEwJj�X�gJjte&rJY¯Y -¶gdcm§sV�lfY6w?e6­?�¨Y¯�*RTcfeTY�V�w
,'#G� � #%�[� #�% ;�,�1 , �"3 #0#�< #[,������ ��Vsj}��SslflmS��_j%=
��»�� � �Ä����¿���� � � � �1��»!�¡�{»?À��5� 6Ï� �¬�%» ��� �¬�����Ï¿��C�

@BADC-AFEG@IHKJIH 8 [P9
8 $ A & + ��

�A H &(*	��

�A H 9CE 8 $ H & + A��A H & * A �A H 9 3 8 �b9

�Nw�SEehbiYpR*��SsRaudj3q¡wdSse]Sswdlfz"V�RhY�eTbdY�w?gdX�rJYpR�SA��cmehYpX"jE

���&%'#&3 #�%]VAwJu 3�� �b'$#&� #�%1Y2-¶g�V�lNqdrigde_V�l|jtS
ehbiYj

���&%'#&3 #j��� '%�	, �[��'}V�wJu�ehbiY�3�� � '$#[� # ���b'%�	, �&�('_VARhY1c|u?Ypw�ehc|`pV�lo­%�Nw-SsRau?Y6R�ehS�jCcfX�kilfc¦��zvehbdY�eaVEj @
S��$jteaVAehc|`¯§%YpRTc¦��`pVAehcmSEw	q���Y0wiS�� jtbdSA��ehbJVAepqJc¦�ÝehbdY!`PSEw�jtgdX�YvVAwJu-kdRTS�u?gJ`PY5cmwJjteWV�w�eaj_V�RTY5V�lm�*Vpzij
c¢u�Ypw?eTc¢`pVAlNq%ehbiYpw�ehbdYpcmR_`PSEgiw?e*c|j�Y2-¶g�V�l	=
���A¿ �=¿J� �¢����¿ � � � � @BA , � % @LH , �L# '*��1�#b����� �b' �	� � 02#4;�,�1 , �"3 #k#�< #[,������ � %[#�� #%�%�0���$#�% �*��� � � 02#
�"� 
���1 �L� � � ,��	�%� " :��	��

���	���	� �m, � % � 02#L�L#k##"I�<'%��'O, '$#&� �	,'; 1 # $ A & $ H '$#&3!0 �10",��K�102# ,'#P� � #L�[��#�%
;�,�1 , ��3 #m#�< #&,��	��� �������F�<'!'*,����<'�5f#�% � � 02#%�������F�<' ,K'$#��i3*� #%�[�63�� � % � ����� �H�*� �S� 02#�;�,�1 , ��3 #m#�< #&,��	��� �
����� 


@BA � 8 $ A & + ��

�A H &(* ��

�A H 9 E @IH � 8%$ H & + A �A H &(* A��A H 9�� @BA C�A E @IH JIH
Q�RhS%SA�+= 2

+ ��

�A H
2
E C�A2

+ A��A H
2
E JIH

@ A
2
+ A��A H

2
E @ H

2
+ ��

�A H

2
�

ê�ê ã�q6ûPú3ù3ú



[P� ����� 3I��� ���$#�1 1

�	�ð»�	�� ����6�»J�	� � � �
�Ï���&Y�eaVP@%YvV5jCSEgdRW`PY0wdS�u�Y0�*bdc|`�b�YpX�cmeaj=V5§EVAlfgdY�Yp§%Y6RhzZ`PlfS�`�@�`3zd`PlmY%qdVAwJu�`3SEwdwdY{`Pe*cfe*eTS�V�ª )&®
�*bdc|`�b:`PSswJjtgdXZYAj��A��§sV�lmgdYAj�cmw��A��`3zd`PlmYAjPq%�&Y¯b�V{§%Y =

C������7E [ & J ����� E ���
@ ����� C ����� E ��� 7 [ E [ 7 ��� E @ ��� � J �����

8%$ ����� & ' ��

� &(* ��

� 9 E 8 [ & � & �b9�� @������ � 8 $ ����� &(' ��

� &(* ��

� 9 E ��� � 8 [ & � & � 9
8%$ ��� ��& + A�� &(* A�� 9 E 8 ��� & �� ��� 

��� , & �b9�� @ ����� � 8 $������ & + A � & * A � 9 E [ � 8 ��� & ��	�"� 
 ��� , & �b9

8 �A� & ��	�"� 

��� , & � 9 E 8 ��� & �� ��� 

��� , & �b9 3
�¨Y¯wiSEehY�eTbJV�e_ehbdc|j�c¢j�SswJ`PYvV�U V�cfw:ehbdYvjT`pV�lmcfwdU�r?zZ���Zu?YpXZSEwJjCehRaVAehYAu�cmw-eTbdY�kdRhY6§?cmSEgJj*jCYA`PehcmSEw	­

��
�
 � � �7078 �
	 8L.�
 + ��	 .�0 � � � .�� 5 
 ��8 � 075 8 6
®�bdY*eTYpX�kJSERWV�l�Ypy?kiRhYAjTjtcfSswJj	cfw�ehRhS�u�gJ`PYAu0cmw5jtY{`PehcmSEw��1u?Y{jh`PRTcfrJY�eTbdY_jtz�wJ`abdRhSswdcf²AVAehcmSEw0SA��ehRaVAwJjÍ��Y6Raj
rJYpeC��YpY6w�`3cfRa`3gdcfeWjP­d�¨Y0wdSA� u?YAjT`PRhcmr¡YvbdSA��ehbdYAjCY5VARhY5VAkdkdlmcfYAu�ehS�eTbdY0cmwdkdgdeWj]VAwJu�SEgdeTkdgdeWj±SA�&V
wdS�u?Y qdcfw�SsRau?YpR*eTS�XZS�u?Ypl�V0UEcm§%Ypw�`PSsX�kJSEwdYpw�ep­i�Nw�kJV�RTehc|`Pgdl¢VARpq�ehbdY�Y2-%gJV�eTcfSswJj�kdRhY{jtYpw�ehYAu�cfw�eTbdY
V�rJSA§%Yvjtgdr�jtYA`PeTcfSswJj$X�VG@%Y]wiS�VEjhjCgdX�kdeTcfSswJj*V�rJSEgie]eTbdY1RhY6l¢V�eTcfSsw�rJYpeC��YpYpwZehbdY1cmwdkdgde*Y6§%Ypw?eWj=V�wJu
ehbiY]Ssgdehkdgie*Yp§%Ypw�eaj¬SA�ÝV¯UEcm§%Ypw�wdS�u?Y%­i�Íw�©%z�wJ`abdRhSswdSEgJj*ª�V�eaVv«¬lfSA��q%ehbiY1RhYAjCgdlfeWj�S��ÝV0`6V�l¢`3gdl¢VAehcfSsw
V�RTY5Vp§sV�cml¢V�rilfY�cfX�XZYpu?c|V�eTYplfz!V{��ehY6R1V5wdS�u?Yvc¢j0>t�JRTYAu�A?qJcN­ Y%­?eTbdYpRTY¯c|j4wiS�l|V�ehY6wJ`Pz���SsR1`pVAl¢`Pgil¢V�eTcfSswJjP­
®�cfXZY%qpcfwJjCS��oVAR*VEj�cme�Ypy�c¢jteWjPqEc|j�RhYpl|V�ehY{u0ehS�ehbdY_w�gdX�rJYpR�S��¹ehcmX�YAj	ehbdY_u?c�¤�YpRhYpw�e�wdS�u�YAj$cmw�V¯jCzdjCehYpX
SErieaV�cmw£V�lfl&ehbdY6cfR�cfwdkigdeaj5VAwJu
UEYpwdY6RaV�eTY�ehbiYpcfRvSEgdeTkdgdeaj0co­þY%­	eTbdY�w�gdX�rJYpR�S���ehcfXZYAj]ehbiY '*�'#[�+3 #�'
V�RTY >C�JRhYAu"A?­��Íw�eTbdYv`pVEjCY0S��$V�jCz?wJ`abdRTSEwdSsgJj4´±µ¬©��*`PcfRW`Pgdcmepq?eTbdc¢j�c|j4wiSEe_RhYAVAlfc¢jCehc|`Eq�VEj]eTbdY�SEgdeTkdgde
Yp§%Ypw�eaj�V�RTY1V�u?cmRhYA`3e¬��gdwJ`PeTcfSsw�SA�	ehbiY_`PSEX�XZSEw5`3lfS�`�@LqsV�wJu5SEwilfz5Ypy�c¢jCe=V{��eTYpR�ehbiY1jCeaV�RTeh¥�gdk�l|V�ehY6wJ`Pz
S��}ehbdY�`3cfRa`3gdcfe6­J�Íw¨Vsudu?cmehcfSsw	q	��Y5�*cmlfl�SEwdlmz)`PSswJjtc|u?YpR1eTbdY�`pVEjCY��*biYpRhY5eTbdY5l¢VAehYpwJ`3z�c¢j�`PSEwJjCeaVAw?e6q
V�w�u-cfw�kJVARheTc¢`Pgdl|V�R*c|j�wdSEe_udVAeaVA¥Nu?Y6k¡Y6wJu?Ypw�ep­

