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ûS~ú� �Fh7QSQSadc¸TVUWhiQ2��arT�³ÂadarQ�_b^Vk7QZR�TVarcfeá��h4k7^ p k7Q p �3�'�E��c§k7^ p ~g~ª~g~�~ ùM 
ûS~¬ù ��TV^YXZcrTVXZ^Ya�h7[qcdhij�jlkwQ p ³Fhi^ p ~ª~g~ª~g~g~ª~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ ù7ù
ûS~ û � pZp ^YarRYRYUWQS{�h7[��0�M�
R)~g~g~g~g~g~ª~g~ª~g~g~ª~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ ùwû
ûS~�� ¾q�oh¶³LcfeSk7^�T�h7[bTVeSag�0�M�On7ar^YQSar� ~g~ª~g~g~ª~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ ûiù
ûS~¬ÿ �B^Y{iXZj®arQ�T'TYadj��S�ÖkmTVa0h7[qeShiRHT�TYhMh7�E~ª~g~g~ª~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ ûiÿ
ûS~� �3kwTfkm��½�h¶³»UWQ)a¸· TVarQ p a p Tfk7R�nAj®h p ar�°~g~g~ª~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ û#�
ûS~(� ¹¤·MadcrXZTVUWhiQÑhi^ p ar^`UoQa¸· TVarQ p a p TfkwRYnAj�h p ad� ~�~ª~g~ª~g~g~ª~g~ª~g~�~ û#�
�M~u  �Fh p a�RYarÄ�XSadQScraª[]hi^JTYadRHTBh7Q2�S^�adR�adQScraªh7[qcdh7j®j®k7Q p RJ[]^�hij eZhiR�Tþ~�~*�mû

UoUWU



: ; ê�è æ=< F G=HJI�éEê

ûS~u  �Fh7j®j®k7Q p R'XZRYa p UoQ�0�M����eShiRHT3crhij®j±XSQSUocdkwTVUWhiQA~g~ª~g~g~ª~g~ª~g~�~ ù7ù
ûS~ú� ^�adÄ�XSarR�TBR�TfkmTVXSRr| p kwTfk+[]^Yh7jÒeShiRHT�TYh��0�Z� ~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ ù#�
ûS~¬ù ^�adÄ�XSarR�TBR�TfkmTVXSRr| p kwTfk+[]^Yh7j �0�Z��TYhµeShiR�T ~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ ù#�
ûS~ û UWQSUWTYUÖk7�WUoyra p h¼³`QZ�oh4k p | p kwTfk+[]^Yh7j eShiRHT`TVh��0�Z�Æ~ª~g~ª~g~g~ª~g~ª~g~�~ ù7ÿ
ûS~�� UWQSUWTYUÖk7�WUoyra p h¼³`QZ�oh4k p | p kwTfk+[]^Yh7jÒ�0�Z�OTYhµeShiR�T+~ª~g~ª~g~g~ª~g~ª~g~�~ ù7ÿ
ûS~¬ÿ p h¼³`QZ�oh4k p ��kwcfn7arTd| p kwTfk+[]^Yh7jÒeShiRHT'TVh®�0�Z� ~�~ª~g~ª~g~g~ª~g~ª~g~�~ ù#
ûS~� p h¼³`QZ�oh4k p ��kwcfn7arTd| p kwTfk+[]^Yh7j �0�Z��TYhµeShiR�TË~�~ª~g~ª~g~g~ª~g~ª~g~�~ ù#
ûS~(� RHTfk7^HT'Tfk7R�n�| p kmTfk+[]^Yhij eShiRHT�TYh��0�Z� ~g~g~ª~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ ù��
ûS~(	 RHTfk7^HT'Tfk7R�n�| p kmTfk+[]^Yhij �0�Z�OTYh�eZhiR�T)~g~g~ª~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ ù��
ûS~u ¶�ORHTVhi�Ñhi^'n�Uo�W�´TVk7RYn�| p kwTVk�[]^�hijÒeSh7R�T`TVh��0�Z� ~�~ª~g~ª~g~g~ª~g~ª~g~�~ ù�	
ûS~u i ÀRHTVhi�Ñhi^'n�Uo�W�´TVk7RYn�| p kwTVk�[]^�hij �0�M��TVhµeShiRHT ~�~ª~g~ª~g~g~ª~g~ª~g~�~ ù�	
ûS~u ¼��R�adQ p �SX'&´ad^'TVhµeSh7R�T§| p kmTfk+[]^Yhij eShiRHT�TYh��0�Z�ý~ª~g~ª~g~g~ª~g~ª~g~�~ ûi�
ûS~u ¶ùOR�adQ p �SX'&´ad^'TVhµeSh7R�T§| p kmTfk+[]^Yhij �0�Z�OTYh�eZhiR�T±~ª~g~ª~g~g~ª~g~ª~g~�~ ûi�
ûS~u §ûER�arT�j�h p aw| p kwTVk�[]^�hij eZhiR�T`TVh��0�M� ~g~g~ª~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ ûZ 
ûS~u K��R�arT�j�h p aw| p kwTVk�[]^�hijÒ�:�Z�OTVhµeShiRHT ~g~g~ª~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ ûZ 
ûS~u ¶ÿOar^Y^�hi^'��k7cfnwarT§| p kwTVkµ[]^�hijÒ�:�Z��TVh�eShiRHT ~ª~g~�~ª~g~ª~g~g~ª~g~ª~g~�~ û4�
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�3R�RYh cdUoa¸T�²µUoQScr^Yadk7RYUWQS{i�W²+^Yad�WUoarR�h7Q�TYadcfeSQSh7�ohi{7²µUWQ®a¸tiar^�² p k§²l�WUW[]aw�iUWT���adcdh7j®arRÂj�hi^Ya
k7Q p j®h7^Ya+UWj®��hi^�TVk7Q4T3TYhÑ�Z^Yh¶t U p a�^�ad�oUok7�S�Wa±R�² RHTVadj�R0³`UWTYe;eSUo{ie%k§twk7UW�Ök7�SUW�oUuT�²i��a§k7R�a
h7[+j®k7UoQ4TYadQ�k7QZcda°k7Q p TVeSa°�´h7RYRYUW�SUo�WUWT�²þ[]hi^^YarcdhiQZ¯S{iXS^VkmTVUoh7Q�kwQ pVU ^Ya¸�XW p UoRHTV^YUW�SXM�
TVUoh7QÕh7[`TVeSa)kw�S�S�oUWc§kwTYUohiQ,RYh7[ðT�³Fk7^�a7~Ë_'eZUoR+TVeZadRYUWR+³`Uo�W��TYeSad^�ar[]hi^�aA�S^Yh¶t U p a)j®adk7QSRd�
��k7RYa p hiQ�k0j+XS�uTVU��BUo{iUuTfk7�Z�MUo{7Q�k7����^Yh cdarRYR�hi^ U �0�Z�YW�R�² R�TYadjÑ�4TVhg�S^Yh¶t U p a`kw�o�Sh7[�TVeZa
k7�´h¶t7a+³`UWTVe%k pSp UWTYUohiQSk7��[]a§kwTYXS^YarR0�oUonwa+UoQ ��R�² RHTVadj�TVarR�T�h7[
TfkwRYn�Rd��UWQScdhi^��´h7^VkwTYUohiQ2h7[
[Ák7XS�WTH��TYhi�oar^Vk7QScraJ�S^�UoQScrUo�S�WadR�k7Q p k p j®UWQSUoRHTV^VkmTVUWt7aFTVh hi�WR¤TVh�cdh7Q�TY^Yhi�STYeSa U arj+�´a pSp a p W
j+XS�WTYUu���0�Z�ÀR�² RHTVadj kwTJ^�XSQM��TVUoj�a���²®j�a§k7QSRÂh7[bk±crhiQSQSarcrTVa p eShiR�TJcdhij��SXZTYad^d~¤_'eSa
jlk7UWQ�k p twk7Q4Tfk7{iagh7[¤e�k§tMUWQS{®TYeSaªk7�SUo�WUWT�²®TVhl^�adcrhiQZ¯�{iXZ^YaªTVk7RYn�R3kwT3^�XSQM��TVUoj�a0UoR`TVeZa
[Ák7crTÂTVe�kwTFeSUo{7eM��k§twk7Uo�ok7�S�WaJR�² R�TYadj�RJc§kwQ)^Yadj®k7UWQ®XS�Ak7Q p ^YXZQSQSUoQZ{ª³`eSUW�oaBk7QAXS� p kwTYa
h7[¤�Sk7^�TYR�hw[qTYeSadUW^'RYh7[ðT�³Fk7^YagUoR'crhiQ p XZcrTVa p ~

_'eSaªk7UWj h7[bTVeSUWR'TVeSarRYUoR'³`UW�o��TYeSad^�ar[]hi^�aª��a0TVh�Uoj��S�oarj®arQ�TJRYXScfe�k�j�adcfe�kwQSUoR�j2~
�M�´arcdUok7��cdhiQSR�U p ar^VkwTYUohiQ�UoR
{iUutiarQ®TVhg�oh¶³J��h¼t7ad^�eSa§k p k7Q p R�² R�TYadj9R�Tfkw�SUo�WUWT�²i~b_'eSUWRÂUWjµ�
�S�oarj®arQ�TVkwTVUWhiQá³`Uo�W�qR�eSh¶³ÚTYeSaµ�S^YUWQScdUW�S�oarR:h7[
³Fh7^Ynáh7[�R�XScfeÀkARH²MRHTVarj k7Q p ³`Uo�W�¤��a
cdhij���kwTYUo�S�Wa�TYh)k7�W^Ya§k p ²³Fhi^�n�UoQS{AR�h7[ðT�³Fk7^Yaw~:�Ú^Yk7�SU p �S^Yh7TYh7T�² �SUoQZ{lR�² RHTVadj c§k7�W�oa p
��¹
����º9a¿·ZUWR�TYR�kwT3TYeSa+P�QSRHTVUWTYXZTVaª[]hi^3_badcfeSQZUoc§kw��P�QZ[]hi^�jlkwTYUocrR3kwT0x�^Yk7y�s�QSUWt7ad^YR�UWT�²
h7[�_qarcfeSQShi�Whi{7²7�J³`eSUocfe�crhiQSRYUWR�TYRlh7[gk°eShiR�T)�0�ÒkwQ p j+XS�uTVU����0�Z� �´h4kw^ p Rr~L_'eSUWR
R�² R�TYadj[Zµe�k7R��´aradQ�XSRYa p []hi^+twk7^YUWhiXSR�TfkwRYn�R®�WUonwaÑR�Uoj+XZ�ÖkwTYUohiQÕh7[�TVeZa2e�XSj®k7Qþ�´a¿�
^YUo�ZeSad^Yk7��k7X p UuTVhi^H²+RH²MRHTVarj p art7ad�oh7�´a p �4²�^Vkw�SU p RYhw[ðT�³Jk7^�aB�Z^Yh7TYh7T�² �SUoQS{�XSR�UoQS{ª�ik§twk
cd�ÖkwRYRYarR]\ �`XS���Z _^�hi^0RYUWj+XS�ÖkmTVa p kwQSQSa§kw�oUoQZ{`\ú�Mcfe)	#��^�~�P�T�³`UW�o�¤��a�^YarXSRYa p []hi^0a¸twk7�oXM�
kwTVUWQS{)k7Q p Uoj��S�oarj®arQ�TYUoQS{�j�arTVeZh p R3k7Q p �S^�h7TVh cdh7�oR`TVh)k7�W�oh¶³»[]hi^B^YarcdhiQZ¯S{iXS^VkmTVUoh7Q
h7['Tfk7R�n�RµkwT±^�XSQM��TVUoj�a�XSQ p ar^+RY��adcrUÖk7��cdhiQZRYU p ad^VkmTVUoh7QÀh7['�Wh¼³#h¶t7ad^YeZa§k p k7Q p [Ák7XS�WT
TVhi�Wad^VkwQScdaw~�_'eSUoR�UoR:TYhÑk7cdcrhij®�Z�oUoR�e%kÑ�Z^Yh4k p R��´arcrTV^�XSj h7[Âa¸·MadcrXZTfkw�S�oa�TfkwRYn�R±kwQ p
k7�o{ih7^YUWTYeSj�RFhiQÑR�² R�TYadj�R�³`UuTVeRYj®k7�W�´[]h h7TV�S^�UoQ4TVRr~
acbedfdhgjilknmpo�qlo�r�stmpo�unvxwXo
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�B�S�S�oUWc§kwTYUohiQZR±��k7R�a p hiQþ��¹
����º k7^Ya p kmTfkm��½�h¶³ p ^�UWt7adQ�~D_'eSaÑ�0�Z��R�UoQÕTVeZa
j+XS�WTYUu���0�Z��RH²MRHTVarjÆ³Âhi^Ynªk7RbQSh p adRq^YadcradUutMUWQS{:kwQ p RYarQ p UWQS{ p kmTfk�TYh:h7TYeSad^q�0�Z��R�UWQ
TVeSa'RH²MRHTVarj UoQ�k:��adar^H��TYhw����adar^�QSarT�³Âhi^�n�~�_'eSkwT�j�a§k7QSRr�iTVe�kmT�cdhiQZQSadc¸TVUoh7QSR��´a¸T�³FaradQ
�0�Z��RBh7QS�W²lUoQZ½�XZadQScragTYeSa0T�³Fh®�0�Z��R�cdhiQSQZadcrTYa p tMUok+TVe�kwT`R��´arcdUu¯�c��Se4²MR�Uocdk7�Î�oUoQZn�~

P�QÑTVeSaªartiar^3a¸tihi�utMUWQS{Akw^Ya§k�h7[�[Ák7RHT3crhij��SXZTVUWQS{®k7Q p �Sk7^Vk7�W�oar���S^Yh cdarRYRYUWQS{Ak�RYa¿�
cdXS^�alk7Q p h¶tiar^YeSadk p ��j®UWQSUoj�UoyrUoQS{l³Fk§²;TVhUoQZcdhi^��´hi^YkwTVa+TVk7RYn;^�adcrhiQZ¯�{iXZ^VkwTYUohiQ%UoQ4TYh
adj+��a pSp a p �0�Z�ÆR�² R�TYadj�R��Z^Yh¶t U p arR+RYj®k7�o�Wad^�TVXS^�QDk7^Yh7XSQ p TVUWj®arR+k7Q p káÄ XZUocfn7ar^
TVUoj�a0TVh®kµ³Âhi^�n UWQS{l�Z^Yh p XScrTd~J_'eSUWR�eZhi� p R���adc§kwXSRYagTVeSar^YagUoR`QShlj�hi^�agQZada p TVh�^Ya¿�
�´h h7Tqk�RH² R�TVarjýhiQScdaÂk`QSar³Õt7ad^YR�UohiQªh7[SR�h7[ðT�³Fk7^Ya�e�k7Rb�´aradQg³`^YUWT�TVarQ�~q�þRYj®k7�W�in7ar^YQSar�
hiQ2TYeSa±�:�Z�E³`Uo�o����agQSada p a p TYeSad^�ar[]hi^�aªTYhlk7crcdhij��S�WUoRYe)TYeSaªTVk7RYn)h7[ p h¶³`QS�oh4k p UoQS{
TVeSa�cdh p a0[]^Yh7j TVeZageZhiR�TBk7Q p RYXZ�´ar^�t UoR�UoQS{�TVeZaga¿·MadcdXMTVUoh7Q2h7[qUWTd~

_'eSUWR�n7ar^YQSar��QSh7T�h7QS�W²ªe�k7R¤TYh0R�TVk7^�T�TYeSa'^Yar�oa¸t7kwQ�T�cdh p a'�4²E��XSj��SUoQZ{3TVh:UuTVR�arQ4TV^�²
�´hiUWQ4TÂ�ZXZTJkw�oRYhge�k7R
TVhgTfk7nwaBcdk7^Ya�h7[�^�a§k7����TYUoj�aJcdhiQZR�TV^Yk7UoQ4TYRFk7Q p j+XSRHTÂ[]h7^�UWQSR�TVk7QScra
TVeSar^Yar[]h7^Ya��´a�k7�S�WaJTVhgn�Uo�o�MTfk7R�n R�a¸·Mcrada p UoQS{gTVeSarUo^�UoQZUWTVUok7� a¸·MadcrXZTVUWhiQ®TYUoj�a7~bP�T�³ÂhiXS� p
k7�oR�h2��a®hw[JXSR�a�TYh2UWj®�S�Wadj�adQ4T�RYh7j®aµRYh7^�Tgh7[Jj�adj�hi^H²;�S^YhwTVadc¸TVUWhiQ,UWQ4TVh)TVeSa®�0�Z�
n7ad^�QSad�����SXZT'TVeZUoR'³`Uo�W����ag�War[ðT'h7XZT`[]hi^J[]XS^�TYeSad^J³Âhi^�nATVhµ�´a p h7QSa7~