� 
 ��
�� � "%&Gg
���:¿	À¬»
^ "%&Gg
�)wdS�u?Y�c|j0jCk¡Y{`Pc¦�JY{u r�z�cmeaj�l¢V�eTYpwJ`Pz � 8 ,�1 / , � 'vV)`3SEwJjCeaV�w�e 9Wq¬eTbdY�jCYpe0SA��VAlfl=cfeWj¯cmwdkdgdeWj
8 $!& + A�� &(* A�� 9aqdehbiY0jCYpe*S��$V�lfl�cfeWj�SEgdeTkdgdeaj 8 $!& + ��

� &(* ��

�	9aqJVAwJu-eTbdY�kJYpRhcmS�u $ =

������� A E 8 � &7* 9�� & J ���
	-��� &*8 $�& + A��� &(* A��� 98, &7* 9�� & C 	���� 	���� &48%$�& + ��

�� & * ��

�� 98, & $ 9
­

��Yv�*cflml	c¢u?Ypw�ehc���z�ehbiY +. Öj_V�w�u�ehbdY *  j]r�z�ehbdY6cfR_ehYpRTX�cfwJVAehcmSEw�wdS�u?YAj3­L®�b�gJj]c��=wdS�u?Y{j0[ & � & �
V�RTY�`PSEwiwdYA`PeTYAu�cfw)ehb�V�e_SERau�YpRpq	Vsj]cfw�«¬cfUsgdRhY!�?qJwdS�u?YZ���*cmlfl�bJVp§%Y5VAw)cfwdkdgie]Ypy�kdRTYAjhjCcfSEw:SEw)eTbdY
lfcmw�@�ehS�wdS�u?Y�[I=

8%$ � & + A����� � &(* A����� � 983
V�w�u�V�w:SEgdeTkdgde*Ypy�kdRTYAjhjCcfSEw�Ssw�ehbiY¯lmcfw�@�ehS�wdS�u?Y!�[=

8%$ � & + ��

���� � &(* ��

���� � 9 &

N ñ�ê N ï



�����������	��

��������������������� �!
"� �$#%�&�(')�*�+� �-,/.�� �%�0,�1$� 
2#+34� 563�,������ � [4`

� �
� � �

��

�
�
� �

wiS�u?Y5�wiS�u?Y�[ wdS�u?Y!�

8%$ � & + A����� � &(* A����� � 9

8%$ � & + ��

���� � &(* ��

���� � 9 8 $ �(& + ��

���� � & * ��

���� � 9

«¬cmUEgdRTYv�[=J®	YpX�kJSERWV�lLY6y?kdRTYAjhjCcfSswJj}��SsR*´0©�ª1«
wdS�u�YAj

� 
 ��
 � � ��� � �¬À � �
	��
�Nw÷SsRau?YpR�ehS jtcmX�kdlmc¦��z¨ehbdY�kdRTS�`PYAjhj�S��vVsjhjtY6X�rdlmcfwdU "%&Gg
�
wdS�u�YAjPq=��Y�jtz�w?eTbdYAjtcm²pY:V >WjtX�VAlflmYAjte
cfwicfehc|V�l¹u?Ypl¢Vpz"A � ��� jtgJ`ab�ehbJVAe1VAlfl�ehbdY�cfwikdgdeaj * A�� V�RTY�YpcfeTbdYpR*VAe]eTbdYvjhVAX�Y1ehcmX�Y_SER_l¢V�eTYpR4=

9 � & J � �
	-��� &�
 � & J ( * A��� E�� ��� � ��3
�¨Y1RhYpX"V�R�@vehbJVAe�eTbdc¢j&jtz�w?eTbdYpehc|`�cfwdkigde � ��� c¢j�S���eTYpw�§%YpRTz5`PlmS%jtY�cfw�kdRaVs`Pehc|`pV�lJehY6RhX�j�ehS!V��YZ1&GZ�W
kdcmw	­

��YvX�VP@%Y�ehbdY!VEjhjCgdX�kdeTcfSsw�ehb�V�e1eTbdY0cmwdcfeTc¢V�l�u�Ypl¢Vpz�rJYpeC��Y6Ypw�cmwdkdgde�V�wJu�Ssgdehkigde]c|j}��y?YAu�r?z
ehbiY�`�b�V�RaVs`PehY6Rhc¢jCehc|`pj¬S��ÝehbiY1`PcmRa`Pgicfep­s��Y�`6V�lflJeTbdc¢j&u?Ypl¢Vpz5eTbdY01 ,�� #%��34�]SA�ÝV0wdS�u?Y%q�X�V�R+@%YAu �?­��Ï�	�&Y
jtz�w�ehbdYAjCcf²pY±V >ajtX"V�lflmYAjte&cfwdcmehc|V�l	u�Ypl¢Vpz"A � �
	�� jtgJ`ab�ehbJVAe_V�lfl	eTbdY�SEgdeTkdgdeWj * ��

�ÝV�RTY0YpcmehbdYpR}V�e*eTbdY
jhVAX�Y1eTcfX�Y_SER_l¢VAehYpR =

� ����� E�� ��� ��� 3
�¨Y0RhY6X�V�R+@�eTbJV�e_ehbdY�cmwdkdgde � ��� VAwJu-eTbdY0Ssgdehkigde � ��	�� X�VP@%Y1cme*YAVEjCz�ehSZ`PSEX�kJS jtYvV�jCYpRhcmYAj�S��
wdS�u?Y{jPqJehbdY�cfwicfehc|V�l�SEgdeTkdgde_u?Ypl|Vpz�S��ÝSEwdYvrJYpcfwdU5eTbdY�cfwdcmehc|V�lLcmwdkdgde_u�Ypl¢Vpz�SA��eTbdY�wdYpy�ep­