P�QþTVeSaÑcdhiXZ^YRYa2h7[3TYeSUoRµTVeZadRYUWR®j�arTYeSh p R�³`UW�o�J��a p art7ad�oh7�´a p TVh p adR�cd^�Uo��a2TVeZa
�S^Yh cdarRYRYarR'k7Q p TVeZadhi^�arTVUWc§k7��kwRY��adcrTYRFh7[�TVeZaBUWj®�S�Wadj�adQ4TfkmTVUoh7Q�~Î_'eSaBa¿·MUoR�TYUoQS{gUoj��S�Wa¸�
j®arQ�TVkwTVUWhiQAh7[Î^Yk7�SU p RYhw[ðT�³Jk7^�a0�S^YhwTVh7T�² �SUWQS{+�4²lTYhMhi�WR�[]h7^Jk7XZTYhij®kwTVUWc�crh p a:{iadQZad^Vk¼�
TVUoh7Q�RYe�k7�W�M��a'a¸·M��kwQ p a p TVh0UWQScdh7^Y��hi^VkwTYaÂTYeSaJQSarcdadR�RVk7^H²µcfe�k7QS{7adR�[]hi^�kwQµk7XZTVh7jlkwTYUoc
{iadQSar^VkwTYUohiQ2h7[�TYeSa±j�UoQSU�nwad^�QSad�qUWTVR�ad�u[�~�_'eZa±n7ar^YQSar�q³`UW�o��TVeZadQá��aªTVk7Uo�Whi^Ya p []hi^`TVeZa
Tfk7^�{iarT�R�² RHTVadjÃkwQ p TYeSa��S^Yh7�S�oarj TVhµ��a�RYhi�utia p ~

_'eSa®jlkwUoQ°k7Uoj�R0TVeSar^Ya¸[]hi^Ya®k7^Yaµ[]hi^�TVeSa�R�² RHTVadj TVh2adQ�kw�S�oaµTfk7R�n;^YarcdhiQZ¯S{iXS^Vk¼�
TVUoh7Q��'k7Q p ³`UWTVeOUWT��S^Yh¶t U p aáj®adk7QSRµTVhÀarQSe�k7QZcda�TYeSa�RH²MRHTVarj ³`UWTYe�[]hi^®a¸·Zk7j��S�oa
[Ák7XS�WT`TYhi�oar^Vk7QScra��S^YUWQScdUW�S�oarRBkwQ p TYeSa±kw�SUo�WUWT�²lTYhl^�adcdh¶t7ad^3ar^Y^�hi^YRr��TYeSaª��hiR�RYUo�ZUo�oUuT�²lTYh
Uoj��S�oarj®arQ�T~���tiad^�RYUWhiQ;�S^Yh7{i^Vk7j�j�UoQS{�hiQ%kARYUWQS{i�Wa±cdh7j®�SXMTVUoQZ{ p art UWcda7��XZ� p kmTVUoQZ{
h7[��:�Z�O¯�^Yjª³Jk7^�a7��R�h7[ðT�³Jkw^Ya�TVadRHTVUWQS{�k7Q p k7�oUWn7aw~

_'eSag^YarjlkwUoQ p ar^`h7[�TVeZUoR'TVeSarRYUWRBUWRBhi^�{4k7QSUWyda p k7R`[]hi�W�oh¶³`Rd|
P�Q2TYeSa±QZa¸· T3cfeSk7�ZTVar^
k7QAh¶tiar^�t Uoa¸³�h¶t7ad^F^Yk7�SU p �S^�h7TVh7T�² �SUWQS{±RH² R�TVarj®RJk7Q p a¿·ZUWR�TYUoQS{±�0�Z�Õhi��ad^VkmTVUoQZ{ªRH²MR��
TVadj�R U }��MR�W�³`Uo�o����a3{7UWtiarQ��SkwQ p TYeSad^�a3³`Uo�W���´a3k p arRYcd^�Uo�ZTYUohiQlh7[ p kwTVkg½�h¶³ j�h p ad�oR
[]hi^`�0�Z�Ekw�S�S�oUWc§kwTYUohiQZRd~�� adcdh7Q p ��k7Qh¶tiar^�t Uoa¸³×h7[q�
¹�����ºÚUoRF{iUWt7adQ2k7Q p TVeSa0�Sk7RYUWc
[]XSQScrTYUohiQZRªh7[ÂTVeSa®^YXSQ ��TVUWj®a�^�adcrhiQZ¯�{iXZ^VkwTYUohiQ°j®arcfe�k7QSUWRYj k7^�a p UoRYcrXSRYR�a p ~Ñ� XS�SRYa¿�
Ä XZadQ4TV�u²i�JUWj®�S�Wadj�adQ4TfkmTVUoh7Q�k7� p arTVk7Uo�WR�h7[3TYeSa2j�adcfeSk7QSUoR�j�k7Q p TVeZa p kmTfk;TV^VkwQSR�[]ar^
�S^Yh7TYhMcrhi����arT�³ÂadadQ2TVeSa�eShiRHTBk7Q p TVeSagj+XS�uTVUu���0�Z�DR�² R�TYadj�k7^�agR�eSh¶³`Q�~J¾qUoQ�k7�W�W²7�MUWQ
k7Q�a¿·Z��ad^�Uoj�adQ4Tfkw��artwk7�oXSkwTVUWhiQ)TVeSa�Ä�X�k7�WUWT�²k7Q p TVarj®��hi^Yk7����ade�k§t Uohi^`h7[qTVeSagUoj��S�Wa¸�
j®arQ�TVkwTVUWhiQÑk7^Ya0UWQ4tiadRHTVUW{4kwTVa p ~
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_'eSa;k7UWj�h7[:TVeZUoRµTVeSarRYUoRlUoRµTVhËUWj®�Z�oadj�adQ4T®k°TYhMh7��R�arTATYhËarQ�k7�S�Wa p a¸tiad�Whi��ad^YRlh7[
RYUoQZ{i�oa¿�`k7Q p j±XS�WTYUu���:�Z�ER�² R�TYadj�R:TVhA^�adXSR�aµ���:��k7Q p �0�M��^YarRYhiXZ^YcdarR0³`eSUo�WaªTVeZa
R�² R�TYadj UoRg^YXSQSQZUoQS{S~)�B�WTYeShiXS{ie°^Ya¿��XSR�UoQS{2^YarRYhiXS^�cdarR±UoRgQSh7TgTVh2�´a�cdh7QZ[]XSRYa p ³`UWTYe
^YadcrhiQZ¯�{7XS^VkwTYUohiQ�h7[
e�k7^ p ³Jkw^Ya7� Z jlkwQ�²ÑcrhiQScdar�ZTVR:[]^�hij TVe�kmT3¯�ar� p cdk7Q;�´a±k7�S�S�WUoa p
TVh p art7ad�Whi�°k)�0�Z�LRH²MRHTVarj=³`eSUocfe%�S^�h¶tMU p adR:[]h7^:eSUo{7eá½�a¸·MUo�ZUo�oUuT�²i�´�oUWT�TV�Waªh¶tiar^YeSadk p
k7Q p kµR�jlkw�o�´[]h h7TY�S^YUWQ�Td~

_'eSaªcfe�k7�W�oadQZ{iaªUWR�TYhlUWQScdhi^��´h7^VkwTYa�TYeSa p adRYUW{iQ�{7h4k7�oR`UWQ�TYhAk7Q�k7�o^�a§k p ²a¸·MUoRHTVUoQZ{
R�² R�TYadjÑ�¤UoQ;TYeSUoR�c§kwRYaµTVhÑUoQ4TV^�h p XZcda�TVeSa�c§kw��k7�SUW�oUWT�²ÑTVhÑ�ohik p cdh p a�k7Q p°p kwTfkUoQ4TYh
k�j+XS�uTVUu���0�Z�LRH² R�TVarj2~2_b³Âháj®k7UoQ°cdh7QScdar�ZTVR+eSk¶t7alTVh��´a®cdhiQSR�U p ar^Ya p k7Q p a¸tiarQM�
TVX�k7�W�W²�Uoj��S�oarj®arQ�TYa p UWQ%TYeSUoR0TYeSadR�UoRd~®��k7�SU p �S^�h7TVhwT�²M�ZUoQS{Ñk7RgkcdhiQScrad�ZTªUoR0{7UWtiarQ
p XSaATVh;�Z^Yart UWhiXSR±³Âhi^YnËk7Q p TYeSaAa¸·MUWR�TVUWQS{áTVh hi�WR±k7Q p cdhiQScrad�ZTYR�³`Uo�o����aAUoQScrhi^Y��hw�
^VkwTYa p eZad^YarUoQ�~l�Mh7[ðT�³Fk7^�a�[Ák7XZ�WT0TVh7�oad^Yk7QScra��S^YUWQScdUW�S�oarR0e�k§tia®TYh2�Z^Yh¶t U p a�[]hi^�RYarcdXS^�a
hi�´ar^VkwTYUohiQ2UoQ p U�&´ad^�adQ4T:arQ�t UW^YhiQSj�adQ4TYR0k7Q p UWR�TYeSad^�ar[]hi^�a+kl�Sk7RYUWc±^YarÄ�XSUo^�adj�adQ4T3[]hi^
^Yad�WUÖk7�Z�oa�R�² R�TYadj�R'k7RJe�kw^ p ³Fk7^YaB[Ák7Uo�WXS^YarRÂcdk7Q)QSart7ad^'��a:a¸·Mcr�oX p a p ~
P�QlTVeZa:QSa¸· T'T�³Âh
RYadc¸TVUWhiQSRd�STYeSadR�a0T�³Fhµcdh7QScdar�ZTVR'³`Uo�W����a p UoR�cdXSR�RYa p j�hi^Ya3cd�oh7RYad�u²i� TVhi{ia¸TVeSar^J³`UWTYek7Q
artwk7�oXSkwTVUWhiQ)h7[qa¸·MUoRHTVUoQZ{®�:�Z�O^Yadk7�u��TVUWj®a:}g� Rd~
ac� ild�gf�n lgfdfm�¡)�£¢l¤¥d¦gf�n �§�¨n©K¤¥ª( l¨«ilk£¤j¬�@k£¤¥d6ª®b¯ l�£¡eilª( K¨" Kd¦ho¯°± Y¢²kngc¡´³£�n ldµ�n¢K¡eiKd�§l¤jb¶¡'gX�x·�mK©�¡¶¸d¦¤¥b¦³¯¹µ�nº��xb¥be©lb�»
¼¾½�º�kn  � ©K¤¥ª( K¨�³pgX�x©Kº�¬¿�n Kº�¼�»�d�ml¤e�x¨n¤jk£·�·�d¦¬�»
¼�¤¥d¦gX�x �§l¨x©K¤eª� K¨|ªÀ¡jb�i�k£¤j¬��kn¤edxoÁ dfdzÂ�Ã
ÃxÄ@ÅeÆ
ÆKÇnÈ_ÉlÇÊÂKË
ÌxÃ�ÍÎÌnÏ_ÐlÆÊÑlÌ
ÌnÒ�ÇnÆ_Ó�Ô�Æ_Ó�ÔÊÆxÕ
Ó�ÆlÔÊÖ_Ö_×_Õ
Ö
Ø�ÍjÇ´Â
Ã�Ù%Èlo
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�Bk7�ZU p R�h7[ðT�³Fk7^Yaª�S^Yh7TYh7T�² �SUoQZ{lk7Q páp art7ad�Whi�Sj�adQ4T p adRYcr^YUW�´arR0k®�S^�hMcradR�RBTVeSkwT3eZad�o�ZR
p art7ad�oh7�´ar^YR�TVh�Uoj��S�Wadj�adQ4T¤TYeSadUW^�UoQ4TVarQ p a p k7�Z�S�oUWc§kwTYUohiQSRqUoQµk:[Ák7RHTVad^
kwQ p RYj�hMh7TYeSad^
³Jk§²i~BP�T:UWRBR�XS�S��hiRYa p TYhlj�UoQSUWj®UWyda3TYXS^YQ ��k7^�hiXSQ p TYUoj�adRBk7Q p TVUoj�a¸��TVhw��jlkw^Yn7a¸T§~'�BR
�S^Yh p XSc¸T3�WUW[]arTYUoj�a3UWQScd^�a§k7R�UoQS{i�u²A��adcrhij®arR`RYeShi^HTVar^3k7Q p R�eShi^�TYad^�UWT`UWR'Uoj��´hi^HTfk7Q4T'TYh
RYUoj��S�WUW[ð²%TVeSa p artiar�ohi�Zj®arQ�T��S^�hMcradR�Rd~Õ_'eSar^Yar[]h7^YaÑk7�SRHTV^VkwcrTVUWhiQSR��ok¶²7ad^�R®kw^Ya)UoQ4TY^Yhw�
p XScda p TYhj®h p XS�ok7^YUWyda p art7ad�oh7�Sj®arQ4Tª�Ze�k7RYarRd~�_'eSUWR:c§kwQ,��aµk7cdcrhij��S�oUWRYeSa p adUuTVeSar^
��²áXSRYUWQS{2}g� R:³`UWTVe%��h¶³Far^�[]XS���3�
P�R�hi^B³`UWTVe°k7XMTVhij®kwTVUWc±crh p a�{7adQSar^VkwTYUohiQáTYhMhi�WRd�
�´h7TYeOUWQ�TY^Yh p XScrUoQS{%�Ök§²7ad^YR®h7[0kw�SR�TY^Vk7c¸TVUoh7Q���arT�³ÂadarQETVeSaTfk7^�{iarT�RH²MRHTVarj k7Q p TVeZa
p art7ad�oh7�´ar^d~��qh¶³Âad^�[]XZ���:��P�R�k7^Ya:XZRYar[]XZ��[]hi^F[]XSQSc¸TVUWhiQ�k7��Uoj��S�oarj®arQ4TfkwTYUohiQSR
TVh��Z^Yh h7[
UoQ4TVarQ p a p cdhiQZcdad�MTVRd~¤�3RÎTVeSa¸²gk7^Ya�c§k7�ZRYXS�Wa p k7Q p �Z^Yh¶t U p a p a¸¯�QSa p UoQ4TVar^�[Ák7cradRd�wUWTÎcdk7Q
e�k7�S��adQ�TYe�kwT3RYUoj�Uo�ok7^Jcrh p aªUoR�UoQ4TV^�h p XScda p T�³`Uocra±hi^Bj®h7^Ya�h7[ðTVarQáUoQ4TYh®TVeZa±�S^�hl��adc¸T
^YadR�XS�WTYUoQS{ÑUoQ,UoQScr^Yadk7RYa p j®arj®h7^�²;^�adÄ�XSUo^�adj�adQ4TVRr~�3�oR�h2RH² QSad^�{7²Ëan&�arcrTYR±�4²ËXZRYUoQZ{
�S^Ya¿���ohik p a p ^Yar{iUoRHTVar^YR�j®hiRHTV�u²Õc§k7QZQSh7T��´aÑXZTYUo�oUWyda p kwR�TYeSa2UWQ4TVad^H[Ák7cdah7[3TVeSaÑ�:��P
[]XSQScrTYUohiQZRª�S^�art7adQ4TVRªXSRYa�h7[JUWQ4TVad^�Q�k7��^�ad{iUWR�TVar^�XSRVk7{7a7~AzÂadc§kwXSRYa®h7[FTYeSa�kwTYTY^YUo�ZXZTVarR
p ad�SUWcrTYa p k7�´h¶t7a7��k7XZTYhijlkmTVUocBcdh p a�{iadQZad^VkmTVUoh7QTYhMh7�oR'k7^�a�XSRYa p UoQATYeSUoR'TYeSadR�UoRd~

��k7�SU p RYh7[ðT�³Fk7^Yaµ�S^�h7TVhwT�²M�ZUoQS{S�Îhi^0^Yk7�SU p �S^Yh7TYh7T�² �SUoQZ{ÑUWQ%{iadQSar^Vk7����UoQ4TV^�h p XScdarR
�Ök§²iar^YR3hw[
k7�SRHTV^VkwcrTVUWhiQÑ�´a¸T�³FaradQ;TVeSag�S^�hi�S�oarjÃkwTBe�k7Q p kwQ p TYeSaªTVk7^Y{ia¸T��S�ÖkwT�[]hi^YjÑ~
�3art7ad�oh7�Sj®arQ4TB³`UuTVeÑ^Vk7�SU p RYh7[ðT�³Fk7^Yag�S^�h7TVh7T�² �SUWQS{µTVh hi�oR'cdk7Q2��a p UWt U p a p UoQ4TVhµR�art4�
ad^Vkw� �Ze�k7RYarR¤kwRbR�eSh¶³`Q+UoQ0¯�{Z~m�M~W  U ��~l�#W¸~q¾¤Uo^�R�TÎTVeZaÂkw�S�S�oUWc§kwTYUohiQ:TYh`�´a�Uoj��S�oarj®arQ4TVa p
e�k7RBTYhA��aªj�h p ad�o�Wa p TVh�¯ST:UWQ�TYh®TYeSa p arRYcr^YUo�MTVUoh7Q�h7[�TYeSa±RH² R�TVarj2~B�3�WRYh®TYeSa±eSk7^ p �
³Jk7^�agk7�SR�TY^Vk7c¸TVUWhiQ)e�k7RJTYh��´a0UWQk±[]hi^Yj®kwTJcrhij���kwTVUW�S�oa�TVhµk�j®k7�S�SUWQS{±TVh hi��� ³`eSUWcfe
³`Uo�o�´TVeSarQ2{iarQSad^YkwTVa0TYeSa�jlk7�Z�SUoQS{7R'k7Q p k7QÑhi�ZTVUWj®UWyda p RYcfeSa p XS�Wa7~��Fh p a�RH²MQ4TYeSadR�UoR
TVh hi�oR�{iarQSad^YkwTVa`a¿·ZarcdXZTVk7�S�Wa�crh p a7�4³`eSUocfe�c§kwQ®��a p h¶³`QS�ohik p a p hiQ4TVh0TYeSa��0�Z��RFkwQ p
TVadRHTVa p ~ÂP�[ÎTYeSad^�a�k7^Ya:�ZXS{iRJTVeZar²AeSk¶t7a:TVh���a0^Yarj®h¶tia p UoQlTYeSa�k7�SRHTV^VkwcrT`j�h p ar��kwQ p
TVeSa�cdh7j®�S�WarTYa0�S^Yh cdarRYRBk7�S�S�WUoa p kw{4k7UoQ�~

}:QSaµRYXZcfeËR�² RHTVadjÑ�¤x�^Yk7�´a¿��P�Pf��k){i^Vkw�SeSUocdk7��^Yk7�SU p �S^�h7TVhwT�²M�ZUoQS{adQ4t Uo^�hiQSj�adQ4T§�
�S^Yh¶t U p arR�TYeSa p art7ad�oh7�´ar^�³`UuTVeÑklx�sBP�TVh®k7�S��kw^YadQ4TY�W²)adk7RYa�TVeSa p a¸tiad�Whi�Sj�adQ4TB�S^Yhw�
cdadR�R p XSa+TVhk7�ZR�TV^Yk7crTYUohiQ�~ªP�TYR0jlk7UWQ;k p twk7Q4TVk7{ia�h¶tiar^0RY��adcdUok7�oUWyda p R�² R�TYadj�RgUWR3TVeZa
adj��S�oh¶² j®arQ4TÂhw[�â�{iadQSar^Vk7�����SXZ^Y��hiRYa'^�adXSRYk7�S�oa`e�kw^ p ³Fk7^Ya`TVh�j�UoQSUWj®UWyda p art7ad�oh7�Sj®arQ4T
cdhiRHT+k7Q p k)R�TY^YXSc¸TVXS^�a p �Z^Yh7TYh7T�² �SUoQS{j�arTYeSh p hi�ohi{w²2TYh2^�a p XScra®�Z^Yhi{i^Yk7j�j®UWQS{Aar[Ö�
[]hi^�THä�\ ÙÎ¹��:��	%�l^�~�P�QáTVe�kwT3UWT3^Yad�Wa§k7R�adR3TYeSa p a¸tiar�ohi��ad^:[]^�hij TVa p UohiXSR3Uoj��S�oarj®arQ�TVkm�
TVUoh7Q�k7�bUoRYR�XSadR:k7Q p TVeZar²2c§k7Q;crhiQScdarQ4TV^VkmTVa�hiQá�Z^Yhi�S�WadjÃRY��adcrUW¯�cªTVhi�SUWcdRr~�x�^Yk7��a¸��P�P
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modelling of application and
hardware

mapping and scheduling

code synthesis

testing and debugging

¾¤UW{iXS^�a��M~u i|
�3art7ad�Whi�Sj�adQ4T3�Ze�k7RYarRBhw[¤^Yk7�SU p �Z^Yh7TYh7T�² �SUoQS{µRH²MRHTVarj®R

UoRJkw�S�oa�TVh+j�h p UW[ð²���kw^Vk7j�arTYad^YRÂR�TYhi^Ya p UoQlTYeSa:�0�M���`�0� kwTF^YXSQ ��TVUWj®aw���SXZTFTYeSad^�a
UoR�QSh±�S^�h¶tMUWRYUWhiQ�[]h7^�UWQScdh7^Y��hi^VkwTYUoQS{�QSa¸³ETfkwRYn�RFUWQ�TYhªTYeSaBRH² R�TVarj h7QScda�UWT�UoR�R�TVk7^�TYa p ~

�BQSh7TVeZad^¤RH² R�TVarj2� ��²MQS�:¹¤·�� k7�WRYh0kw�SR�TY^Vk7c¸TVR¤TYeSaJe�k7^ p ³Fk7^YaF[]^�hij×TVeSa p art7ad�oh7�´ar^
TVh�UWQScd^�a§k7R�a p a¸tiar�ohi�Sj�adQ4TªRY��ada p k7Q p ^�a p XZcda®TYXS^YQ ��k7^�hiXSQ p TVUoj�adRr~�â�_'eZalUoj��S�Wa¸�
j®arQ�TVkwTVUWhiQ cdhiQZRYUoRHTVRh7[ p UoRHTV^�Uo�SXZTYUoQS{DkwQ p R�cfeSa p XS�oUWQS{ÕTVeSa p kwTVkm��½Sh¼³={i^Vkw�Se hiQ
TVeSa0j+XZ�WTVUWcdhij���hiQSadQ4TFe�² ��ad^'{i^Yk7�Se)³`eSUW�oa3RYkwTVUWR�[ð² UoQZ{�^Ya§kw�u��TYUoj�aBcrhiQSRHTV^VkwUoQ4TVRr~�_'eSa
p UoRHTV^YUW�SXZTYUohiQÑk7Q p RYcfeSa p XS�Wa+k7^�aªcdk7�ocrXS�ÖkwTYa p ¯�^YRHT:kwQ p k7^�aªRHTfkwTYUocw~'� ² Q��:¹¤·�^Yar�S^Ya¿�
RYadQ4TYR`TYeSa p UWR�TY^YUo�ZXZTVa p �S^Yh cdarRYR�UoQS{+TVk7RYn�RJUWQ�TYh±TVeZa:RY��adcrUW¯�a p �Z^Yh cdadR�RYhi^�R`k7Q p TYeSadQ��
{iadQSar^VkwTYadR
k7Q±UoQ4TVar^Yj�a p UokwTVa
j®k7cd^�hw��crh p aw�w³`eSUWcfe�UoRqk p UW^Yadc¸T¤TY^Vk7QSR��ÖkwTYUohiQgh7[�TYeSaJhi�M�
Tfk7UWQSa p)p UWR�TY^YUo�ZXZTVUWhiQAk7Q p RYcfeSa p XS�oUWQS{S~
¾¤UWQ�k7�W�W²i� k+j®k7cd^�h+�S^�hMcradRYR�hi^��2û�{iarQSad^YkwTVarR
TVeSaªk7�S�S^�hi�S^�UÖkwTYa p a¸·MadcrXZTVUutia±[]hi^'TYeSagTVk7^Y{7arTBk7^YcfeZUWTVarcrTYXS^Ya#"]\¬¾ � p k7^f^�~J_'eZa±k7�ZUo�oUuT�²
TVh�k7XZTYhiQShij�hiXSR��W²gj®k7�±TfkwRYn�R
k7Q p�p kmTfk3hiQ4TYh0��k7^Vkw�o�oar� k7Q p j�Uu·Ma p k7^�cfeSUWTYadc¸TVXS^�adR�UoR
Uoj��S�oarj®arQ�TYa p k7R�³Âad�W��k7R
UoQ�TVeZa'h7TVeSar^
R�² R�TYadj�R p arRYcr^YUo��a p k7��h¶tia¿\¬¾ � p k7^r��¾ p �:k7^X^�~

�B�oRYh�TYeSa p art7ad�Whi�Sj�adQ4T3arQ4tMUW^YhiQZj®arQ�T p artiar�ohi��a p k7Q p �S^�h¼t U p a p �4²_qa¿·SkwR�P�Q �
R�TV^�XSj�adQ4TVRr���Fh p a��Fhij���hiRYar^d� c§k7QA��a�RYadarQk7RJkg^Vk7�ZU p �S^Yh7TYh7T�² �SUoQZ{±R�² RHTVadj k7RÂUWTVR
UoQ4TVar{i^VkwTYa p j+XZ�WTVU����0�M�»c§k7��kw�SUo�WUWTVUWadR�a¸· TY^Yadj�ad�u²ÀR�Uoj��S�oUu[ð² p art7ad�Whi�Sj�adQ4T+[]hi^+R�XScfe
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R�² R�TYadj�Rd~FP�T�UWR`k7�S�oa:TYh®UWQ4TVadQZRYUWt7ad�u²)j®h7QSUWTYhi^ÂTYeSag�0�Z��R:kwT`^�XSQM��TVUoj�a3t UÖkµk®�7_q��x
cdhiQSQZadcrTYUohiQ�TVh�TVeSaB�0�Z��Rr~ � UuTVeµTVeSUWR
UWT�UoR
��hiRYR�Uo�S�Wa`TYhªUWQSRY��adc¸TJkwQ p cfeSk7QS{iaBj®arjµ�
hi^�²l�oh c§kwTYUohiQSRFk7Q p �J�
s×^Yad{7UoR�TYad^�R`kwT`^YXSQ ��TVUWj®aw~¤P�Q4TVar{i^VkmTVa pÑp ar�SXS{i{iUWQS{+[Ák7crUo�oUuTVUWadR
k7Q p TY^Vk7cra3j�h p arRF�S^�h¶tMU p aB[]XZ^�TVeZad^FR�Uoj��S�oUu¯�c§kmTVUoh7Qµk7Q p k7crcdar�oad^YkwTVUWhiQ�h7[�TVeSa p art7ad���
hi�Sj�adQ4T��S^Yh cdarRYRd~

_'eSa �Fh p a �Fhij��´hiR�ad^0�S^�h¶tMU p adRgeSUW{ie;UoQ4TVar{i^VkmTVUoh7Q%k7Q p k7�SR�TY^Vk7c¸TVUWhiQ%h7[FeSk7^ p �
³Jk7^�a±kwQ p �S^�adR�adQ4TVR�TVeSagXSRYar^�³`UuTVe2k7QÑXSRYadk7�S�oa�[]^Yh7Q�TYadQ p TVh�UWTYR`UoQ4TVar{i^VkwTYa pÑp art7ad���
hi�Sj�adQ4T�adQ4t Uo^YQZhij®arQ4T§~

�»[]hiXZ^�TVeRH²MRHTVarj2���
¹
����º�� p a¸tiar�ohi��a p kwT'TVeZa0P�QSR�TYUWTVXMTVa:[]hi^'_badcfeSQZUoc§kw��P�QZ[]hi^H�
jlkwTYUocrRd�wx�^Yk7y�sBQSUutiar^YRYUuT�²�h7[M_qarcfeSQShi�Whi{7²i�w�S^Yh¶t U p adRbk7QSh7TYeSad^ÎR�arTqh7[ZTYhMhi�WR�TVh`j®k7UoQS�u²
^Yad�Wa§k7R�aªTYeSa p artiar�ohi��ad^�[]^Yhij p UoR�TY^YUW�SXZTVUWQS{�TVeSagTfk7R�n�R:k7Q p�p kwTfkµ�4²2TYeSadj�RYar�Wt7adR:kwR
UWTªXZTVUW�oUoyradR0TVeZal^YarRYhiXZ^YcdarR+UoQËk7QÀhi�MTVUoj®k7��³Fk§²i��{4kwUoQSa p �4²ËR�Uoj+XZ�ÖkwTYa p k7QSQSadk7�oUWQS{S~
x�UutiadQÀk7QÀa¸· TYadQ p a p�p kwTfk½�h¶³ {7^Vk7�SeËh7['TVeSal�0�Z� k7�S�S�WUoc§kmTVUoh7Q,kwQ p k p arRYcr^YUo� �
TVUoh7Q°hw[FTVeZaµTVk7^Y{7arTgj+XS�uTVUu���S^Yh cdarRYR�hi^:R�² RHTVadjÑ���
¹
����ºÒk7XZTVh7jlkwTYUocdk7�o�u²jlk7�ZRªkwQ p
RYcfeSa p XS�oarR+TVeSaA�0�Z�Æk7�S�S�WUoc§kmTVUoh7Q°h7Q�TYh�TVeZaAj+XS�uTVUu���S^Yh cdarRYR�hi^�R�² R�TYadj@kwQ p {iarQSad^��
kwTVarR'cdhij��S�oa¸TVaBcdh p a3[]hi^Âa§k7cfe�S^�hMcradRYR�hi^d~��BQa¸·M��k7QSR�UohiQ)a¿·MUoR�TYRFTVhµkwXZTVhij®kwTYUoc§kw�o�W²
a¸·MadcrXZTVa+�Sk7^�TYUWTVUWhiQSUWQS{�h7[¤TYeSag{iUWt7adQ��Z^Yhi�S�Wadj ³`UuTVeÑTVeSageSad�W��h7[¤cdhiRHTVR3k7RYR�Uo{iQSa p TYh
Uoj��S�oarj®arQ�TVkwTVUWhiQSR�hiQ p U�&´ad^�adQ4TFTVk7^Y{ia¸TFeSk7^ p ³Fk7^�a:k7R�³Far�o�´k7RFUWQlRYhw[ðT�³Jk7^�a�\¬�2\Sc§�M _^�~

ú�û¥ú�ûjú �$�%�!�%&('��*) +,�-�.���	

ãBh¶³Jk p k§²MR�T�³Fhªcdhij��SXZTYUoQS{0�Z^YUoQZcdUo�Z�oadR
kw^Ya`{iadQZad^Vkw�o�W²+kwT�³Âhi^Yn�|¤t7hiQAã�adXSj®k7QSQ®k7^H�
cfeSUWTYadcrTYXS^YaÂk7Q p TVeSa p kmTfkm��½�h¶³Àcdh7QScdar�ZT§~��BR�tihiQ±ãBadXZjlk7QZQ±cdh7j®�SXMTVad^�Rbk7^Ya
j®k7UoQS�u²
[]hi^�RYar^YUok7�oUWyda p a¸·MadcrXZTVUWhiQµh7[�cdhij�jlkwQ p Rd� p kwTVkm��½�h¶³þ�S^�h¼t U p adR�[]hi^¤��k7^Vkw�o�oar�oUWydUoQZ{BkwQ p
³`Uo�o�´TVeSar^Yar[]h7^Ya��´a0�Z^Yar[]ar^Y^�a p ~0/

�:kmTfk2½�h¶³ UoRªXSRYX�kw�o�W²°^�ad�S^�adRYarQ4TVa p UoQÕ{7^Vk7�SeZRd~%�Bar^Ya)a p {iadR p ad�SUWcrT+TYeSaA½�h¶³
h7[ p kmTfkµ�´a¸T�³FaradQáTfkwRYn�R p adQSh7TYa p �4²)TYeSaªQZh p arRBhw[¤TVeZaª{i^Yk7�Se�~J�Mart7ad^Yk7� p kwTfk¼��½�h¶³
j®h p ad�WRJc§kwQÑ��a p UWR�TVUWQS{iXSUWRYeSa p �Z�Sk7RYa p h7QTYeSa�k7j�hiXSQ4T'h7[ p kwTVk U ^�ad�ÖkmTVUWt7a3TVh�hwTVeSar^
UoQS�SXMTVR�k7Q p hiXZTY�SXZTYR�W¤TVh��S^�hMcradRYR
UWQ�adk7cfe�R�TVar�lkwQ p UWTVR�RH² QScfeS^Yh7QSUoydkwTVUWhiQµj®a¸TVeSh p Rd~
�3ad��adQ p UoQS{µhiQ)eSh¶³ TVeZa0cdhiQSR�XSj��ZTVUWhiQ)k7Q p �Z^Yh p XScrTYUohiQATYhi{ia¸TVeSar^F³`UWTYeATVeSa3¯S^YUoQZ{
^YXS�WadR�k7^Ya'R��´arcdUu¯�a p ��{i^Yk7�SeSR
hi^�R�XS�S{i^Yk7�SeSR
cdk7Q®��a p UutMU p a p UWQ�TYh p U�&´ad^�adQ4T�cd�ok7RYR�adRd|01