��
�� ��6 +7698�0 � ���98���0F+7698���.���� � 	 .�0 � � � . 8 �1+ 6 8�� .
)=SERTRhYA`3e�jtz�wJ`�biRhSEwicf²AVAehcfSsw.S���eTRaV�w�jÍ��YpRWj�Ssw÷Yp§%YpRTz
VARa`�S��±ehbdY:jtzijteTYpX�UsRaV�kib	q�`6V�w÷rJY�§%YpRTc¦�JYAu
gJjCcfwdU¨ehbdY:VAgdUEX�Y6w?eTYAu�rJVAl¢V�w�`PY�Y2-¶g�V�ehcmSEwJj3­=�Ï�Tq¬��SER�Yp§%YpRhz¨VARa`�cfw.ehbdY�UsRaV�kib	q$eTbdY:V�gdUsX�Ypw�ehYAu
rJVAl¢V�w�`PY�Y -¶gJVAehcmSEw.��c¢j�jhVAehc¢jN�JYAuLq�ehbdY6w�eTbdY�ehRWV�wJjN��YpRaj��*cflml�rJY�`PSERTRhYA`3ehlfz�jtz�wJ`abdRhSswdcf²pY{u�u?giRhcfwiU
ehbiY*SEkJYpRaVAehcmSEw�S��	eTbdY_jtzijteTYpX)­s®�bdY*Y2-%gJV�eTcfSswJj¬YpwJjCgdRhY_ehb�V�e�wdSse=SEwdlmz0�*cflmldehbiY*w?gdX�rJYpR	S��¹§sV�lfgiYAu
`PSswJjtgdXZYAu�V�w�u-kdRTS�u?gJ`PYAu�SEw:YAVE`ab�V�RW`¯rJY�Y2-%gJV�l�Vp��ehYpR_V�`PYpRTeaV�cmw�w�gdX�rJYpR&S��=wiS�u?Y1�JRhcmwdU%j3q¡rdgie
V�l|jtS�ehbJVAe*ehbdYvcfwJjCeaVAw?eWj*V�e_�*bdc¢`ab�ehbiYAjtY�§sV�lmgdYAj*V�RTY0kdRTS�u?gJ`PY{u"SsR1`3SEwJjCgdX�YAu�VARhY�ehbiY0jTV�X�Y ­

®�bdY�ehYA`abdwdc/-¶giYAj ��SsR4�Jw�u?cfwdU5eTbdY�kJYpRhcmS�u?c¢`�jh`abdYAu�gdlfY1SsR]RTYpkJYpehcmehcmSEw�§%YA`3ehSER���0S�� V�lml @BA  j$��SER_V
®	SEkJSElmSEUEzOR)V�eTRhcfy :
V�RTY0UEcm§%Ypw�cfw Cþ�s��D6Cþ��[ D	pd�&Y5u?S�wdSse]RTYpkJYAV�e_ehbdY6X�bdYpRTY%­L©%eaVAehc|`±§%Y6Rhc¦�¡`pV�eTcfSEw
S��ÝjCz?w�`�bdRTSEwdcm²AV�eTcfSsw�`pVAw�rJY1Vs`p`PSsX�kdlfc|jtbdY{u0r?z5§%YpRTc¦��z�cfwdU�ehbJVAe�ehbiY]eTYpX�kJSERWV�ldYpy�kdRTYAjhjCcfSEw�j $ A V�wJu
' A SEw�rJSsehb�Ypw�udj$SA�ÝV¯lfcmw�@�qE�*bdYpw�jT`pV�lmYAu5r?z @BA q�jhV�eTc¢jN��z�eTbdY1VAgdUEXZYpw?eTYAu5rJV�l|V�wJ`PY_Y2-%gJV�eTcfSsw	q�V�wJu
r�z�u?YpeTYpRhX�cmwdcfwiU0VAkdkdRTSEkdRTc¢V�eTY0cmwdcfeTc¢V�l�u?Y6l¢Vpzdj * SEw:cfwdkdgieaj*V�w�u-SEgiehkdgdeWjP­

ê�ê ã�q6ûPú3ù3ú



[p� ����� 3I��� ���$#�1 1

��YvRhYpX"V�R�@ZehbJVAe]kJVARhe1SA�&ehbdY!`PSEwJjCehRWV�cfw�e_cfX�kdlmcfYAu5r�z-eTbdY5VAgdUEXZYpw?eTYAu�rJV�l|V�wJ`3Y0Y2-%gJV�eTcfSsw)�
c¢j�ehbJVAe5YAVE`ab.wdS�u?Y�SEwilfz¨r¡Y6UEcfw�j0kdRhS�`PY{jhjtcmwdU)�*bdYpw.cmeaj¯cmwdkdgde�uiV�eaV�c|j5Vp§EVAcfl|V�rdlmY%­�Q�YA`pV�g�jtY�eTbdY
SEkJYpRWV�eTcfSEw)SA�}jh`pVAlfcfwiU�u?S%YAj]wiSEe�`abJV�wiUEY5ehbiY0cfwicfehc|V�l�u?Y6l¢Vpz * C�[P��Doq¡eTbdY0cmwdcfeTc¢VAl�u?Ypl¢Vpzij * V�e�r¡Ssehb
YpwJuij$S��ÝV�lfcmw�@0X�gJjteÝr¡Y�Y2-¶g�V�lJcfw�SsRau?Y6R ��SsR�eTbdY�V�giUEX�Ypw�ehY{u0rJV�l|V�wJ`PY_Y2-%gJV�eTcfSswJj$eTS0rJY�jhVAehc|jÍ�JYAu�­
®�bdYpRTYP��SERTY%qEcmw�VAlfl�`pVEjCYAjPq%eTbdY]cmwdcfeTc¢VAldu?Y6l¢Vpz5SEwZV¯lmcfw�@vr¡Y6et�&YpYpw5wdS�u�YAj/=�V�wJu�>0X�g�jte�rJY_c¢u?Ypw�ehc|`pV�l�=

* A��A H E * ��

�A H 8 �b9

�Ne¬c|jëcmX�kJSERTeaV�w�e	ehS�wdSEeTY�ehb�V�e�eTbdc¢j	kJYpRh¥�wdS�u?Y*l|V�ehY6wJ`Pz1bJVsj¬wdS1cmX�kJVs`PeLSsw5ehbdY}V�gdUsX�Ypw�ehYAu1rJVAl¢V�w�`PY
Y2-%gJV�eTcfSswJj p	��Y�jCehcmlfl�cmwJjtc|jte1eTbJV�evcfwdkdgieaj1rJY�RTYA`PYpcm§%YAu�V�e�ehbdYZjhVAX�Y5ehcmX�Y5Vsj1ehbdYZ`PSERTRhYAjCkJSEwJu?cmwdU
SEgiehkdgdeWj]VARhY�YpX�cmeheTYAuL­

��
�� � ��.�
 6 �95�0 698L.�
 � 8L� 5 ! +7698 � . � � � � � .��". 6 

�¨Y1kdRhSsehSsetz�kJY�`PSsX�kJSEwdYpw�eaj&V�e&ehbdY��*YpUsc¢jteTYpR&®ëRWV�wJjN��YpR*lfY6§%YpldgJjCcfwdU!V5jtz�wJ`�biRhSEwiSEgJj�eTcfX�cmwdU�jtgird¥
YplmYpX�Ypw�ep­3��Y_`PSsX�kdlmYpehYplmz1jCYpkJVARaV�eTY*ehcmX�cfwdU�VEjCkJYA`Peaj�S���V�`PSEX�kJSswdYpw�e¬��RhSsX SEkJYpRWV�eTcfSEw�V�l�VEjCk¡Y{`Peaj3q
RhY3ÁJYA`PeTcfwdU_ehbdY*g�jtgJVAlJ`PSEw�`PYpkdeTgJV�liu?c¢jCehcmwJ`PehcmSEwvr¡Y6et�&YpYpwvehbdY)�$#&��3 ����� �±SA�¹V¯`3cfRa`3gdcfe�VAwJu0ehbdY �����0�����
S��±V)`PcmRa`Pgdcmep­	®�biY�ehcmX�cfwdU:jCgdrd¥�YplfYpXZYpw?e±u?YpehY6RhX�cmwdYAj]eTbdY�X�SsX�Ypw�eaj1VAe5�*bdc¢`ab
ehbiY�cfwdkigdeajvV�wJu
SEgiehkdgdeWj]Ypy�c¢jCepq�V�wJu�c|j4gJjCYAu�ehS�ehRWV�wJjCcfeTcfSEw)rJYpeC�&YpYpw)VAw
©�ª1«.UERaVAkdb V�wJu)VAw¨��®*µ
X�S�u?Yplo­J®�bdY
SEkJYpRWV�eTcfSEw�jtgdri¥ÏYplmYpX�Ypw�e�kJYpRC��SERTX�j$eTbdY5Vs`PehgJVAl�`pV�l|`Pgdl|V�ehcmSEw	qdco­þY%­�ehbdY�rJYpbJVp§�cfSsR*S��&V�`PSEXZk¡SswdYpw�ep­
®�bdY�SEkJYpRWV�eTSER1c|j�ehRhY{V�ehY{u-Vsj]V >Trdl¢Vs`L@Zr¡SAy"A?qd�*cmehbdSsgde]RTYpU%VARau���SER*cfeWj�cfX�kilfYpX�Ypw�eaV�eTcfSsw	­

�Nw�SsRau?YpRÝehSvjtcmX�gdl|V�eTY�Ypw�ehcmRhY*jCzdjCehYpX"j�V�e&V��4Y6UEc¢jCehYpR ®ëRWV�wJjN��YpR=lfYp§%Yploqp��Y��JRWjte&`PSswJjteTRhgJ`Pe&��®*µ
jtcmX�gil¢V�eTcfSsw.`PSEXZk¡SswdYpw�eaj0��RhSsX eTbdY�eTcfX�cmwdU)VAwJu÷rJYpbJVp§�cfSERWV�l�jtgdri¥ÏYplmYpX�Ypw�eaj3­¬�¨Y�bJVp§%Y:`abdS%jCYpw
ehbic¢j_`PSEX�kJS jtcfeTcfSsw-rJYA`6V�gJjCY5cfe*kJYpRhXZcfeaj�g�j4eTS�kdRhY{jtYpRT§%Y1ehbdYvrJYpbJVp§?cmSERWV�lÝVEjtkJYA`3e1S��&`3SEX�kJSEwiYpw?eWjPq
�*bdcmlfY*Vsudu?cmwdU�ehbdY*wdY{`PYAjhjTV�RTz0ehcmX�cfwiU���SER&��®*µ�jtcmX�gdl|V�eTcfSEw¹­A®�bdc¢j�VAkdkdRTS%VE`abZu?c¦¤�YpRWjë��RhSsXHYpy?c|jteTcfwdU
jtzijteTYpX�jL��SER&u?Yp§%Y6lfSEkicfwdU1kJYpRTcfS�u?c|`*`PcfRW`PgdcmeajPqsjtg�`�bZVEj )&^=®*·�0=ª1�_^1µ Cþ� 
GDoq�Ufe (hg:Z2X Cþ�E��DoqE^_X�c¢`pVAl
C¦[s[ D
C �E�PD%SsR�lKn�oYW Cþ�E��DoqP�*bdc|`�b�gJjtY�@�wdSA�*lfYAu?UsY=S��iehbdY=cfw�ehY6RhwJVAlESEkJYpRWV�eTcfSEw�jëeTS]kJYpRC��SERhX jtz�w?eTbdYAjtc|jPq
V�lmlfS�`pVAehcmSEw)VAwJu�SEkdeTcfX�cm²AV�eTcfSsw	­

�NwdcfeTc¢V�lmcf²AVAehcmSEw¨V�w�u eTYpRhXZcfwJVAehcfSsw¨jtY2-%gdYpw�`PYAj�V�RTY�VAw
cfXZk¡SsRheWV�w�e¯k�V�Rhe5SA��V-kdRTSEeTSEeCz?kJY%q�kJV�RT¥
ehc|`Pgdl|V�Rhlmz)�*bdYpw
�&SER+@?cmwdU��*cmehb.`PSsX�kdlmYpy�´�µ¬©¶�¯`3cfRa`3gdcfeWjP­:J_w
eTbdY�SEeTbdYpRvbJV�wJu�q��*bdYpw
�&SER�@�cfwiU
�*cfeTb)V5rJYpbJVp§?cmSERWV�l�X�S�u?Yploq?ehbiYAjtYvehcfXZcfwdU!`PSEwJjCc¢u?Y6RaV�eTcfSswJj]YpcmehbdYpR_VARhYvcfUEwiSERhY{u-SER�V�RTY0Ypy�kdRTYAjhjCYAu
u?c�¤LY6RhYpw�ehlmz%­d��YvX�S�u?Ypl�ehbiY5bJV�RWu?�*VARhY5cfwicfehc|V�lmcf²AVAehcfSsw:jtY2-%gdYpwJ`3Y0gJjCcfwdU�eTbdY5ehcmX�cfwiU�jtgdrd¥�YplmYpX�Ypw�e
S�� ehbdYv`PSsX�kJSEwdYpw�ep­

��Y*g�jtY�V]ehbdRTYpYp¥�kJV�RTe=X�V*-%gdYpeTehY&VEj�ehbiY_jteaVARheTcfwdU�kJSEcmw?e���SERÝYAVE`ab�`PSEXZk¡SswdYpw�ep­s®�bdY_X�V*-%gdYpeTehY
cfw�`PlfgJu�YAj¬ehbiY]eTcfX�cmwdU1jCgdrd¥�YplfY6X�Ypw�epqAehbdY*Ssk¡Y6RaV�eTcfSsw�jtgdri¥ÏYplmYpX�Ypw�epqsV�w�u�cmw?eTYpRt�oVs`PY0>hUslfgdYGA�rJYpeC��YpYpw
ehbiY�cmwdkdgde%apSEgiehkdgde�VAwJu�eTbdY�SskJYpRaVAehcfSsw	q�Vsj0jCbdSA�*w
cfw.«�cfUEgiRhY��d­�®�bdY�kJVARhevl¢V�rJYplmYAu¨¿ �=»��A�?�A¿J�
jtkJYA`3c¦�JYAj0eTbdY�rJYpb�V{§�cfSsR5S��vV¨`PSsX�kJSEwdYpw�ep­=®�biY �����0����� % ��,4� ��, � SA��ehbiY)`PSsX�kJSEwdYpw�epq�cN­ Y%­¬eTbdY
´0©�ª�« ��#L�!
�� �+,�1Y##"�

�L#+'�'*��� �b'3q?c|j$kdRTYAjtYpw�ehY{u�ehS5eTbdY1Ypy�ehYpRTcfSsR$r�z�ehbdY1� � � ������jtgdri¥ÏYplmYpX�Ypw�ep­ ®�bdY
ehcmX�cfwiU�cmwJ`Plfg�u?YAj1V:� ��»�� �.SEw.VAlfl�cmwdkdgdeWjPq�V�w�u
V�w¨Ypy�kdlfc|`Pcfe�`PSEw�ehRTSEl=S��_eTbdY5cfw�jteaVAw?eWj¯�*bdY6w�eTbdY
SEgiehkdgde_�*cflml�»�	 ���P�%­i^]w ���¡�{»?� �C�d�%»�c¢j*gJjtYAu�ehS�bJV�w�u?lfY!V�w�z�u?c¦¤�YpRTYpwJ`PY{j�cfw-��SsRhX�VAe*rJYpeC��YpYpw�eTbdY
ehcmX�cfwiU�jtgdrd¥�YplmYpX�Ypw�e_V�wJu)ehbiY5SEkJYpRaVAehcmSEwYpLeTbdc¢j_cfw�ehYpRC�oVE`PY%q?��SsR�YpydVAX�kdlmY%q?bJVAwJu?lmYAj1ehbdYvrdg?¤�YpRhcmwdU
S��$V5jtehRTYAV�X S��=�&SERauij}��SsR_V�rdlmS�`L@�¥�SERhcmYpw�ehYAu�SskJYpRaVAehSER6­