2 RYUWQS{i�oa¿��^YkwTVa U hi^'eShij�hi{iarQSadh7XSR�W p kwTVkm��½Sh¼³ U �M�B�:¾zW
2 j+XS�uTVUu��^VkwTYa U hi^'R�² QScfeS^�hiQShiXZRd��^Yad{7XS�Ök7^ÊW p kwTVkm��½Sh¼³ U �Z�3¾F�������:¾hW
3�4 �n¤«k�iKª®bÎ¡¥�n¤¥ª�g¦k£º#�65nd¦¤75
ª�df,�x /¬lk�¡¥k£¸98���åk£ l¬�5n�x .:�df©K·�kn K �gX�n·�mK©K¡eª� K¨l³Kbedfd-;=<(>�?A@CBED o
F ½ ¬�d¦b¥gX¤¥ª(mK¡eª��n ]�£¢z¡eiKd�·��_bÎ¡Eª�·�m��x¤¶¡jk£ _¡E¬Kk£¡¥k�¸G8l��Þ·���¬�d¦º�b|knb��dfº�º�knb�¡¥iKd¿¬�dE5nd¦º(�xmK·�df _¡d¦ C5_ª�¤¥�n K·�df _¡jb�gfk£ /»�dz¢t�n©K l¬/ª� /knmKmpoIH stmpoIJLKnw�k£ �¬M; NPOµ½*QR@LK�³IHSORNTQR@UJ�³ 4 ½�¬Kk£¤VD
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2 cr² cd�Whw��RHTfkwTYUoc p kmTfkm��½�h¶³ U �'�Z�:¾hW
2 p ² Q�k7j�Uoc p kmTfkm��½�h¶³ U �:�:¾hW

� ² R�TVarj®RlXSRYUWQS{Õ�Z���:¾Ú�Z^Yh p XScda2a¸·Zk7c¸TV�W²þhiQZa�hiXZTY�SXZTlXSQSUWT�[]hi^�a§k7cfe p kwTfk°XSQSUWT
kwT�TVeSarUo^0UoQZ�SXZTVRr~�_'eSa p kwTfk)^YkwTVarRªkmT�UoQS�SXMTVRgk7Q p hiXZTY�SXZTVRgk7^�a�TVeSar^Yar[]h7^Ya�k7�W³Fk§² R
TVeSaARYk7j�aAk7Q p cdhiQSRHTfk7Q4Td~°���B�3¾LR�² R�TYadj�R�e�k§tia)kÑ¯Z·Ma p ^Yar�ÖkwTYUohiQ,�´a¸T�³FaradQÕTVeZa
k7j®h7XSQ4T�h7[ p kwTVk2TVeSa¸²Õ^Yadk p []^Yh7jØadk7cfeDUoQS�SXMT+TVh;hiXMTV�SXZT+hiQSa p kmTfkáXSQSUuT§~%_'eSUWR
^Yad�okwTVUWhiQËUWRª¯Z·Ma p �
�SXZT+TYeSa p kwTVk�^VkmTVadR p U�&´ad^g[]^Yhij {4kwTYa®TVh�{4kwTVaw~ �'�Z�:¾»UWR U kwR
XSRYa p UWQ®TYeSa0x0^Vk7��a¸��PYP�\ ÙÎ¹��:��	%��^´adQ4t Uo^Yh7QSj®arQ4T£WÂkwQAa¸· TVarQSRYUWhiQlTYhµ�����:¾ËUoQ�TVe�kmT
UoQAcdk7Q)cfe�k7QS{7a:TVeSa:^YkwTVaBh7[ÎUoQZ�SXZT'kwQ p hiXZTY�SXZT p kmTfk+k7crcdhi^ p UoQZ{±TVh±TYeSa p kmTfk±UuTVRYar�W[�~
ãBart7ad^HTVeSar�oadR�Rd�STYeSaBcfeSk7QS{iarR'k7^Ya�cr² cr�oUocBk7Q p �S^Ya p Uoc¸Tfk7�S�Wa7~�¾�hi^Â�Z���:¾F�Z�����:¾ËkwQ p
�'�Z�:¾ÅUWT�UWR®��hiRYR�Uo�S�WaÑTYhÕk7�S�Z�W²DR�TVkwTVUWc U hXW�UoQSa
WµR�cfeSa p XS�oUWQS{Ë[]hi^�cdhiQZR�TV^�XScrTYUoQS{Ëk
t7kw�oU p R�cfeSa p XZ�oa7~ �3�:¾ ^�adÄ�XSUo^�adR�hiQS�WUoQSa)R�cfeSa p XZ�oUoQZ{Àk7Q p UoR�TVeZad^Ya¸[]hi^YaTVeZa2j�hiR�T
XSQSUWt7ad^�RVk7�J�ZXZT�k7�WRYh�TYeSalj�hiRHT+cdh7j®�S�Wa¸· p kwTVk2½�h¶³9cdhiQZcdad�MT§~°��k7Q4²,j®h7^Ya p kwTfkm�
½�h¶³ j®h p ar�oRµk7^�a p UoRYcrXSRYR�a p UWQ \¬zFeSk#	#	�^�k7Rµa¿·MTYadQSR�UohiQZR�TYhÀ�Z�3¾ýTYh°¯��W�FTVeZa2{4kw�
�´a¸T�³FaradQL�Z�:¾ k7Q p �3�:¾Ú³`eSUo�Wa2j®k7UWQ�TVk7UoQZUoQS{°UWTYRlcdh7j®�SUW�oa¿��TVUWj®al�S^Ya p Uoc¸Tfk7�SUW�oUuT�²i~
p kwTfk¼��½�h¶³�� �������Z�:¾ZYw³Far�o�u���´are�k§tia p RHTV^Yadk7j ½Sh¼³J��{i^Vkw�SeSRd� � zJ�Z¾bx[Y4zF�:¾ZYic¸²Mcr�ohw�
p ² Q�k7j�Uoc p kwTVkm��½�h¶³����J�:�:¾ZY¼eSa¸TVar^Yh cfeS^YhiQZhiXSR p kwTfk¼��cdh7j+�SUoQZadR�TVeZaJ�Z�3¾Ñ��kw^Vk p UW{ij
³`UWTVe�¯�QZUWTVa%RHTfkwTYa°j®k7cfeSUWQSa p kmTfkm��½�h¶³��0zJ�:�:¾Â~'�3R)³`Uo�W�3��a°R�adarQLUoQ�cfeSk7��~�ùZ~ú�
U ��~`�  KWlk7Q p cfe�kw��~JûS~�� U ��~Fûp#W¸�`TVeZa;a¸·MUoRHTVUoQZ{ p kwTfk¼��½�h¶³�j®h p ar�3XSR�adR�SX'&´ad^�a p
p kwTfk0TV^Yk7QSRH[]ad^YR�k7Q p TYeSad^�ar[]hi^�aBcrhiQSR�TYUWTYXZTVarRÂk U j+XS�WTYUu��^VkwTYa�WbRH² QScfeS^Yh7QShiXSR p kwTfk¼��½�h¶³
j®h p ad��~¤_'eSar^Ya0UWRÂQSh��Z^Yh¶t UoRYUWhiQ®[]h7^Fcr² cr�ohw��R�TfkmTVUoc p kwTVkm��½Sh¼³�� �SXZT'k7RÂTYeSa:a¸·M��kwQSRYUWhiQ
[]hi^¤^�ad�ohik p k7�SUW�oUuT�²:UoRqUoQ+QZh3³Jk§²±^YadRHTV^�UocrTYa p TYh3TVeZaJcdhiQ4TYadQ4TVR�h7[�TYeSaFTVk7RYngUWTYRYad�u[��whwTVeSar^
j®h p ad�WR`k7Q p ��ade�k§t Uohi^`��kmTYTVar^YQSR`cdk7Q2��a0Uoj��S�Wadj�adQ4TVa p ~

��h¼³Âart7ad^r��TYeSa'RYcfeZa p XS�WUoQS{:[]h7^¤cr² cr�ohw��R�TfkmTVUoc�Tfk7R�n�R�UoR�j�hi^Ya p adj®k7Q p UoQS{3TYe�k7Q+[]hi^
TVeSa®RYUoQZ{i�oa¿��^VkmTVa�hi^gart7adQÀj+XZ�WTVU���^YkwTVa p kmTfkm��½�h¶³Åj�h p ar��~�âH¾�hi^gk2�S^�hi��ad^g^YXSQM��TVUWj®a
a¸·MadcrXZTVUWhiQ��qTYeSa�RYcfeSa p XS�oa®j+XSRHT±{iXSk7^Vk7Q4TYadaµTVe�kwT±k7�W��QSadcradR�RVk7^H² p kmTfk2UWRgk¶twk7UW�Ök7�Z�oa
³`eSadQ�kµTVk7RYnAUWR`a¸·MadcrXZTVa p k7Q p TVeSkwT`TVeSagk7j�hiXSQ4T`h7[ p kwTfk�UWQTYeSa��SX'&´ad^�RB^�adj®k7UoQSR
QShiQSQSar{4kwTYUWtiaªk7Q p �´h7XSQ p a p ä \¬zF¹�ÙÎ��	iÿ�^�~JP�T�c§k7Q2�´agRYeZh¼³`Q2TVe�kwT3k7R`TVeSagRYcfeZa p XS�Wa
³`Uo�o�Â�´a)a¿·MadcdXMTVa p ^Yar�´a¸TVUuTVUWt7ad�u²i��art7ad^H²Õtiad^HTVa¿·De�k7R+TYh°RHTVar�DTYeS^Yh7XS{ieþkácdhij��S�WarTVa
a¸·MadcrXZTVUWhiQÕRYarÄ XZadQScra[]h7^ªadk7cfeÕ�oh hi�ÀkwQ p TVeSkwT±TYeSa)k7j�hiXSQ4Tªh7['TVhinwadQSR±�S^Yh p XScra p
��²Ëk7QÀa p {ia p XS^YUWQS{�h7QSalUuTVad^YkwTVUWhiQ°h7[JTVeZaARYcfeSa p XS�WaAj+XSRHT+adÄ�X�kw��TYeSa)k7j�hiXSQ4Tªh7[
TVhinwadQSRBcdhiQSR�XSj�a p []^�hijÒUWT�\ zJ¹
ÙÎ�Y	7ÿ�^�~F_'eSUoR`RYh7XSQ p R�TV^YUut UÖk7���ZXZT3UWR`Uoj��´hi^HTfk7Q4T'TYh
^Yadj�adj±�´ar^¤³`eSUo�WaJUoj��S�Wadj�adQ4TVUWQS{�TYhgk¶t7hiU p �ZX'&�ar^�h¶tiad^��bhi^�XSQ p ad^H½�h¶³`Rd~
�3adk p �oh cfn�R
³FhiXZ� p []hi�o�Wh¼³�k7Q p TYeSa�R�² R�TYadjÒ³ÂhiXS� p ��ageSk7�WTYa p ~�}:QSagk7�S�Z^Yh4k7cfeTVh®k§tihiU pp a§k p �
�oh cfn RFUoRÂTYh+Uoj��S�Wadj�adQ4T�cdUo^�cdXSUuTV^H²�TYh p a¸TVadc¸T p a§k p �oh cfn�R'k7Q p TY^�²�TVh+^�a¸��R�² QScfeS^�hiQSUoyra
k7�o��kl&�arcrTVa p t7ad^HTVUocradRr~Â_'eSUWR`k7�S�S^�h4k7cfeÑRYe�kw�o����a�XSRYa p UoQ)TYeSUoRJTYeSadR�UoRd~
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_bhlcrhiQ4tiad^HT�k p kwTfk¼��½�h¶³×^�ad�S^�adRYarQ4TfkwTYUohiQáhw[
k®j�h p ad��UoQ4TYhAk®^�XSQSQSUWQS{�R�² R�TYadjÑ�
TVeSa p artiar�ohi�Zj®arQ�TladQ4t Uo^�hiQSj�adQ4TAe�kwR®TVhËk7RYR�Uo{iQ�TVeSaÑtiad^HTVUWcdadR®TVhË�Z^Yh cdadR�RYUWQS{ p a¿�
tMUWcdarRd� p a¸¯�QSa®^YhiXZTYadRg[]hi^ p kwTfkÑ��kwTVeZRgTYeS^YhiXZ{ie,TYeSalQSa¸T�³Fh7^Yn,k7Q pËp arTVar^Yj�UoQSaµTVeZa
a¸·MadcrXZTVUWhiQOhi^ p ad^�hw[3TVeZaTVk7RYn�Rr~�_'eSUWRµc§k7QD��a p hiQSa p ² Q�k7j�Uocdk7�o�u²i�
kwT�^YXZQM��TYUoj�a7�
�SXZT'UWj®��hiRYarRÂR�art7ad^Ya0h¶t7ad^YeZa§k p hiQ4TYh±TVeSaBR�² R�TYadjÑ~Â� TfkwTYUoc U hXW�UWQSa�W
RYcfeSa p XS�oUWQS{±³`UW�o�
�´aµ�S^�ar[]ad^�^Ya p �¤kw�WTVeZhiXS{ie p ² Q�kwj®UWc p kwTfk¼��½�h¶³ j®h p ad�WR:c§kwQSQSh7Tg��a�XZRYa p k7Q4² j®h7^Ya7~
_'eSad^�ar[]hi^�a7��RYart7ad^Yk7�¤a¿·MTYadQSR�UohiQZRBTVhµTVeZa+�Z�3¾�e�k§tiaª�´aradQá�Z^Yhi��hiRYa p TYh®crUo^YcrXSj±t7adQ4T
TVeSUWRJ^YarR�TV^�Uoc¸TVUoh7QAh7[ÎTVeSag�M�:¾F~SzÂXZTJTVh�arQ�k7�S�Wa:R�TVkwTVUWc:RYcfeZa p XS�WUoQS{µkmT`k7�o����hiQS�W²�TfkwRYn�R
³`UWTVe®UoQ4twk7^YUok7Q4T��´are�k§tMUWhi^�c§k7QA��a�RYXS�S��hi^HTVa p UoQ®TYeSa3cr�Ök7R�RYUWc§k7���Z�3¾Ëj®h p ar��~"�'�Z�:¾
UoR`k�j®h7^Ya0��h¼³Âad^H[]XS� p kwTVkm��½Sh¼³�j�h p ar��TVeSkwT`c§k7QUWQScdhi^��´h7^VkwTYa:cr² cd�WUocdk7�o�u²lcfe�kwQS{iUoQZ{
�´are�k§tMUWhi^d~�_bh±R�XS�S��hi^�TF^Yar�oh4k p k7�S�oa'TVk7RYn�RJhiQZaB³ÂhiXS� p e�k§tia3TYh+XSR�a:�:�:¾Â�Z�SXZTÂ³`UWTYe
cdad^HTfk7UWQ;^YarR�TV^�Uoc¸TVUoh7QSR��Z�:¾Eh7^¾�'�Z�:¾�c§kwQ%k7�oR�hA�´a±XSRYa p k7Q p R�TfkmTVUocªRYcfeSa p XS�WUoQS{UoR
R�TVUW�o�4��hiRYR�Uo�S�Wa7~b_'eSaF^�adRHTV^YUWcrTYUohiQSRbUoj���hiRYa p ³`UW�o�4��aÂ[]XS^HTVeSar^ p UWRYcrXSRYR�a p UoQªcfe�k7��~mûS~¬ÿZ~ú�
U ��~8�7�#W¸~

P�Tb³Fh7XS� p h7[ScrhiXS^YR�aF��aÂ��hiR�RYUo�Z�oa
TVh�Uoj��S�oarj®arQ�TbkwQ±hiQS�WUoQSa
R�cfeSa p XZ�oad^bTVhBRYXS�S��hi^HT
�:�:¾F�´�SXZT:TYeSa±eSUW{ie�h¶t7ad^YeZa§k p UoRBXSQ�k7crcdar�ZTfk7�Z�oa±UWQá^YarRYhiXZ^Ycda±^YadRHTV^�UocrTYa p RH²MRHTVarj®Rr~
�Bh¶³Fa¸tiar^d��j�hiR�T��S^�hi�S�Wadj�R���adeSk¶t7a±�S^�a p UWcrTVk7�S�W²UWQ2h7QSag³Fk§²Ñhi^'TVeSagh7TVeZad^Bk7Q p R�h
jlk7nwalUuT±��hiRYR�Uo�S�Wa�TYh;k7�S�Z�W²%a¸· TYadQ p a p �Z�:¾Lj�h p ad�oRr�q³`eSUWcfeÀ^YarRYXS�uTVRªUoQ,TYeSaA��hiRH�
RYUo�ZUo�oUuT�²)[]hi^:RHTfkwTYUoc+R�cfeSa p XZ�oUoQZ{S~�_'eSad^�ar[]hi^�aµkAQSar³ p kwTVkm��½�h¶³Æj�h p ar�¤UWR:�S^Yh7�´hiR�a p |
\ È ¨S£ ì^] 4�7ÎÌÎ¨�É ì ©�4)¨Z¥¶¨ ] í'ßÁÝ Þ ��Û0�:�3¾F�´R�e�k7�W��UoQScrhi^Y��hi^VkmTVa�Ä�X�k7RYU�� p ² Q�kwj®UWc0�´a¿�
e�k§tMUWhi^�³`eSUo�Wa)R�TYUo�o�F�´arUoQS{%R�TVkwTVUWc§k7�W�W²ËRYcfeSa p XS�oa p hXW�UWQSa7~Àâ�Û:X�k7R�Uu� p ² Q�k7j�Uoc¸älRYeSk7�o�
p adQShwTVa±TYeSa p ² Q�k7j�Uocg��ade�k§t Uohi^BUoQ�TYe�kwT3UWTBUoR3QZh7T:�S^�a p UWcrTVk7�S�oagUoQ2³`e�kwT:RHTfkwTYa±TVeZa
R�² R�TYadj UWRFkmTJkg{iUWt7adQAj�hij�adQ4T§� k7RFk7Q4²�³Âad�W�u���´are�k§tMUWQS{X_ÂTfk7R�n�h7^ÂQSh7QSa:kwTFk7�W��crhiXS� p
e�k§tia�´aradQ p h¶³`QS�Wh4k p a p UoQ4TVh2TVeSa)RH²MRHTVarj@�´a¸[]hi^Yaw~;P�T�UoRªTVeSar^Yar[]h7^YaAQShwT��´h7RYRYUW�S�oa
TVh{iUWt7a�kARYcfeZa p XS�Waµ�´a¸[]hi^Yare�k7Q p ³`eSUWcfe%³ÂhiXS� p �´a+twk7�WU p kmT0art7ad^�²á�´hiUWQ4T0UoQ�TYUoj�a7~
_'eSaáhiQS�u²D[]a§k7R�Uo�S�Wa2R�cfeSa p XZ�oaáUWQScdhi^��´h7^VkwTYadRAkw�o�'¯Z·Ma p TVk7RYn�RAUWQ�TVeZa�R�² RHTVadj �S�oXZR
k pSp UuTVUoh7Q�k7�´TYUoj�a:�oa¸[ðT'[]hi^JTVeZagnwad^�QSad�bk7Q p kµ�´h7RYRYUW�S�oa:TVk7RYnlXSQ p ar^`TYadRHT�TYh�¯ST�UoQ�~

����` acb��xø@ê«�_ï[ð ö ç ë � ä ���"ã�ê«�_ï[ð ç�î]ø@ê«��ù ø
_'eSaµcdhiQScrad�ZTYR p adR�cd^YUW�´a p k7�´h¶t7a®kw^Yaµk7�W^Ya§k p ²�UWj®�Z�oadj�adQ4TYa p UWQ;RYart7ad^Yk7��^Yadk7�u��TVUoj�a
hi�´ar^VkwTYUoQS{m��R�² RHTVadj�Rd�S³`UuTVe)TVeZaga¿·Mcdad�MTVUoh7Q2h7[bTfkwRYnA^�adcdh7QZ¯�{iXS^YkwTVUWhiQ�~�_'eSagÄ�XSadRHTVUWhiQ
k7^YUWRYadRr�¤³`e4²ËR�eShiXS� p hiQZalQSh7TªUoQ4t7adR�TYUo{4kmTValUWQÀk§twk7Uo�ok7�S�Wa�^Ya§kw�u��TYUoj�aµ�0�Z�Æ}��MR+kwQ p
XSRYaªk7Qhi��adQM��RYhiXS^�cda�tiar^YRYUWhiQ��S³`eSUWcfe2cdk7QÑ�´a:TVk7Uo�Whi^Ya p TVhµhiQSaw«¬R`QSara ped

f � ild�¡jknb7g�k�¡�ilkn l¬Ei�knbµ¡e��»�dzgf�n·�mKª�º(d´¬E»�dX¢t�x¤edz¬���� Kº��xkx¬�ª� K¨�kn l¬�¡¥iKd�¬�dE5ndfº��nm�df¤��ª�º(ºpi�kh5nd¡jkigxdf ~gfk£¤¥dz K�£¡@¡¥��d	jKgXd¦d¦¬E¡eiKdhº�ª(·�ª(¡¥b«bedX¡�»
¼�¡¥iKd�be¼
b¶¡ed¦·~o



�zy|{~}/�����OÚ'�Û��y|�E���E�/���n�"{~ÜÞÝ�{¿�zßáàE��� ���/� 	

�BR0kAÄ�XSUocfn�k7QSR�³Âad^r��TVeSa¸²;k7�W�qe�k§t7a+TVh h)jlk7Q4²Ñ[]a§kwTYXS^YarR0k7Q p TYhMhAj±XScfe%h¼t7ad^��
eSa§k p []hi^3�´arUoQS{AXZRYa p k7R0kAR�jlkw�o�bn7ad^�QSad����³`eSUocfe%UWQ�TVeSUWR0k7�S�Z�oUocdkwTVUWhiQ�j®k7UWQS�W²e�kwR
TVhg�S^Yh¶t U p a�j�a§k7QSR�[]hi^�TVk7RYn�^�adcdh7QZ¯�{iXS^YkwTVUWhiQ�~�¾�XS^HTVeSar^Yj�hi^Ya'h7�´arQM��R�hiXS^Ycra�t7ad^�RYUoh7QSR
h7[��0�M�D}g� RFk7^�a'tiad^H²�^Vk7^�aBkwQ p e�kw^ p TVh�¯�Q p ~��Fh7j®j�ad^�cdUÖkw�o�W²ªk§twk7Uo�ok7�S�WaJ^Yadk7�u��TVUoj�a
}g� Rd� �oUonwaJÐ:UW^�TVXZhiRYh#kd�Z}����c	Xl§�MÛ0ãnm��¤_�}��pod� ã�adXZTY^YUoQZh#qd� ¹��ÖkwTYaLr§� �0�M����zFUoh7RnZVsJkwQ p
h7TVeSar^YR ZcZ �7k7^YaFadUWTYeSad^bTfk7^�{iarTYa p kmT¤TVeZa p adR�n4TVhi��j®k7^YnwarT U ¹��ÖkwTYaFhi^¤ãBarXZTV^�UoQShS�m[]hi^¤a¿·��
k7j®�Z�oa7�7c§k7Qµ��a'^YXSQµhiQµk p arRYn4TVhi�®�Y�Õ[]adkwTVXZ^YUoQZ{0RYXS�S��hi^HT�[]hi^¤twk7^YUWhiXSR��Z^Yh cdadR�RYhi^�R�W¿�
^Vk7^�ad�W²7�Shi^'kmT`adj+��a pSp a p R�² R�TYadj�R�³`UuTVek7QÑk7^��SUWTY^Vk7^H²�RYad�Wadc¸TVUoh7QÑhw[q^�adRHTV^YUWcrTYUohiQSRFhiQ
j®arj®hi^H²i��adQZad^Y{w²µcdhiQSR�XSj��ZTVUWhiQ����S^Yh cdarRYR�UoQS{ª�´h¶³Âad^Âk7Q p R���k7cra7~�_'eSaB�ÖkwT�TVad^�³ÂhiXS� p
¯ST±TYeSal^�adÄ�XSUo^�adj�adQ4T§�¤�SXZT±TYeSar² p h�QSh7T+�Z^Yh¶t U p aµTVeSalk7�SUW�oUWT�²�[]hi^ª^�ad�Wh4k p UWQS{2crh p a
kwTµ^YXSQ4TYUoj�a U k7Q p kw^Ya)QSh7T�[]^�adar�W²Ëk¶twk7UW�Ök7�Z�oalh7^+art7adQOh7�´arQM��R�hiXS^Ycra7��adUuTVeSar^�W¸~ËsBR��
UoQS{µhi��adQM��RYhiXZ^Ycda�twk7^YUok7Q4TVRr� p adR��SUWTYa0TVeSa0[Ák7c¸TBh7QSa0³FhiXZ� p e�k§tia�TVhµ¯�Q p hiQSa0¯�^�R�T§� Z /
³FhiXZ� p �S^�h¶tMU p al[]hi^ªk p kw�ZTfk7�ZUo�oUuT�²;h7[`QSara p a p []a§kwTYXS^YarR�k7Q p jlk7nwalUuT±��hiRYR�Uo�S�Wa®[]hi^
a¸·M�´ar^YUWadQScra pÀp a¸tiar�ohi��ad^�RªTVhÑUoQZcd�oX p aµQSar³ h7QSadRr~�MUoQZcdaµTVeSUWRªkw�S�S^Yhik7cfeËUWRgR�art7ad^Vkw�
�Ök§²iar^YR�h7[�k7�ZR�TV^Yk7crTYUohiQZR¤TVh h:�oh¶³DUu[�^Vk7�SU p �S^�h7TVh7T�² �SUWQS{:�S^�UoQScrUo�S�WadR¤k7^YaFTYh:��a'k7�S�S�WUoa p
k7Q p TYh�XSR�aAk7�W^Yadk p ²;a¿·ZUWR�TYUoQS{TVh hi�oRgk7Q p cdh7QScdar�ZTVRr��k2QSa¸³#j®UWQSU�nwad^YQZad���b³`^YUuTYTVarQ
UoQ��0�M� k7R�RYadj±�S�oar^d�`UoR�TVhÀ��a p a¸tiad�Whi��a p �'³`eSUWcfe>R�XSUWTYR®TYeSaáQSara p R)a¿·SkwcrTV�u²EkwQ p
UoR+tiar^�²D�Wh¼³9hiQDh¶tiar^YeSadk p U UoQDRY��ada p kwR+³Far�o�`k7R�UWQÀ[]XSQScrTYUohiQSk7�oUuT�²Àk7Q p ^�adR�hiXS^Ycra
^YadÄ�XSUW^Yarj®arQ�TYR�W¿~

_qk7RYn�eSk7Q p �WUoQS{gUoQµTVeSarRYa:}g� RÂUWR p hiQSa���²®k�jlkwUoQµa¸·MadcrXZTVUutia:�Z^Yh¶t U p UWQS{ªR�art7ad^Vkw�
p U�&´ad^�adQ4T±j±XS�WTYUWTfkwRYn�UoQS{)R�cfeSa p XS�oUWQS{��S^�UoQScrUo�S�WadRr~��Fhij�j�hiQ;TVh2k7�o��h7[ÂTVeSarj UoR0TVeZa
^YadÄ�XSUW^Yarj®arQ�T�h7[�TfkwRYn�R�k7�o^�a§k p ²±a¸·MUoRHTVUWQS{0UoQ�TVeZa�RH² R�TVarjÅTVh���a'RYcfeSa p XS�Ökw�S�oaw~
}:XZT�h7[
TVeSUWR�R�arTÂh7[�TVk7RYn�R
TVeSa�hiQSa'³`UuTVeµTVeSa`eSUW{ieSadRHT��S^YUWhi^YUuT�²�k7crcdhi^ p UoQS{�TVh�TVeZa�R�cfeSa p XS�oUWQS{
k7�o{ih7^YUWTYeSj U ^YhiXSQ p ��^�hi�SUoQ��b¯�^�R�TH� p adk p �oUWQSadR���¯�^�R�Td�¤arTYc7~�W>UWRªcfeSh7RYadQDkwQ p ��adUoQZ{�a¸·Ma¿�
cdXZTYa p ~��B�oR�h:UoQ4TVar^Y^�XS�ZTVR¤k7^YaÂe�k7Q p �oa p ��²gTVeZadRYaJ�0�Z�¤�H}��MR�kwQ p�p ad��adQ p UoQS{3hiQ±TVeZadUo^
UoQ4TVar^Y^YXZ�ZTg�S^YUWhi^YUuT�²áa§kwcfeËh7[�TVeSarj c§k7Q°UoQ4TYad^Y^�XS�ZTªk7QShwTVeSar^gUWQ4TVad^�^YXS�MT§~�_'eSa®XZRYX�k7�
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p adR�Uo{iQµ�S^�hMcradRYR�³`UuTVe�TVeSarRYaB}��MR
UoQScr�oX p adR�{iarQSad^YkwTVUWhiQ�h7[�Tfk7R�n+RYa¸TVR�k7Q pµp h¶³`QS�Wh4k p �
UoQS{�h7[�TYeSaªcrhij��S�oa¸TVa�a¸·MadcrXZTfkw�S�oaªUoQScr�oX p UWQS{�TVeSaga¸·MarcdXZTYUWtiaªhiQ4TVh�TVeSaª�0�Z����ar[]hi^�a
R�Tfkw^�TVUWQS{S~�_'eZa�k7XZTVeZhi^FUWRFQSh7TJk§³Jk7^�a:h7[bk7Q4²A�0�Z��}g� RF[]a§kwTYXS^YUWQS{ªTVk7RYn®^Yar�oh4k p k7�SUo���
UWT�²UoQ2k®Ä�XSUWcfnk7Q p �oh¶³×h¶tiar^YeSadk p Uoj���hiRYUWQS{+³Jk§²7~�_'eZadRYa+}��MR3e�kwQ p �oa0TVk7RYn�R:kwQ p
p kwTfk p ad��adQ p UWQS{Ah7[�TYeSadUW^:R�TVkwTVa±UoQ2TYUoj�a±^YkwTVeSar^BTYe�k7Q;UoQák7j®h7XSQ4T:h7[ p kmTfkZ~:_'UWj®a
UoQ4TVar^�twk7�oRlk7Q p ��hiUWQ�TYR®UWQOTVUWj®a p a¸¯�QSa�TYeSaáa¿·ZarcdXZTYUohiQ�h7^ p ar^lh7[:TYeSa;k7�Z�S�oUWc§kwTYUohiQ
Tfk7R�n Rr~JP�Q2TYe�kwT`TVeZar²Ñk7^�aghw[�QSh�^Yadk7��^Yar�oartwk7QZcda�TVhµTVeSa p kwTVkw½�h¶³ p ^�UWt7adQÑa¸·MadcrXZTVUutia
p UoR�cdXSR�RYa p k7Q p a¸·M��k7Q p a p UoQ)TVeSUWRJTVeSarRYUWRd~

_'eSa®T�²M�ZUoc§kw�Fadj±�´a pSp a p �0�M� R�² RHTVadjØUoR p artiar�ohi��a p h7QÕRYUoj±XS�ÖkwTYhi^YRg^YXZQSQSUoQZ{
hiQÕ³Fhi^�n�R�TfkmTVUoh7QSR�³`eSUo�WalTVeSa^�adRYXZ�WTVUWQS{;adQ p �Z^Yh p XScrT�^�XSQSR�R�TVk7Q p ��k7�oh7QSaA³`UWTYeÕQSh
cdhiQSQZadcrTYUohiQTVh�k�eShiRHT`³`e�kwTVR�hMa¸tiar^d~�_'eSad^�agUWR'QSh�hi^'�oUuTYTV�Wa3QSara p []hi^`k�RYh7[ðT�³Fk7^�aªhi^
¯�^Yj±³Fk7^�a�cfeSk7QS{ia+TYeS^YhiXZ{ieShiXZT0TYeSa��oUu[]arTYUoj�aªh7[�TVeZa��S^Yh p XSc¸T�UW[
TVeSa p adRYUW{iQ%�Se�k7R�a
e�k7R��´aradQOa¿·MadcdXMTVa p �S^Yhi��ad^��W²ÕarQShiXS{7e�~��2h7R�TV�u²i�ÂeSh¶³Fa¸tiad^r�'�S^Yh7�S�oarj®R�k7^�UoRYa p XZa
TVh,TYeSaÑRYUoj±XS�ÖkwTYUohiQËh7[3TYeSa2RH² R�TVarj®Rr~��3R®k,R�Uoj+XS�okwTVUWhiQÀcdk7QOQSa¸tiar^l��a2��ad^H[]adcrTY�W²
k7cdcrXS^VkwTYa7�ZTYeSa:j�hiR�TFcdhij�j�hiQlcdk7XSRYarRJ[]hi^Â[ÁkwUo�oXZ^YadR�hiQlTYeSa3¯�QSk7�´TVk7^Y{ia¸TJRH²MRHTVarjÒk7^�a
UoQScrhij®�SkwTVUW�S�oa�UoQ4TVar^�[Ák7cra3TVUWj®UWQS{iR/\¬zJ¹
ÙÎ��	iÿ�^�~�P�Qhi^ p ar^FTVhµcrUo^YcrXSj±t7adQ4T'TVeSUWR p UWRVk p �
t7kwQ�TVk7{iaw� p a¸tiar�ohi�SUWQS{ p Uo^�adc¸TV�W²3hiQ0TVeSa�TVk7^Y{ia¸TÎe�k7^ p ³Jkw^Ya
UoR p arRYUW^Ya p ~¤�3R�TYeSUoR�XSR�X�k7�W�W²
UoR`tiad^H² p k7QS{iar^YhiXZRBUu[qTYeSagTVk7^Y{7arTBR�² R�TYadjÃUoR�k7�W^Ya§k p ²)^YXZQSQSUoQZ{lk7Q p e�k7R`TVh�R�TVk§²�kwR
k¶twk7UW�Ök7�Z�oaªk7R0�´h7RYRYUW�S�oaw��j�arTVeZh p R3e�k§tia�TVh)��a�Uoj��S�oarj®arQ4TVa p TVh)adQZRYXS^�a�crhiQ4TVUWQ XZa p
k¶twk7UW�Ök7�ZUo�oUuT�²µart7adQ�UWQc§k7R�aghw[¤�SXZ{i{7²)crh p a p h¶³`QS�Wh4k p a p h7Q�TYh�TVeSa�e�k7^ p ³Fk7^Yaw~