N ñ�ê N ï



�����������	��

��������������������� �!
"� �$#%�&�(')�*�+� �-,/.�� �%�0,�1$� 
2#+34� 563�,������ � [ 


interface

outputs

operator
existcheck

timing

initialization information

inputs

���������
	��
���
	�� �������������������������
���
	 �������

«¬cmUEgdRTY���=J®�bdY5©%cmX�gdl|V�eTcfSEw R�S�u?Ypl

� � ��'�#Ý �-� 	 ��� �¨' � ���=�p�����J 0#��=��� '5�=�p��� # 	 �
#��)#Ý�� 0�
�¨Y�wdSA�HkdRTYAjtY6w?evV)u?YpeWV�cmlfYAu)`pVsjtY�jCehgJu�z�SA�_´0©�ª1«ðgJjtY{u�ehS:kdRhSsehSEeCz�kJY�V-X�SsehcmSEwd¥�YAjteTcfX�VAehcmSEw
jtgirJjtzijteTYpX)­	��Y��*cmlfl*VAkdkdlmz
eC��S ��� &{¥o®�bdSsX�jtSsw ��W!(�!#"$"&%¨X�SEeTcfSEwi¥ÏYAjCehcmX�V�eTcfSEw)kiRhS�`PYAjTjtSsRaj5ehS
V�lmlfSA� V�w�Y6wdl¢VARhUEY{u�jtY{V�Ra`ab��*cfwJu�S���­�®�bdY���W!(�!#"$"&%�kdRTS�`PYAjTjtSER�k¡Y6Rt��SERTX�j*V�w:Ypy�bJV�gJjCehcm§%Y�jtYAVARa`ab
��SER*eTbdY1rJYAjCe�kJS%jTjtcfrilfY�X�SA§%YpX�Ypw?e�§%YA`PeTSER6q¶eTRhz�cfwdU!V�lmlLkJS%jTjtcfrilfYvu?c¢jCkdl¢Vs`PYpX�Y6w?eWj¹��SsR_V0UEcf§%Y6w�rdlmS�`L@
S��_kicfy�Ypl¢j%pL��Y��*cflml�gJjtY�eC��S:kdRhS�`PY{jhjtSsRaj�ehS�Y6§EVAlfgJVAehY�eC��S)u�c¦¤�YpRhY6w?e�jCYAV�RW`�b¨�*cfw�u?SA�_jPq¬eTSEUsYpehbdY6R
�*cfeTb:V�`PSsX�kJSEwdY6w?e&ehSZjtYplmYA`Pe�eTbdY�rJYpeheTYpR*S��ÝehbdY�eC��S5RTYAjtgilfeaj3­

®�bdY�jtkJYA`3c¦��`pVAehcmSEwJj1VAwJu)ehcfXZcfwdU5cmw?��SERTX�V�eTcfSEw���SER1eTbdY ��W!(�!#"$"&%:V�RTY5eaVP@%Y6w���RhSEX ehbdY�uiV�eaVA¥
rJS%S�@ C �E��DN­�®�bdY�`PSsX�kJSEwdY6w?e_�*bdc¢`ab)jCYplfY{`Peaj*ehbdY5rJYpeTehYpR�S��&ehbdY5eC�&S�§%YA`PeTSERaj_u?S%YAj1wdSse1Ypy�c¢jCepq�jtS
��Y*�*cmlfl?��SslflmS�� V1ehSEki¥Nu?SA�*w�XZYpehbdS�u�SElfSsUEzvehSvu?Yp§%YplmSEk�V1kdRTSEehSseCz?kJY*��RhSEX�V]��SsRhX�VAlJjtkJYA`Pc���`pVAehcfSsw
cfw)´v©�ª1«�­	®�biY5wdYA`PYAjTjhVARhz¨jtz�wJ`abdRhSswdcf²{V�ehcmSEw)�*cmlfl�r¡YZjtkJYA`3c¦�JYAu�cfw¨´0©�ª1«&qLVAwJu eTbdYO,'#P� � #L�[��#�%
;�,�1 , ��3 #V#�< #&,������ �b'1�*cmlfl�r¡Y�§%YpRTc¦�JYAu�­L^HjCcfX�gdl¢VAehcfSsw)`PSsX�kJSEwdY6w?e1�*bic¢`ab)X�YpYpeWj�ehbdY�´0©�ª1«ðjCkJYp¥
`Pc���`pV�eTcfSsw��*cflml	ehbdY6w�rJY5u?Y6§%YplfSsk¡Y{u"cmw�´�·�ª1µ�­L^*��ehYpR_jCcfX�gdl¢VAehcfSsw�ehSZcfwJjCgdRhY!`PSERTRhYA`Pe*SskJYpRaVAehcfSsw	q
ehbiY0`3SEX�kJSEwiYpw?e&c¢j*jCz?w�ehbdY{jtcf²6YAu�gJjCcfwdU�ehbdY5©%z�wdSskJjtzij4eTS%SEl|jP­

� ��» ��W,(�!#"'"&%��C��������� � ��6�»�¿ ��¿.�=»?�A�?����¿��
®�bdY�Y2-%gJV�eTcfSEw¨gJjCYAu eTS�Yp§sV�lfg�V�ehYZV�UEcm§%Ypw
u�c¢jtkil¢VE`3YpX�Ypw�e*§%YA`PeTSER 8 = & >�9���SER!V�w)(+* ( RhYP��YpRTYpwJ`PY
rdlmS�`L@�c|j�UEcm§%Ypw�r�z 8 0�-%gJV�eTcfSEw��&9 C �PDN­

�'= �7� � @ ��=�� � A � H-E-,
 "�
.
/10 �
2  "�.
340 �

2
� ��
 @�5 *$6 =�� 3 	 A � / 	 H �87 �:9 6 =�� 3 � /

2
8 �[9

®�bdY ��W,(�!#"'"&%Z`PSsw?eWV�cfw�j���`s��jCzdjCehSslfc¢`_kdRhS�`PY{jhjtSsRaj3qd�*bdc¢`ab�V�RTY1gJjCYAu�ehS�jtcmX�gilfeaVAwdYpSsgJjtlmz0Yp§sV�lmgJV�eTY
ehbiY0�I`E��u?c¦¤�YpRTYpw�e_u?c¢jCkdl¢Vs`PYpX�Ypw�e�§%YA`3ehSERWjP­

ê�ê ã�q6ûPú3ù3ú



[4N ����� 3I��� ���$#�1 1

Block
Reference

j+8j-8
Block
Reference

Search Window

«¬cmUEgdRTYm`[=Jª]c|jtkdl|VE`PYpXZYpw?eÝS��=eTbdY�RhYP��YpRTYpwJ`PY�rdlfS�`�@

�Nw�SsRau?YpR=eTS @%Y6Ypk5SEgdR=YpyiV�XZkdlfY&jtcmX�kdlmY%q��&Y_u?S�wdSEe}`PSEw�jtc¢u�YpR�cfw�ehY6RhkJSEl|V�ehY{u0kdcfy�Ypl¢j3qEwdSsR�u�S¯�&Y
UEY6wdYpRaVAehY!jtz�w?eTbdYpehc|`1kdcfy�Ypl¢j$��SsR�V�jCYAV�RW`�b:�*cfwJu?SA�G�*bic¢`ab�Ypy�ehYpw�udj4SsgdeajCc¢u?YvehbdYvkdb�zdjCc¢`pVAl¬cmX�V�UsY p
cfw�jtehY{VEuLqd�&Y¯�*cmlfl�gJjtYV#�%4�[#m3�� �[������1�jCcfUEw�V�l¢j*ehS�lfcmX�cfeÝehbdYvjtY{V�Ra`ab�ehS�ehbdY�kdb�zijtc¢`6V�lLcmX�V�UsY%­