�BR p UWR�TV^�Uo�SXMTVa p cdhij��SXZTYUoQS{Bk7Q p ��k7^Yk7�o�Wad�4�S^�hMcradRYR�UoQS{3�´arcdhij�adRqj®hi^�a�k7Q p j�hi^Ya
UoQ4TV^�Uo{iXSUWQS{ákwQ p k7�S�S�WUocdk7�S�oaµ[]hi^±TYeSaAa¸tiad^µj�hi^Ya®QSarT�³Âhi^�n7a p cdhij��SXZTYad^�R�k7Q p RH²MR��
TVadj�Rd� p U²&�ar^YadQ4Tbk7�Z�S^Yh4kwcfeSadRbe�k§tia
TVh`��a�UoQ4tiarR�TVUW{4kwTYa p ~q_'eSa
h7[ðTVarQM��crUWTVa p QSarT�³Âhi^Ynwa p
^Yar[]^�Uo{iar^VkwTYhi^bUoR�k7Q±a¸·Zk7j��S�oa�[]hi^¤QSa¸T�³Fh7^Yn7a p arj+��a pSp a p R�² R�TYadj�R�³`eSad^�aJTVeSaJ^�ad�Wh4k p �
UoQS{h7[�Tfk7R�n�RgcrhiXS� p ��aµXSRYa p TYhTVk7Uo�Whi^BTYeSa�k7�o{7hi^YUuTVeSj TVh�SXZUo� p TYeSaµ�oUWR�T:[]hi^:[]h h p
hi^ p ar^YRªj®hi^�a�TVhTVeSa�QSada p h7[JTYeSa�cdXSRHTVhij�ad^�³`eSUo�Waµ�S^YarRYad^Ht UoQS{2^YadÄ�XSUW^Yarj®arQ�TYRª[]hi^
klRYj®k7�o��[]h h7TV�Z^YUoQ4T�h7[�TYeSa+^YarRYXS�uTVUWQS{lRH²MRHTVarj=k7RBTVeSaªQSar³Æcdh p a+UWRBQZh7T:^�adÄ�XSUo^�a p TYh
^YadR�U p agkwT'TYeSa0Tfk7^�{iarT�RH²MRHTVarj2~

_'eSaA}��MR p UWRYcrXSRYR�a p k7��h¶tialarQ�k7�S�Wal�S^�hi{i^Yk7j®j�ad^�R0TVh�UWj®�Z�oadj�adQ4T0TYeSadUW^ªR�hi�oXM�
TVUoh7QSR:UoQákARYUoj��S�Wa±k7�W�´arUWTBR�TVkwTVUWc±³Jk§²7~±}:QScra+TVeSa±R�² R�TYadj e�kwR0�´aradQ;cdh7QZ¯�{iXS^�a p UWT
c§k7QþQSh7T���aÑcfeSk7QS{ia p adk7RYUW�W²ÕkwQ�² j�hi^Yaw~���k7UoQ4TYadQ�k7QZcdaÑh7[3R�XScfeORH² R�TVarj®R�j�hiR�TY�W²
UoQ4tihi�utiarR�R�e�XZTYTYUoQS{°UWT p h¼³`Q��Fcfe�k7QZ{iah7[B¯S^Yj±³Fk7^YakwQ p ^�adRHTfk7^HTµh7[BTYeSacdhij��S�WarTVa
R�² R�TYadjÑ~�P�Q®eSUW{ie�k§t7kwUo�Ökw�S�oaÂR�² R�TYadj�R�TYeSUoR
��ade�k§t Uohi^�cdk7QSQShwTÂ��a'TVhi�Wad^YkwTVa p ~��`adj�h7TVa
jlk7UWQ4TVadQSk7QScdaµUWRgcrhij��S�oa¸TVad�u²á^�adQ p ar^Ya p Uoj��´h7RYRYUW�S�oaª³`UWTVe°RYXZcfeÕkÑR�arTYXS���¤�ZXZTªTYeSUoR
³FhiXZ� p eSadk§tMUW�W² p arcd^Yadk7RYa�j®k7UWQ�TYadQ�kwQScdaªcdhiRHTVR:kwR:QShlTYadcfeSQSUWcdUok7QákwT3RYUuTVaª³ÂhiXS� p ��a
QSadcradRYRYk7^�²Ek7Q4² j®hi^�a7~>_qhÀk7cfeSUoa¸tia�TYeSadR�a2TYadR�TYUoQS{Àk7Q p j®k7UoQ4TYadQ�k7QZcda[Ák7cdUW�oUWTYUoarR�k
j®arcfe�k7QSUWRYjÒe�kwR`TYhµ�´a p a¸tiad�Whi��a p TVe�kwT�UWj®�S�Wadj�adQ4TVRÂTVeSa0[]hi�W�oh¶³`UoQS{g[]a§kwTYXS^YarRd|
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2 p h¶³`QS�ohik p UoQZ{�cdh p a�hiQ4TVh®�0�Z�Oj�adj�hi^�²AkwT`^YXZQM��TYUoj�a
2 RYh7[ðT�³Fk7^�ag[Ák7XZ�WTJTYhi�oar^Vk7QScra0�S^YUWQScdUW�S�oarR
2 ^Vk7�ZU p �S^YhwTVh7T�² �SUWQS{�[Ák7cdUW�oUWTYUoarR

P�QATVeSUWRFTVeSarRYUWR'k±j�adcfe�k7QZUoRYj9e�k7RÂTVeSar^Yar[]h7^Ya3TYh��´a p art7ad�oh7�´a p TYh+�S^�h¼t U p a3TVeZa:XSRYar^
³`UWTVe±k p ² Q�kwj®UWc���adeSk¶t UWhi^qUWQgTYe�kwTbTVeSa�R�² RHTVadjÆcdh7XS� p cfe�k7QS{iaFkwTb^YXSQ ��TVUWj®aw~¤�BXSaÂTYh
TVeSa�k7�SUW�oUuT�²�TYh'^Yar�oh4k p crh p a�hiQ4TVh��0�Z��j�adj�hi^H²3R�cfeSa p XZ�oUoQZ{�crhiXS� p TYeSadQ���a�cfe�k7QS{7a p
k7Q p artiarQ°TYeSaµa¸·MadcrXZTVUutia�a¸·Mcfe�k7QZ{ia p TVhk)QSar³ÚhiQSa�TVh)UWQScd�WX p a�QSa¸³ k7�Z�S�oUWc§kwTYUohiQ
Tfk7R�n Rlhi^la¿·Zcr�oX p a�hi�SR�hi�oa¸TVa2hiQSadRr~ � UuTVe�TYeSUoR®�´h7RYRYUW�SUo�WUWT�²ËartiarQ U XSQSUWQ4TVadQ p a p �u²'W
cfe�k7QS{iUWQS{°e�k7^ p ³Jk7^�acdhiXS� p ��aRYXS�Z�´hi^HTVa p �FhiQZcda)TVeSacfe�kwQS{iadR®c§k7Qþ��a p arTVarcrTYa p
U ³`eSUWcfeËc§kwQ,��a�k7R�RYUoj��S�Wa�k7R0TVUWj®arhiXZT0hi^0³FkwTVcfe p hi{[]XSQScrTYUohiQZR�W¸~µP�TgUoR0TYeSad^�ar[]hi^�a
QSadcradRYRYk7^�²AQSh7T'hiQZ�W²µTVh�UWj®�S�Wadj�adQ4T�TVeSa:j�a§kwQSRF[]hi^Â�oh4k p UoQS{ªj®arcfe�k7QSUWRYj�RF�SXZT'k7�oR�h
k pSp UuTVUoh7Q�k7���S^�hi��ad^�TYUoarR�TYh2R�XS��ad^�t UWRYa®TYeSadR�a®crh p a®a¿·ZcfeSk7QS{iarR�k7R0TVeSarRYa®a¸·Mcfe�k7QS{7adR
k7^YaÑk%cd^YXZcdUÖkw�'��k7^�Tµ[]hi^+TYeSaÑR�Tfkw�SUo�WUWT�²Ëk7Q p XZRVk7�SUW�oUuT�²Ëh7[BTVeSaRH²MRHTVarj2~�_'eSa2QZa¸· T
cfe�k7�ZTYad^d�bTVeSar^Ya¸[]hi^Yaw� p adk7�oR0³`UuTVe U RYhw[ðT�³Jk7^�a�W:[Ák7XS�uT0TVhi�Wad^VkwQScda��S^�UoQScrUo�S�WadR�k7Q p eSh¶³
TVeSa¸²±crhiXS� p �´aJUWj®�Z�oadj�adQ4TYa p TVh:UWQScd^�a§k7R�aJh¶tiad^Yk7�o� R�² RHTVadj R�TVk7�SUo�WUWT�²gk7Q p jlkwn7aFadk7R�²
jlk7UWQ4TVadQSk7QScda���hiRYR�Uo�S�Wa7~

���}© ª�ã¿ó[ônê�« è�ôn���zã¿ï¬��

ú�û�®Eû¦ü ý�þ'ÿ�����ÿ����	��

_qarcfeSQSUocdk7�¤RH² R�TVarj®Rr��Uu[ p arRYUo{7QSa p �4²2e�XSjlkwQSRd�´k7^YaªQSh7TBad^�^Yhi^`[]^Yara7��arRY��adcrUÖk7�W�W²)Uu[�UWT
cdhij�adR`TVh�RYh7[ðT�³Fk7^�aªUWQ2crhij®�ZXZTVar^�RH² R�TVarj®Rr~'_'eSad^�aªUWR`QSh�³Fk§²TVh�jlkwTYeSadj®kwTYUoc§kw�o�W²
�S^Yh¶tia�Uu[ÎRYh7[ðT�³Fk7^Ya3UoRJ�SXZ{w��[]^�ada7~ Z 1)�Ñhi^Yarh¼t7ad^`k7�W��TYeSa0ad^�^Yhi^�RJUoQlRYh7[ðT�³Fk7^Ya�kw^Ya p arRYUW{iQ
[Ák7XS�WTYR
k7Q p eSadQZcdaBk7^Ya`QSh7T
�Z^Ya p UocrTVk7�S�Wa7~¤_'eZad^Ya¸[]hi^Ya�QShg�S^Yh¶t UoR�UohiQZR�c§k7Q��´a`j®k7n7a'TYh
³Fhi^�nák7^�hiXSQ p TYeSadR�a+[Ák7XS�WTYR:k7R0�WhiQS{)kwR3TVeSa¸²;k7^�a+QSh7T:n QZh¼³`Q�~+�`XSQSQSUWQS{ARYhw[ðT�³Jk7^�a
c§k7QSQZh7T�n QZh¼³E��²+UWTVR�ad�u[´TYe�kwT
UWT
UWR��´are�k§t UoQS{�UoQ�k7Q�XSQSUWQ4TVadQ p a p ³Jk§²7~�}0QµTVeZa�hwTVeSar^
e�k7Q p �qUoQScr^Yadk7RYa p ^Yar�oUok7�SUo�WUWT�²ÑUoR�^�adÄ�XSUo^�a p �4²%RH²MRHTVarj®Rr��adR��´arcdUÖkw�o�W²�UW[Fe XZjlk7Q°�oUutiarR
p ad��adQ p hiQ,TVeSarj2~%��adQScra7��j�arTVeZh p R±e�k§tia)e�k p TVhá��a p a¸tiad�Whi��a p TVhácrhi��al³`UWTYe
�SXS{iRr�Zad^�^Yhi^�RJk7Q p [Ák7XS�uTVR�UoQl{7adQSar^Vk7��UoQ®kª³Fk¶²7�M³`eSar^Ya:crhiQ4TVUWQ XZa p �WUWtia�RYXZ�S�´h7^�T'kwQ p
^Yad�WUÖk7�ZUo�oUuT�²�c§k7Qµ��a`k7RYR�XS^Ya p ~�_'eSa`j®k7UoQ���hiUoQ4T�hw[´[Ák7XZ�WT¤TYhi�oar^Vk7QZcdaJTVeZad^Ya¸[]hi^Ya`UWRd�4eSh¶³
TVh�cdhiQ4TVUWQ�XSagkµR�ad^HtMUWcda�hiQScra±k+[Ák7XZ�WT'e�kwR�h cdcrXS^Y^�a p ~
aVF ° ¡�ª�b�ª( ~¢²kxgc¡� K�n¡ed´¬~»_¼M; NL¯�¹S@U@iD ³l¡eilk£¡S° Á �n·�dz¢²k£©Kº(¡¥b��ª(º�º)k£º��kÊ¼�b�¤ed¦·�k£ª� p³�kn l¬/¡eiKdYº(dE5ndfº��£¢¢²kn©Kº(¡¥b�ª� ~¤ed¦º(d´knbed¦¬Ebe�£¢ ¡Î@k£¤¥dzk£¤¥d�¡Î¼
mKª®gfknº(º�¼�»�dX¡Î�dfdf �rhk£ �¬¿r´vY¢²kn©Kº(¡¥b�m�df¤hr´vnvnv0º�ª( Kd´b��£¢)gX��¬�d´bfo ±



�zy|{~}/�����OÚ'�Û��y|�E���E�/���n�"{~ÜÞÝ�{¿�zßáàE��� ���/�  ¶�

_bhBj�UWTYUo{4kmTVaqTYeSa�ax&´adcrTYR¤h7[ZUo�W�u����adeSk¶t UWQS{JRYhw[ðT�³Jk7^�aÂh7^d�¼TVh��SXZTbUWTbj�hi^Ya�{iarQSad^Yk7�o�u²i�
cdhiQ4TV^�hi�o�WUoQS{�arQ4TVUWTYUoarR'UoQÑR�² R�TYadj�R U ³`eSUocfe�k7�S�S�WUoadRJTYhµe�k7^ p ³Jk7^�a±kwR`³Âad�W�±W¿��cdhiQScrad�ZTYR
e�k§tia;��adadQ p artiar�ohi��a p TYhÕk7�W�oh¶³Ò[]hi^�[Ák7XS�WTYRAk7Q p ^Yarcdh¶tiar^A[]^Yhij�TVeZaáUoj���k7c¸TVR�hiQ
TVeSa;RH²MRHTVarj2~ _'eSadR�a°crhiQScrad�ZTYRÑcdk7Q���a;RYXSj�jlkw^YUoyra p XZQ p ad^ATYeSaáTVh7�SUocáhw[0[Ák7XS�WT
TVhi�Wad^VkwQScdaw~)_qhá��a®k7�S�oa�TYh p arcdU p alhiQ°³`eSUocfeÕkwRY��adcrTYR±h7[F[Ák7XS�WT0TYhi�oar^Vk7Q4TªR�² R�TYadj�R
RYe�k7�W�3��aáUoj��S�Wadj�adQ4TVa pOp XS^�UoQS{ÀTYeSa�³Âhi^Ynþ[]hi^®TYeSUoR�TVeSarRYUWRd�Bk7Q�h¶tiad^Ht Uoar³ h7[�TVeZa
TVeSarhi^Ya¸TVUocdk7� p a¸¯�QSUWTYUohiQZR`k7Q p QSh7TYUohiQSR'R�e�k7�W���´a�{iUutiarQ2eSar^Yaw~

�'crcdhi^ p UoQS{�TVh \ ÙÎ�/	i�l^´k7Q p k7R
cdk7Ql��a`RYadarQAUoQ�¯�{Z~ �M~ü� U ��~� ¶�#W¸�4RH²MRHTVarj9�WUW[]a¸TVUoj�a
c§k7Q)��a p UutMU p a p UoQ4TVh±TYeS^Yara:�Se�kwRYadRr|�²T³6´Uµ·¶X¸º¹X¸R²[µ^».¼R½G³U»¾³U¸À¿}¹X¿Vµ�ÁI¸��Â²T³LÃLÄ#¶(¶Xµ^¸T¶Å¹X¸R²
¿	³6´U¿Vµ^¸T¶ªk7Q p TYeSa[µ^¸ÀÆ�´(³UÇiÈ(µ�É6³¸~

¾qUo{iXS^�ag�M~ú�M|
��e�k7RYarRBhw[¤RH²MRHTVarj �oUW[]a¸TVUWj®a

4Ê £ ì Ï�ÌO¨�Ìbà ì ÉËóqß]ÊMÉ,ÊMÌ�¥¶¨Z¥ ì Ý�ÌÆp arRYcr^YUo��adRATYeSa�R��´arcdUu¯�c§kwTYUohiQO�Se�k7R�aáh7[gkËRH²MR��
TVarj2~F�Bad^�agTYeSagh¼t7ad^Yk7�o��hi��ad^YkwTVUWhiQj®h p arRBkw^Ya p ar¯SQSa p ~��ÑhiR�TBh7[bTVeSagRYUuTVX�km�
TVUWhiQSRJ³`eSar^Ya0[Ák7XS�uTVRJcdk7QhMcrcdXS^`e�k§tia0TYh��´a�ad�WUoj�UoQ�kmTVa p a§k7^��W²®UoQ)TVeZa p adR�Uo{iQ�~
P�T�UoR�k7�u³Jk§² R��´a¸TYTYad^:TVhR�a§k7^�cfe,[]hi^0kw�WTVar^YQ�kmTVUWt7a+��hiRYR�Uo�SUW�oUWTYUoarR�TYhÑUWj®�Z�oadj�adQ4T
k®R��´arcdUW¯Sc±�S^�hi�S�oarj2�STYe�k7QÑTVh�e�k§tiaªTYhlcfeSarcfnÑ[]h7^�TYhMh�jlkwQ�²��hiR�RYUo�Z�oa�ad^�^Yhi^�R
�ÖkwTYad^'hiQ�~
�Bad^�a7�ËÊ|¹XÄT½Ì¿Í¹XÈXÁIµV²Ë¹X¸SÉ6³�e�kwR`TYh®��a0�SXS^�RYXSa p ~

4Ê�¢ È Ï�Ï ì ÌbÏÀ¨SÌqàO¥¶Ê £r¥ ì ÌÎÏ e�k7RÎTVhB�´aÂ�´ar^�[]hi^�j®a p TYeShi^Yh7XS{ieS�u²:TVhB�´aFk7�S�oa�^Yarj®h¶t7a
k7R�jlk7Q4²�ar^Y^�hi^YRÂk7Q p [Ák7XS�uTVRd�iTYe�kwT�e�k§tiaB�´aradQ®UoQ4TV^�h p XZcda p ³`eSUW�oa`Uoj��S�oarj®arQ4T��
UoQS{)TYeSa®RH² R�TVarj2�¤k7R��´h7RYRYUW�S�oaw~®P�TgUWRgQZh7Tªk7�W³Fk§²MRgk7�Z�S�oUWc§k7�S�Waµk7Q p°p adR�Uo^Yk7�S�oa
TVh�RHTV^YUWcrTY�W² p UWt U p a3TVeZa3TVarR�TVUWQS{µk7Q p UWj®�Z�oadj�adQ4TVkwTVUWhiQ®�Ze�k7RYarRd~
�3RJ[ÁkwXS�WTYRJk7^�a
adQScrhiXSQ4TVar^Ya p TVeSa¸²µe�k§tia`TVhg�´a�^Yarj®h¶tia p � eSadQScraBTYeSUoR
UoR�k7�WRYh�c§kw�o�oa p TVeSa�Ê|¹XÄ!½Ì¿
Çh³U»¾ÁIÈI¹X½M�SeSk7RYaw~

õdÌ ]|Î Ê�¦ ïÎì ©iÊ�p adQSh7TYadR�TVeSa�³Fhi^�n�UoQS{ª�Se�k7R�a3h7[�kªR�² RHTVadjÑ~�P�TÂUoR�^YXSQSQZUoQS{ghiQlUuTVR
¯�Q�k7�
Tfk7^�{iarT3e�k7^ p ³Jkw^Ya7�´[]XS�W¯��W�oUWQS{�TVeSagTfk7R�n R0UuT3eSk7R:��adadQ p artiar�ohi��a p []h7^d~3P�QáTYeSUoR
�Se�k7R�aUWT+UWR+QSh;�WhiQS{iar^+�´h7RYRYUW�S�oa®TVh;cfe�k7QZ{iaATVeSa)RH² R�TVarj@UoQDkáR�Uoj��S�oa�³Jk§²7~
¾�XS^�TYeSad^�j®hi^�a`UWT
RYeZhiXS� p QSh7TÂ��a�QZadcdarRYRYk7^�²�TVhgcfe�k7QS{7aBUuT§~¤_'eZUoR�UoR�TVeZaB�SeSk7RYaw�
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³`eSad^�a�[ÁkwXS�WT0TYhi�oar^Vk7QScraµc§k7Q,k7Q p e�k7R0TVhÑ��a®kw�S�S�oUWa p �ÎkwRgUWQ;TVeSUWRg�Ze�k7RYaµTVeZa
R�² R�TYadjÃe�k7R'TYh�crhi��a�³`UuTVe)[Ák7XS�uTVR`k7�W���4²)UuTVRYar�W[�~

_'eSaª¯�^YRHT3T�³Âh)�Se�k7R�adR:cdk7Q;�´aªcdhi�W�oarcrTVa p XSQ p ad^3TYeSa±TYhi�SUocÏÊ|¹XÄT½Ì¿u¼RÇh³UÈX³U¸À¿7µ�ÁI¸�� Z _
TVeSaATYeSUo^ p UoR±³`eZad^YaÐÊ|¹XÄT½Ì¿�¿�ÁI½G³UÇ�¹X¸SÉ6³g³`UW�o���´a)kw�S�S�oUWa p ~%¾�k7XZ�WT+�Z^Yart7adQ4TVUWhiQDe�k7R+TYh
jlk7R�RYUutiad�u²DXZTVUW�oUWydaATVarcfeSQSUWÄ XZadRlTYhËk§tih7U p �ZXS{iRlUWQ�RH² R�TVarj®R�³`eSUo�WaR�TVUW�o�'UWQ p arRYUW{iQ
�Se�k7R�a7~B}:QSag³Fk§²TVh p h�TYeSUoR�UoR'TVh®��k7^HTVUWTYUohiQATYeSa±RH² R�TVarjÃUoQ�R�jlkw�o�oar^'k7Q p RYj®k7�o�Wad^
��k7^�TYR�³`eSUocfe�c§k7Q�a§kwRYUo�u²+��aJTVarR�TVa p k7Q p hiQZ�W²+crhij��SUo�WaFUWT�km[ðTVad^H³Jkw^ p R
UoQ4TYhªk0RH²MRHTVarj
h7[SUWQScd^�a§k7R�UoQS{`cdh7j®�S�Wa¸·MUWT�²3�SXZTb³`UWTYe�TYadRHTVa p j®h p XS�WadRr~q_'eSUWR�³Jk§² p arRYUo^�a p hi�´ar^VkwTYUohiQ
h7[�crhij®�Z�oa¸·AR�² R�TYadj�RBcdk7QÑ�´a0�S^�h p XScda p j+XScfeÑa§kwRYUoar^�k7Q p j®h7^Ya0^Yar�oUok7�S�W² \�Ð
^Vk#	iÿK^�~
¾�h7^:TVeSUWRd��TVeSaµj�h p XS�oarR:h7[ÂcdhiXS^�RYa�e�k§tiaµTVh)[]a§kmTVXS^�a p ar¯�QSa p UWQ�TYad^H[Ák7cdarRªkwQ p eSk¶t7a
TVhÀ��a;k7RAUWQ p ar�´arQ p adQ4TA[]^�hij a§k7cfe�hwTVeSar^)k7Rl��hiR�RYUo�Z�oa7�J³`eZUocfe�UoQOUWTVR�ad�u[0eSUoQ p ad^�R
k7�S�S�WUoc§kmTVUoh7Q+h7[´R�² QSad^�{7²µax&´adc¸TVR�h7[´cd^Yh7RYRH��Tfk7R�n�^Yar{iUoRHTVad^�XZRVk7{ia`hiQZ�W²+Uu[�TVeSarRYaBk7^Ya'QShwT
³Far�o�u� p ar¯SQSa p ~%�BQSh7TVeZad^���hiRYR�Uo�SUW�oUWT�² U ³`UWTYeShiXZT±e�k§tMUWQS{áTVh�R�TV^�Uoc¸TV�W²°R��S�oUuT+j�h p XZ�oadR
[]^YhijÒadk7cfe�hwTVeSar^�WJUoR'TVeZagUWQ4TV^Yh p XSc¸TVUWhiQh7[���hiUoQ4TYR'h7[�crhiQ4TV^Yh7�Îk7Q p hi�SRYar^�twkwTYUohiQ���kwR
RYXS{i{7adR�TYa p UWQ \�Ð
^Vk#	7ÿl^��b³`eSar^Ya�TVadRHT+RHTVUoj±XS�oU�cdk7QË��a®k7�S�S�WUoa p k7Q p twk7�oXZadRg�´a�^Yadk p
hiXZTBkwTBk p adRYUW^Ya p ��hiUoQ4T`UoQ)TYeSaªRH² R�TVarj ³`eSUo�Wa0^YXSQSQZUoQS{S~��3�uTVeSh7XS{ie)TVeSUWR`UoR'j®k7UoQS�u²
k7�S�S�WUoa p UWQ,e�kw^ p ³Fk7^YaµTVarR�TYUoQS{S�ÎUuT�UoRgk7�oR�hXSRVk7�Z�oaµUoQ%RYhw[ðT�³Jk7^�aAkwT0TYeSa�cdhiRHT±h7[���[]hi^
a¸·Zk7j��S�oaw� UWQ4TVad^�^YXS�MT
^YhiXZTYUoQSarR
^Ya§k p UoQS{0h7XZT�hi^�UoQSR�ad^HTVUoQZ{ p adRYUW^Ya p twk7�WXSadR
kwT�R��´arcdUW¯Sc
�´hiUWQ4TVRd~

�BR:R�TVkwTVa p k7�´h¶t7a7��RYhw[ðT�³Jk7^�a+c§kwQ;QSart7ad^��´a±cdhij��S�oa¸TVar�W²�SXS{m��[]^Yara7~0_bh)�´a+k7�S�oa
TVhAe�kwQ p �oa p U�&´ad^�adQ4T3T�² ��adR0h7[
ar^Y^Yh7^YR:kwQ p [Ák7XS�uTVRd��TVeZadRYa�eSk¶t7a+TVhA��a±cr�Ök7R�RYUu¯�a p ~3�
��k7RYUWc+³Fh7^YnáhiQ%cr�Ök7R�RYUW¯Sc§kwTYUohiQáUWR0�4²;Ù�ada�k7Q p �BQ p ad^�RYhiQ�\ ÙÎ�/	i��^�~±_'eSa¸² p adR�cd^�Uo��a
T�³Fh®��k7RYUWc0cd�ok7RYR�adR`h7[b[Ák7XS�WTYRd|n¹X¸À¿Vµ�ÉUµ�¼p¹X¿	³�²�k7Q p ÄT¸R¹X¸À¿7µ�ÉUµ�¼p¹X¿�³�²0hiQSadRr~
¡)Ì´¥ ì © ì ób¨Z¥¶Ê à�Í�¨ È ßð¥¼£ k7^Ya�twk7�oXSarRÂh7XZTFhw[�^Vk7QZ{ia U T�² �´a p UoQ®��²µTYeSa3XSR�ad^�[]hi^Âa¿·Zk7jµ�

�S�oa
W�h7^ p Uut U p arRª�4²°ydar^YhS�¤[]h7^ga¿·Zk7j®�Z�oa7�b³`eSad^�alan&�arcrTVUutia®cdhiXSQ4TYad^Yj�a§kwRYXS^�adR
c§k7Q°��a®kw�S�S�oUWa p �4²;�S^�hij®�MTVUoQZ{ATVeSaµXSR�ad^ªk7{4k7UWQáTVhÑUoQS�SXMTgkcrhi^Y^�adc¸Tªtwk7�WXSa7~
¾�XS^�TYeSad^�j®hi^�a�[Ák7UW�oXS^�adRlhw[ªeSk7^ p ³Fk7^�a;cdhij��´h7QSadQ4TVR)cdk7Q �´aák7Q4TVUocrUo��kmTVa p kwR
TVeSa¸²2³`UW�o�Îart7adQ4TVXSk7�o�u²Ñ[ÁkwUo��~'�B�S�S^�hi�S^YUokwTVag[Ák7XS�uT�TYhi�oar^Vk7QZcda±j�a§kwRYXS^�adR:cdk7Qá��a
Uoj��S�oarj®arQ4TVa p UWQ�TYhµR�² R�TYadj�RBTVh p a¸TVadc¸TB³`eZadQáe�kw^ p ³Fk7^Ya�[Ák7UW�oXS^�adR'h cdcdXZ^BkwQ p
adQSR�XS^YaFcdhiQ4TVUWQ�XSa p R�ad^�t UWcdaJ�4²i�w[]hi^qa¿·Zk7j®�Z�oa7�wR�³`UuTVcfeSUWQS{3hi��ad^YkwTVUWhiQªTYh:k3R���k7^�a
XSQSUuT§~

Ñ ÌÎ¨�Ì´¥ ì © ì óq¨M¥¶Ê àOÍ�¨ È ß]¥¶£ k7^�a p arRYUW{iQ®[Ák7XZ�WTVRr� k7R�TYeSa3an&�arcrTYRFh7[�RYXScfeA[Ák7XZ�WTVR�³`UW�o����a
XSQM��k7Q4TVUocrUo��kmTfk7�S�Wa7~ � e�kwTªUoR�j®h7^Ya7�ÎTVeZalhiQS�u²áT�² �´a®h7[J[Ák7XZ�WT0TVeSkwT±a¿·MUoR�TYR±UWQ

a f ½�º�be��gfknº(º�d¦¬Í°±¢²kn©Kº(¡«ª( _¡e�xº(d¦¤¥kn lgXd	±���gfg¦knbeª(�x lk£º�º(¼�; ½AÒ� xuhD o
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RYh7[ðT�³Fk7^�a7��UoR:k p adR�Uo{iQá[Ák7XZ�WT§��k7R:R�h7[ðT�³Jkw^Ya p h adR0QShwT p ad{7^Vk p a±h¼t7ad^:TYUoj�a7��kwR
e�k7^ p ³Jkw^Ya p hMarRd~ ZVk

ú�û�®Eûjú ÓÍ��Ô��~)Õ�hþ ��Ön��×��}��ØÐ�����@þp���.�S�
¾�kwXS�WTqTVhi�Wad^VkwQScdaJUWR�j®k7UoQS�u²gk7�S�S�WUoa p []hi^�e�kw^ p ³Fk7^YaJ[ÁkwXS�WTYR�\ ÙÎ�/	i�Z�4��~i�7�%�l^@\¬Ùbx��/�i�K^��
�SXZT�TVarcfeSQSUWÄ XZadRµe�k§tia��adadQ p a¸tiar�ohi��a p TVh;crhi��aA³`UWTVeËRYh7[ðT�³Fk7^Ya U]p adR�Uo{iQ6W�[Ák7XS�WTYRd~
_b³Âh0jlk���hi^ÎcdhiQScrad�ZTYR�k7^�aFXSRYk7{iaFhw[�kMÇh³6É6ÁIÈX³UÇiÙÚÃL½GÁ(É6Û�k7Q p ¸ÀÆ�ÈX³UÇh´Uµ�ÁI¸�¼RÇhÁ�¶XÇE¹X»Ü»Üµ^¸T¶7~
_'eSadR�a�crhiQScrad�ZTYRªkw^Ya�QSh7T:Uoj��S�oarj®arQ�TYa p UWQ4TVhATVeZa+R�² R�TYadj p a¸tiar�ohi��a p%p XS^�UoQS{ATYeSUoR
TVeSarRYUoRr�i�SXZT�k7R¤^�ad�Wh4k p UWQS{Bhw[�cdh p aFUWR¤�S^�h¶tMU p a p �XÝ���tiar^YRYUWhiQ+�S^�hi{i^Yk7j®j�UoQZ{�cdk7Q+adk7RYUW�W²
�´a�RYXZ�S�´h7^�TVa p ~
1AÊ ©iÝ ï Ê�¦K7þ¢qßÁÝ�©mÜþ£§©mòbÊ ÉËÊ �S^Yh¶t U p arR±[]hi^ªk7XZTYhijlkmTVUocµ��kwcfn�³Fk7^ p ad^Y^�hi^±^�adcrh¼t7ad^H²