��
�� 2 . !�+���
 8L.�
�69��� 
 �7+�� 0 � � 8L.�� � �
�¨Y¯�&SEgdl|u�lfc @%Y]eTS5Ypwdl|V�RhUsY�ehbdY�jCYAV�RW`�b��*cmwJu?SA� cmw�ehbiY¯biSERhcm²pSEw�eaVAl	u?cmRhYA`3ehcfSsw	qd`3SERhRTYAjtkJSswJu?cfwiU5ehS
Ypwdl|V�RTUEcfwiU5ehbdY�jCYpe*S��ÝX�SsehcfSsw�§%Y{`PehSsRaj$eTS5rJY¯Y6§EVAlfgJVAehYAu�­d�Nw�§?c|u?YpS5jCY2-%gdYpwJ`PY{jPq%X�SA§%YpX�Y3w?eÝcfw�eTbdY
bdSsRhcf²6SEw�eaV�l�u?cfRTYA`PehcmSEwvc¢j	X�SERTY*`PSsX�X�SEw�eTbJV�w5X�SA§%YpXZYpw%eLcmw5ehbdY*§%YpRTehc|`pV�l�u?cmRhYA`3ehcfSsw 8 u?gdY*rJSEeTb5ehS
ehbiY]X�SA§%YpX�Ypw�e	S���Ssrd~CYA`Peaj=Vs`PRhS jhj$eTbdY�jh`PRTYpYpw	q%VAwJu�eTS�>TkJV�wiwdcfwdU A0S���eTbdY1`6V�X�YpRWVb9W­E�Ï�	�&Y1u�SEgdrdlmY
ehbiY�lmYpwdUEeTb)S��}ehbdYZjtYAVARa`ab)�*cfwJu�S���q	�&Y5�*cflflÝRhY2-%gdcfRTY0eC�*c¢`3Y�VEj1X�V�w�z)`6V�l¢`3gdl¢VAehcfSswJj]cmw�SsRau?YpR�ehS
kJYpRt��SsRhX�ehbdY�Ypy?b�V�gJjCehcf§%Y�jtY{V�Ra`ab	­J©%cfwJ`3Y]eTbdY ��W!(�!#"$"&%�c¢j$lmcfX�cmehYAu�ehS�V�bdSERTcf²pSsw?eWV�l	u�c¢jtkil¢VE`3YpX�Ypw�e
S�� ¥	N a�� 
0kicfy�Ypl¢j3q?��Y��*cflfl	RTY2-%gdcfRTY1V�jtYA`3SEwJu ��W!(�!#"$"&%�`PcmRa`Pgicfe=ehS�Yp§sV�lmgJV�eTY¯eTbdY�Ypwdl|V�RhUsYAu�jtYAVARa`ab
�*cfw�u?SA��­

®�bdY�kiRhcfw�`PcfkdlmY=S���SEgdRÝV�kikdRhS VE`ab�c|jëeTS]gJjCY*SEwdY�R�SEeTcfSEw%0=jCehcfX"V�ehcmSEw�kdRTS�`PYAjhjCSER�cmw0eTbdY$��SsRh�*VARau
u?cmRhYA`PeTcfSsw�VAwJu�ehbiY0SEeTbdYpR_cfw:ehbdY�rJVs`L@��*VARaudj1u�cfRhY{`PehcmSEw	qiV�wJu�eTS�eTbdYpw)`abdS%S jtY5ehbiY0rJYpeheTYpR_S��=eTbdY
eC��Sv§%YA`PehSsRaj3­¶�¨Y1eWVP@%Y�VEu?§sV�w�eaVAUEY�S��ÝehbiY4�oVs`Pe�eTbJV�e*eTbdY ��W!(�!#"$"&%5kdRTS�§�c¢u�YAj=VEj�SEgiehkdgde&wdSEe*Sswdlfz
ehbiY�X�SA§%YpX�Ypw%e�§%YA`PeTSERpq�rigde�VAl¢jCS
V)X�YAVsjtgdRTY-SA��cfeWj -%gJVAlfcfeCz%q�ehbdY % �<'%��� �L����� �?­&®�bdY)u�c¢jteTSERTehcfSsw
VEjTjtS�`Pc|V�eTYAu-�*cmehb�YAVE`ab�SA�=ehbdY�eC��Sv§%YA`PeTSERaj��*cmlfl�r¡Y�Yp§sVAlfgJVAehYAuLqiV�wJu�ehbdY�§%YA`3ehSER}VEjTjtS�`Pc|V�ehY{u-�*cfeTb
ehbiY¯lmYAjhjCYpR*S��ÝehbiY¯eC�&S�u?c¢jCehSERTehcmSEwJj*�*cflmlLrJY0RTYpeaVAcfwdYAu�­

®�bdc¢j5YpyiV�X�kilfY�VAlflfSA�_j5gJj5ehS.u?Y6X�SEwJjCehRWV�ehY�eTbdY�Ypl|V�rJSERWV�eTcfSEwðSA�vV)X�gdlmehcm¥N`PSsX�kJSEwdY6w?evjtgird¥
jtzijteTYpX��*cmehb�RhYpl|V�eTcf§%Yplmz�`PSEX�kilfYpy5eTcfX�cmwdU5`PSswJjteTRaVAcfw�eajP­J�Nw:VEuiu?cfeTcfSEw¹q¡eTbdYvjtYplmYA`PehcmSEw�SA�&V5X�SEeTcfSEw
§%YA`PeTSER1r�VEjtY{u�SEw
eTbdYZu?c¢jCehSERTehcmSEw 8 V�w�u�YAu?UsY�`PSsw?eTRhSsl¢jL9�RhYpkiRhYAjCYpw?eWj1V�w SEkJYpRaVAehcmSEw
SA�_X�S�u?YpRWV�ehY
`PSsX�kdlfY6y?cmetz��*bdc¢`ab5c¢j¬wiSEe*Vp§sV�cml¢VArdlfY_Vsj$Vv`PSEXZX�YpRa`ac¢VAl�`PcfRW`Pgdcmep­p�¨Y]�*cmlflJu?Y6§%YplfSsk5ehbdc|j�jtkJYA`Pc|V�lmcf²pYAu
`PSsX�kJSEwdYpw�e�cmw�´�·�ª1µ�q%gJjtcmwdU0eTS%SEl¢j���RhSsXHSEgdR&lfcfriRaV�RTz%q%VAwJu�ehbiYpw�jCz?w�ehbiYAjtcm²pY*cfe=gJjCcfwdU�©%z?wiSEkJjCzdj3­

��Y!V�kdkilfz�eC�&S�R�SsehcfSsw�0=jteTcfX�VAehcmSEw�kiRhS�`PYAjTjtSsRajPq�ehbdYvSEwdY0��SsR]Yp§sVAlfgJVAehcfwiU�ehbdYv§%YA`PeTSERaj*�*cfeTb
V-wiYpU%VAehcf§%YZu?c|jtkdl|VE`PYpXZYpw?e 8 > & * �v[p��­6­p­-��[�,�9Wq¬VAwJu�eTbdY�SEeTbdYpR1��SERvYp§sV�lmgJV�eTcfwdU:§%YA`PehSsRaj1�*cfeTb
V�kJS%jCcfeTcf§%Yvu?c¢jCkdl¢Vs`PYpX�Y6w?e 8 > & * ��­p­p­6[4`;,�9W­	®�bdYvet�&S�RhY{jtgdlmehcfwiU�u?c|jteTSERheTcfSswJj4�*cmlfl�rJY5`PSsX�kJV�RTYAuLq
V�w�u�eTbdY]§%Y{`PehSsR=VEjTjtS�`Pc|V�ehY{u��*cfeTb5ehbdY_lfYAjTjtSsR$SA�	eTbdY]eC�&S�u?c¢jCehSsRhehcmSEwJj=�*cflml?rJY�jtYplmYA`PehY{uL­E®�biY]rdlmS�`L@
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«¬cfUsgdRhYv�&=10$jCehcmX�V�eTcfSEw"jtgdrJjCzdjCehYpX �*cfehb�eC��S�R
­ 0*­dkdRhS�`PY{jhjtSsRaj

jtcm²pY��*cmlfl*rJY¨[p��y�[p��q ��SsR�VAw÷cmX�V�UsY�`PS�u?YAu
cmw ��SsRhX�VAe )#)&�C�4¥o�E��[���= �[=Ö� C `PD�p���Y��*cmlfl*gJjCY-Sswdlfz
lfgiX�cfwJVAwJ`PY_cfw?��SsRhX�VAehcmSEw���SsR]eTbdY�X�SEeTcfSEwZYAjteTcfX�VAehcfSsw	­

®�bdY�jCYAV�RW`�b�jCkJVE`3Y]��SER&ehbdY1kiRhS�`PYAjTjtSsR*�*bdc¢`ab�Y6§EVAlfgJVAehYAj=ehbdY�wdYpU%VAehcm§%Y1u?c|jtkdl|VE`PY6X�Ypw�e¬§%YA`3ehSERWjPq
�*cflml¬rJY�Vsu?§sV�wJ`PY{u r�zkN�`3SElfgiX�wJj*�*cfehb)RTYAjtkJYA`3e1ehS�eTbdY5RhY3��YpRhYpw�`PY0rdlmS�`L@�­�µLc @%Yp�*c|jtY%qdeTbdY�jtYAVARa`ab
�*cfw�u?SA� ��SER�eTbdY)kJS%jtcmehcm§%Y)kdRhS�`PY{jhjtSsR��*cflfl�r¡Y¨RhY6eaV�RWu?YAu÷r�ziN.`PSslfgdX�w�j��*cmehb³RhYAjCk¡Y{`Pe�ehS.eTbdY
RhY3��YpRhYpw�`PY1rdlmS�`L@�­d��YvkdRhY{jtYpw�e*ehbdYv§?cmYp�³S��=eTbdY0R�SsehcfSsw�0=jteTcfX�VAehcmSEw�kdRhS�`3YAjhjCSER1cmw-eTbdYV�2#h� ,��	���G#
u?cmRhYA`PeTcfSsw�cfw 8 «�cfUEgiRhYm`b9W­

��Yv`pVAw�RTYpkdRhY{jtYpw�e�eTbdc¢j*jCgdrJjtzijteTYpX�gJjCcfwdUZV�w¨©�ª1«
UERWV�kdb¹qLVsj]jCbdSA�*w�cfw 8 «¬cmUEgdRTY0� 9a­

��
(� � � �7078���0F+7698���. �	� 69�����������	�	�	
*8L. � �����
®�bdY	��W!(�!#"$"&%1kJYpRC��SERhX"jLYpy?b�V�gJjCehcf§%Y6¥NjCYAV�RW`�b1XZSEehcmSEw1Y{jtehcmX�V�eTcfSsw	qPcmw¯eTbdc¢j	`6VEjtY&cfwvV_`PSEw?��UEgdRWV�ehcmSEw
��SER6R)Q�0M_v­ J_wdlmz0eTbdY]lmgdX�cmwJV�wJ`3Y�cfw���SERhX"V�ehcmSEw5�*cmlfl�r¡Y_gJjCYAu?p%cfe�c|j�cfw�rdlfS�`�@dj�S��&[p�1r�z�[p�1kdcmy?Ypl|jPq
cN­ Y%­d�I`E�5kdcfy�Ypl|j 8 SsR1�I`E��`Pzi`PlfYAj=S��ÝehbdYv`PlmS�`L@29=kJYpR*X�Vs`PRhSs¥ÏrdlmS�`L@�­

®�bdY&jtkJYA`Pc���`pVAehcfSswJjLS��iehbiY ��W,(�!#"'"&%FCþ�s�PD%RTY2-¶gicfRhY V�w�cfwdcmehc|V�lfcm²AV�eTcfSsw]kdb�VEjtY&S��¹[P�s�1`Pzi`PlmYAj¡SA�deTbdY
kdcmy?Ypl�`PlmS�`L@ 8 Y2-%gdcf§sV�lmYpw�e$eTS5�5`PSslfgdXZwJj�S��Ýkdcfy�Ypl¢j�9aqErJYP��SsRhY�ehbiY]�JRajCe�kdcmy?Y6l¡SA��eTbdY�jCYAV�RW`�b��*cmwJu?SA�
V�RTRhcm§%YAjP­i®�bdYpw	q9
v`PSslfgdXZwJj$SA��eTbdYvjtYAVARa`ab-�*cmwJu?SA�GX�gJjte&VARhRhcm§%Y1rJYP��SERTY0eTbdY1�JRajCe_`PSElmgdX�w�SA��eTbdY
RhY3��YpRhYpw�`PY�rdlfS�`�@L­¹®�bdY5ehSseaV�lÝcfwdcmehc¢VAlfcm²AV�eTcfSEw:ehcmX�Y�c¢j]eTbdYpRhY3��SERhY!��`s�-`3zd`PlmYAjP­�®�bdY�`abdRhSswdSEUsRaVAX�X�Y
cfw:ehbdY�uiV�eaVsjtbdY6Ype�jtkJYA`3c¦�JYAj_V�l|V�ehY6wJ`Pz�S��}�E�s��`Pzd`3lfYAj�rJYpeC��Y6Ypw�eTbdY5VARhRhcm§sV�l�SA��eTbdY¯��Rajte�kdcfy�Ypl	S��
ehbiY¯RTYP��YpRTYpwJ`PY1rilfS�`�@LqiV�wJu�ehbdY�SEgiehkdgde_S��ÝehbiY¯XZSEehcmSEw�§%Y{`PehSsRp­
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®�bdY1Ssgdehkigde�SA��ehbdY ��W!(�!#"$"&%�V�kdkJYAVARaj*Vsj�V0jCY2-%gdYpwJ`PY_S���§sVAlfgdYAj�Ssw�V¯SswdYp¥�r?z�ehYp¥��*c¢u�Y]rdg�j�wdSEeTYAu
(hX���­J®�bdY % �<'%��� �L����� ��c|j*V�§sV�lmgdY��*bdc¢`ab�RTY2-¶gicfRhY{j][p��rdcfeWjPqJV�w�u)jtS�cfe_c¢j*kdRhYAjCYpw�ehYAu�cfw�eC��SZjteTYpkJj3q
X�S jte�jCcfUEwic¦��`pVAw?e�r�z?eTY 8 �.�p�)9���SElmlfSA��Y{u r�z�lmYAVEjCe0jCcfUswdc¦��`6V�w�e¯r�z�ehY 8 6��p�)9a­	®�biY�ehbdRTYpY5r�z?eTYAj]S��
SEgiehkdgde 8 §%YA`PeTSERpqÝu?c¢jCehSsRhehcmSEw	­ �.�p�$q�u?c|jteTSERheTcfSsw	­ 6��p�)9�V�kik¡Y{V�RZu?gdRhcmwdU¨`Pzi`PlfY{j�[EqÝ�?q=VAwJu��)SA�1eTbdY
SEgiehkdgde!jtY2-%gdYpw�`PY p	u?giRhcfwiU�ehbiY�jtYA`3SEwJu�Ssgdehkigde5`Pzi`PlmY%qLwdS:cfw?��SsRhX�VAehcfSsw�c|j1kdRhYAjCYpw�e¯Ssw (hX���­¬®	S
jtcmX�kdlmc¦��z)ehbiY�`3SEw�ehRhSslNq���Y:VEjTjtgdX�Y:V¨u?gdX�X�z�§sVAlfgdY:u?gdRTcfwdU¨ehbiY�jCYA`PSswJu.`Pzd`3lfY%q	�*bdc|`�b.c¢j0wiSEe
gJjCYAuL­�®�bdc¢j1VAlflmS��_j*gJj]eTS�Ypy�kdRhY{jhj*ehbdY!jtz�wJ`�biRhSEwicf²AVAehcfSsw�Ssw�(hX���Vsj1V�jCY2-¶giYpwJ`PY�S��=��SsgdR1Yp§%Ypw�eaj3q
�*cfeTbdSEgie]cmw?eTYpRh§%YpwicfwdUV>hbiSElfY{j�A?­J®�biY0´0©�ª�« Y6y?kdRTYAjhjCcfSswJj$��SER*eTbdY���W!(�!#"$" %"V�RTY¯eTb?g�j =
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®�bdY5X�SsehcmSEw�§%Y{`PehSsR�jtYplmYA`PeTSER_c¢j]eTS�SEgdR @�wdSA�*lfYAu�UEY�V�`PSsX�kJSEwdY6w?e_�*bdc¢`ab)c¢j_wdSEe�`3SEX�X�Y6Ra`Pc|V�l�lfz
Vp§sV�cfl|V�rdlmY%­p�¨Y*�*cflfl%eTbdYpRTYP��SERTY*jtkJYA`3c¦��z�cfeWjëSsk¡Y6RaV�eTcfSsw�V�wJu0cmeaj�jCz?wJ`abdRTSEwdcm²AV�eTcfSEw¹qAV�wJu5ehbdY6w5u?Yp§%Y6lfSEk
ehbiY�`PSEXZk¡SswdYpw�e�gJjCcfwdUv´�·1ª1µ�­���Y�RhYA`pVAlfl�ehbJVAe*ehbdc|j�`PSsX�kJSEwdYpw�e&jtbdSsgdl¢u�jCYplfYA`3e$eTbdYV>hrJYpeTehYpR A¯S��
eC��SvX�SEeTcfSEw5§%Y{`PehSsRajPq%rJVsjtYAu�SEw�Vv`PRhcmehYpRTcfgdX S���X�cmwdcfX5gdX u?c|jteTSERheTcfSsw	q�V�wJu�eaVG@?cmwdU�cfw�ehS!VE`p`PSsgdw�e
ehbiY�bdSERTcf²pSsw?eWV�l=YAu?UsY�`PSsw?eTRhSEl|jP­��NevjtbdSsgdl¢u�eTbdYpw
kiRhSA§?c|u?Y�ehbdY�jCYplfY{`PehYAu�XZSEehcmSEw¨§%YA`PeTSERpq¹VEudu?cmwdU
ehbiY0VAkdkdRTSEkdRTc¢V�eTYvu?c¢jCkdl¢Vs`PYpX�Ypw�e 8 k¡S jtcmehcf§%Y�SER_wdYpU%VAehcm§%Y�9=u?Y6k¡Y6wJu?cfwiU5SEw�ehbdY�RTYpl¢VAehcf§%Y_kJS%jCcfehcmSEw�S��
ehbiY0jCYAV�RW`�b��*cmwJu?SA� SA�=ehbiYKR�SsehcmSEw 0=jtehcmX�V�eTcfSsw-kiRhS�`PYAjTjtSsRp­J®�bdYvRhY2-%gdcfRTYpX�Ypw%eWj=V�RhY =
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[E­*eTbdY&`PSEX�kJSswdYpw�e	X�gJjCe	Vs`p`PYpkde	Ssw5cfwdkigde	rJSEehb5eTbdY=X�SA§%YpX�Ypw?ei§%YA`PehSsRaj	VAwJu0ehbdY6cfRLRTYAjtkJYA`3ehcf§%Y
u?c|jteTSERheTcfSswJj p

�?­*eTbdY_u?c¢jCehSsRhehcmSEw5§sV�lmgdYAj¬eTS�r¡Y_`3SEX�kJVARhYAu��*cflmldVARhRhcm§%Y�cmw5et�&S�`Pzi`PlfY{j 8 ���6�Z��SslflmS��&YAu¯r�z 6Ï�6� 9 p
�?­*YAu�UEYv`PSEw�ehRTSEl�jCbdSEgdl|u-rJYvjtgdkik¡SsRheTYAu-cmw�V5�*Vpz�eTbJV�e*c|j]`3SEX�kJVAehcmrdlfY_�*cfeTb-eTbdY���W!(�!#"$"&%L­
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ehbdY¨X�SA§%YpX�Ypw�e5§%YA`PehSsRaj�RTY2-%gdcfRTYAj�ehb�V�e�ehbdY u?c|jtkdl|VE`PYpXZYpw?eWj0rJY.jteTSERhY{u,�*bdcmlfY)eTbdY
u?c|jtehSsRheTcfSEw�j�V�RTY�`PSsX�kJV�RTYAuL­��Nw�Vsudu?cmehcfSsw	q?eTbdY1bdSsRhcm²pSEw�eaVAlL`3SEX�kJSEwiYpw?e=SA��eTbdY]XZS�§%Y6X�YPw�e�§%YA`PehSsRpq
�*bdc|`�b¨VAkdkJYAV�RWj¯SEw¨rdcmeaj�(hX����������	�Cq¡X�gJjCe]rJYZVEu�~CgJjCehYAu)ehS:`PSsRhRTYAjtkJSEw�u�ehS�ehbiY�u?c¢jCkdl¢Vs`PYpX�Ypw�e*S��
ehbiY_jtYAVARa`ab��*cmwJu?SA� =E¥�N���SsR=ehbdY_wdYpU V�ehcm§%Y_u?c¢jCkdl¢Vs`PYpX�Y6w?e6qpV�w�u �HN]��SER=ehbiY]kJS%jCcfeTcf§%Y*u�c¢jtkil¢VE`3YpX�Ypw�e
8 eTbdc¢j*VAl¢jCS�cmwJ`PRhY{VEjtY{j�ehbdY�w�gdX�rJYpR=SA�=rdcfeWj�cfw�ehbiY¯XZS�§%Y6X�Ypw�e�§%YA`3ehSER&r?zZSEwdY%q?��RTSEX N5ehS�� 9

®�bdY5Vs`Pehg�V�lÝ`PSEX�k�V�Rhc|jtSsw�S��$u?c¢jCehSERTehcmSEwJj]S�`6`PgdRaj_u?gdRTcfwdUZet�&S�`Pzi`PlfYAj3q1�.�p� ��SElmlfSA��Y{u"r�z 6��p�=­
®�bdY_kdRhcmSERTcfeCz0c|jPq%cfw�u?Y{jh`PYpw�u?cfwdU�SsRau?YpR6q%UEcf§%Y6w5ehS�ehbdY_YAu?UsY1`3SEw�ehRhSsl¢j3q¶eTbdY ���6�-S��¹ehbdY�u?c|jtehSsRheTcfSEw¹q
V�w�u �JwJVAlflmz�eTS�eTbdY 6Ï�p�=­�®�biY-´v©�ª1«GX�S�u?Ypl&RhY2-%gdcmRhYAj�ehbJVAe5ehbdY�l¢VAehYpw�`Pz
S��±V)`PSsX�kJSEwdYpw�e5rJY
`PSswJjteWV�w�ep­J®�bdYpRTYP��SERTY%qdehbiY1RhYAjCgdlfe*SA�=ehbiY0`3SEX�kJVARhc|jtSEwZ�*cflfl�wdSEe_rJYvV{§sVAcfl¢VArdlfY�gdw�ehcml	Vp��ehYpR*eTbdY 6Ï�p�
S�� ehbdYvu?c|jtehSsRheTcfSEw�bJVsj4rJYpY6w-Y6§EVAlfgJVAehYAu�qdYp§%Ypw�c���cme�c¢j�cmRhRTYplfYp§sVAw?e6­

®�bdY1lmYP��e&V�wJu�RhcmUEb�e�YAu�UEY�`PSsw?eTRhSsl¢jMZ	
��0VAwJu�Z	
 !Z`pVAw�wdS0lmSEwdUsYpR�rJYvV�kdkilfcfY{u�u?cmRhYA`3ehlfz5eTS0eTbdY
��W!(�!#"$"&%, ÖjPq%rJYA`pVAgJjtY�ehbdYpzZVEjTjtgdXZY]eTbJV�e*eTbdY�jtY{V�Ra`ab��*cmwJu?SA�ðc¢j&`PYpw�ehYpRTYAu�VARhSsgdwJu�ehbdY�RhYP��YpRTYpwJ`PY
rdlmS�`L@ 8 ��Y�RhY{`pV�lml�ehbJVAe�ehbdYZjtYAVARa`ab��*cmwJu?SA� b�VEj1rJYpYpw u?c¢jCkdl¢Vs`PYAuLqLY6cfehbiYpR1ehS:ehbdY5lmYP��e1SsR0ehS�eTbdY
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