Uoj��S�oUWcdUuTF�4²ATYeSa�j®arcfe�k7QSUWRYjÑ�Sad^�^Yhi^ p a¸TVarcrTVUWhiQÑ��²lTVeSagk7crcdad�MTfk7QScragTYadRHT3kwQ p
[Ák7XS�uT�TY^YadkwTVj�adQ4T�TVeS^�hiXS{ie�TVeSaBXSRYaBh7[Îk7�uTVad^�Q�kwTYa�j�h p XS�oarRd~��BRF��kwcfn�³Fk7^ p ad^��
^Yhi^¤^Yadcrh¶tiad^H²�UoR¤k7�S�S�WUoa p �7QSh p k7jlkw{iaJk7R�RYarRYRYj�adQ4T
UWR�QSadcradR�RVk7^H²i~�_'eSa'R�cfeSadj�a
UoR�Uoj��S�Wadj�adQ4TVa p ��²%arR�TVk7�S�oUWRYeSUWQS{ÑkÑ^�adcrh¼t7ad^H²,��hiUWQ�T��Z^YUoh7^:TVhTVeSaµc§kw�o��h7[Fk
Tfk7R�n;k7Q p TYadR�TYUoQS{ATYeSa�hiXZTY�SXZTgkw[ðTYad^H³Jk7^ p R0[]hi^0k7crcdar�ZTfk7QZcda7~�P�Q;TYeSa�c§k7R�aµh7[
[Ák7Uo�WXS^Yaw��TVeSaµRH²MRHTVarj ³`UW�o���Sk7cfn4TV^Vkwcfn%TYh)TVeSa�^Yarcdh¶tiar^�²°�´h7UoQ4Tgk7Q p R�TVk7^�Tªk7QM�
h7TVeZad^d��R�adcrhiQ p k7^H²i�Îj�h p XZ�oaª³`UuTVeáTYeSa�RVk7j�a p kwTVkA�S^Yh¶t U p a p hiQáTVeZa�UoQS�SXMTVRd~
_'eSUoRBc§k7Q;��a±^�ad��a§kwTYa p k7RBh7[ðTVarQ;k7R3TYeSad^�a+k7^�a p U²&�ar^YarQ�T:j®h p XS�WadRBk¶twk7UW�Ök7�Z�oa
[]hi^JTVeZUoRJTfkwRYnATVhµ��a�cdhij��SXZTYa p ~��B�oRYhµQSarR�TYUoQS{�h7[bTVeSUWR'RYcfeSarj®agUoR'��hiRYR�Uo�S�Wa7~

�]�ï Ê�¦m£ ì Ý�ÌEóq¦¼Ý�Ï�¦m¨SÉÀÉ ì ÌbÏ�p adR�cd^YUW�´arR;k��Z^Yh cdadR�R�³`eSar^YaÀ^�hiXZTVUWQSadR2k7^�aËUoj��S�Wa¸�
j®arQ4TVa p QSh7T®hiQS�W²Dh7QScdaw�'�SXZT®UoQ p ar�´arQ p arQ�TY�W²D[]^Yh7j�a§k7cfeEhwTVeSar^lUoQ�Ý�t7ad^��
RYUWhiQSRd~;�B�o��h7['TVeZadjØk7^Ya®a¸·MadcrXZTVa p ³`UuTVeËTYeSaARVkwj®aAR�arT�hw[ p kwTfk�k7Q p TVeZadUo^
hiXZTY�SXZTJcrhij���k7^Ya p TYh±a§kwcfeAh7TVeZad^�UoQAkgRYhi^HTFhw[�^Yar�S�oUWc§kwTYUohiQµcfeSarcfn�~�zJkwRYa p hiQ
kAjlk���hi^YUuT�²Ñt7h7TVaw��TVeSUWR:cfeSarcfnác§k7Q;TYeSadQ;ar�oUoj�UoQSkwTVagad^�^YhiQSarhiXSR0^�adRYXZ�WTVRr~�_'eSa
p U�&´ad^�adQScra:TVh+TYeSa0^Yarcdh¶tiar^�²�S�WhMcfn�RYcfeSarj®a0UWRd�ZTYe�kwT'a¸tiar^�²k§twk7Uo�ok7�S�WaBj�h p XS�oa
³`Uo�W����aAa¿·ZarcdXZTYa p UoQ,artiar^�²Õcdk7RYaAk7Q p QShwT�UW['h7QSaAh7['TYeSadj [Ák7Uo�WRd~Ñ_'eSak p �
twk7Q4Tfk7{ia®�´arUoQS{�cdhiQSRHTfk7Q4T�a¿·MadcdXMTVUoh7QËTVUWj®a�UoQËk7�o�
c§kwRYadRr�
artiarQÕTVeShiXZ{ieÀUWTªUoR
�ohiQZ{iad^�UWQ+h¶tiar^Vk7�W�M[]hi^�j�hiRHT�c§k7R�adRr~�_'eSa`�S^Yh7�S�oarj eSh¶³Âart7ad^
a¸·MUoRHTVRr�4hiQµeSh¶³�TYh
p adcrU p a'h7Q+TVeSa'crhi^Y^�adcrT
^�adR�XS�WT�Uu[�TVeSa'hiXMTV�SXZTYR
k7^YaF�S^YUWQScdUW��k7�o�u²gk7�o� cdh7^Y^YarcrT
�SXMT
p U�&´ad^r��[]hi^�a¸·Zk7j��S�oaµ��adc§kwXSRYa�h7[ p U�&´ad^YarQ4Tª^�hiXSQ p UoQS{Ñh7[JQ�XSj±�´ar^YRghi^�XSRVk7{7a
h7[ p U�&´ad^�adQ4TBk7�S�S^�h¶·MUWjlkwTYUohiQZRd~

aVt ½�ºÀ¡¥iK�n©l¨ni/¡eiKd¦¤edYilkh5ndz»�dfdf �ª� C5nd´bÎ¡¥ª(¨_k�¡eª��n �b@»_¼|°± _¡edfº�ª( _¡e�ÚÞ »Kª(¡�¬�d´gfkÊ¼#ßpst�x¤�Þ »KªÀ¡�¤e�n¡Eß w�¬�©Kdz¡¥�gf�xbe·�ª�gY¤¥kÊ¼�b¦³�beª( K¨xº(df¸ »lªÀ¡�d¦¤e¤¥�n¤jb«kn¤ed�·��_bÎ¡¥º(¼�gfkn©lbed¦¬~»
¼�¬�d¦beª(¨x �¢²k£ª�º�©K¤ed´b«ª� à>«½u�Û·���¬�©Kº�d¦b¦o Á d¦dÂ�Ã
Ã_Ä@Å¶Æ
ÆiwCwCw�Í±ÃL�(��xxË�Ì6Í¶Ì£Ï
ÐKÆ|�
ÉnÏ
Ð
ÌUylÆ�Â�Ã�Ù%ÈxÆLxUy_Ã
ÏL�lÆC{nÌlÇcÙ!z|{(�¦ÏKÉ|�lÇ)Í Â�ÃÊÙ%Èlo
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P�QþUWj®�Z�oadj�adQ4TYUoQS{ÑkáR�² RHTVadjÑ��TVeSa p art7ad�oh7�´ar^�e�k7R±TYh p adcrU p a)h7QÀ³`eSad^�ak7Q p eSh¶³
j+XScfeÀ[Ák7XS�uT±TYhi�oar^Vk7Q4TgTVadcfeZQSUoÄ�XSarR�RYeShiXZ� p ��aAk7�S�Z�oUoa p ~á_'eSalR�² R�TYadjÑ«¬R�^�ad�oUok7�SUW�oUWT�²
RYeShiXZ� p UoQScr^Yadk7RYaJXZ�µTYh:TVeSaJTYeSa p arRYUo^�a p U h7^�k�&´hi^ p kw�S�oa
Wb�oa¸tiar���i�SXMT
UWT¤³`UW�o� �´a'j±XScfe
TVh h3cdh7R�TV�u² U TVUWj®a�k7Q p j�hiQSar²'W�TVh3UWj®�Z�oadj�adQ4Tb^Ya p XSQ p k7QScr²±k7Q p TVhi�Wad^VkwQ�Tbj�a§k7R�XS^YarR
UoQ+a¸tiad^H²+�SUuT¤hw[STVeSaFR�² R�TYadjÑ~��3Rqcdhij��´h7QSadQ4T¤[ÁkwUo�oXZ^Ya
c§k7Q�hw[ðTVadQ±�´aÂjlkwTYeSadj®kwTYUoc§kw�o�W²
�S^Ya p Uoc¸TVa p U k7Q p UoR`UWQ2j�hiR�T�cdk7RYarRBTVeZaªXSQ p ad^��W² UoQS{�c§kwXSRYag[]hi^'[Ák7Uo�WXS^Ya
W¸�SUuTBUWR`h7[�XSR�a
TVh)k7�Z�S�W²Ñ�S^�hi��k7�SUW�oUWR�TVUWc0j®a¸TVeSh p R`TVh)kwRYRYarRYR:TYeSadR�a+^Yar�oUÖkw�SUo�WUWT�²A�Sk7^Vk7j�arTYad^�Rá\ Ù��~	i�Z�
��~8����^�~

_'eSUWRATVeSarRYUWRA³`Uo�o��cdh¶t7ad^2k7RY��adc¸TVRh7[�[Ák7XS�uTATVhi�Wad^Yk7QScdaák7R)UoQ p Uoc§kmTVa p kw�´h¶tia°kwT
^Yad�Wartwk7Q4T+��hiR�UWTVUWhiQSRr~2_bhá�S^�h¼t U p al[]hi^geSUo{7eÀk§twk7Uo�ok7�SUo�WUWT�²7��TVeSaARH² R�TVarj@k7�WRYh2e�k7R±TYh
cdhiQ4TfkwUoQ p a§k p �WhMcfn p arTVarcrTYUohiQlk7Q p ��aBk7�S�oa`TVhg^Ya¿��RH²MQZcfeS^YhiQZUoydaB³`UWTVeµTVeZa3eShiRHT§� hiQScra
cdhij�j+XSQSUWc§kwTYUohiQÑe�k7R3�´aradQá�WhiR�Td~3P�T3³ÂhiXS� p ��a p adR�Uo^Yk7�S�oa�TVhlUoj��S�oarj®arQ�T p adk p �WhMcfn
�S^Ya¸tiadQ4TYUohiQ��
�SXMT�TVe�kwT±�S^Yh¶t7adR�TVh;��a p U·ä®crXS�WTªTVhá��a)Uoj��S�Wadj�adQ4TVa p UoQÀká{iadQSar^Vk7�
jlk7QZQSad^ \¬Ù��/	i�Z�¤��~� §ù%�l^�~ � e�kwTª³`Uo�o�¤�´a®Uoj��S�oarj®arQ�TYa p UoR�TVeZalk7�ZUo�oUuT�²�TYh p a¸TVadc¸T
p a§k p �oh cfn R3k7Q p ^�a§k7c¸T:kwcdcdh7^ p UWQS{i�W²A��²2RYarQ p UWQS{lar^Y^Yh7^B��kwcfn7arTYR:TVh®RYUo{7Q�k7��TVeZa±RYUuTVXM�
kwTVUWhiQ�TVh®TVeSa�eSh7R�T U k7R3³`Uo�W�Î�´a p hiQSa+hiQ p arTVarcrTYUoQS{k7Q4²�h7TVeSar^:ad^�^Yhi^r�´TYhMhpW¿�´TYhA^Ya¿�
R�² QScfeS^�hiQSUoyraBUu[���hiR�RYUo�Z�oa7��kwQ p TVeSarQl^Ya¸TV^Yk7QSRYj�UWT¤TVeSa'[Ák7UW�oa p �Sk7cfn7a¸T§~�_'eSUWRÂkw�S�S^Yhik7cfe
UoR±R�Uoj�Uo�ok7^0TVh�TYeSaAhiQSalRYXS{i{7adR�TYa p UoQ \ú�Z�Zz'�'	#	S�¤��~F K7�l^��q³`eSad^�a)UoQÕk�crhiQScrXS^Y^�adQ4T
R�² R�TYadj k7�o�Â�´arQ p UWQS{;TV^VkwQSR�[]ar^YR®k7^Ya)RHTVhi�S��a p k7Q p TVeZaÑcrhij��S�oa¸TVa)�S^�hMcradRYR�e�k7R�TYh
�´a)TV^�Uoa p k7{4k7UWQ�~Ë_'eSUWR�h7[BcdhiXS^�RYaÑk pSp RµTYh%h¼t7ad^Yk7�o�Ja¿·MadcdXMTVUoh7QþTYUoj�a7��³`eSUWcfeþt7ad^�²
�oUonwad�u²,�Wa§k p RªTVh%kÑ[Ák7Uo�WXS^Ya p XSaATYháa¸·Mcdara p a p TYUoj�a¸��RY�ohwTVRd�¤k7R�k7�W��TVeSarRYaATVarcfeSQSUWÄ XZadR
j®arQ�TYUohiQZa p kw�´h¶tiaAk7^Ya p art7ad�Whi�´a p []hi^gcr² cd�WUoc�^Yadk7�u��TVUoj�aµk7�S�Z�oUocdkwTVUWhiQSR�k7Q p TVeSar^Ya¿�
[]hi^Ya3TYeSaBTVk7RYn�R'e�k§t7a:TVh+��a3^�ad��a§kwTYa p �u²la¿·ZarcdXZTYa p UoQlk+R�TV^�Uoc¸TJRYcfeZa p XS�Wa7~
P�Q`\��~�¾�iùl^
k�RH²MRHTVarj UWR'j®arQ�TYUohiQZa p TVe�kwT�e�kwR3k p a§k p �oUWQSa0RYXScfe2TVe�kwT`TYeSad^�aªUWRBkw�W³Fk¶² R`TVUWj®a:TYh
a¸·MadcrXZTVak�R�adcrhiQ p k7^H² U k7�WTYad^�Q�kwTVUutia
W�j�h p XS�oaw�qR�eShiXS� p TVeZaA�S^YUWjlkw^�²;j�h p XS�oa�[Ák7UW���
TVh®kwT`�oadk7R�T`�S^�h¶tMU p agk p ad{i^Yk p a p R�ad^�t UWcda7~

P�QËTYeSalcrhiQ4TVa¿·MT+h7[JTVeZadhi^�arTVUWc§k7�
³Âhi^Yn��¤TYeSalcrhiQScdar�ZT�UWj®�S�Wadj�adQ4TVa p eZad^YalUoRªk7Q
Uoj��S�oUWcdUWTY�W² p ar¯�QZa p ^Yarcdh¶tiar^�²;��hiUoQ4Td��k7R:h7Q�TVeSa±hMcrcdXS^�^YadQZcdaµh7[�[Ák7XS�uTVR�TVeSa+�Z^Yh cdadR�R
UoR�^Yhi�W�oa p ��k7cfnµUWQ�TYUoj�aBkwQ p TV^�Uoa p k7{ik7UoQ�~q_'eSUoR�h7[�crhiXS^�RYa3h7QS�W²µ��k§² RFUWQ®TYeSa3cdk7RYaBh7[
TV^VkwQSRYUWadQ4T3ar^Y^�hi^YR p XSa�TVhµR��SUonwadR3h7Q p kmTfk��oUWQSadRr��UWT p h adR`QSh7T�eSar�o�[]hi^`j®h7^Ya0RYa¸tiar^Ya
[Ák7XS�WTYR'�oUWn7a0�SUuTVR'h7[¤k p kwTfkµ�SXSR'TYUoa p TYh®k+¯Z·Ma p �oa¸tiar��hi^J½�h4kwTYUoQS{µ�WUoQSarRd~ ZVl

}:Q�TVeSaÂÄ XZadR�TYUohiQªh7[SeSk7Q p �WUoQS{`ad^�^YhiQZadhiXSRqRYUuTVX�kwTYUohiQZRd�¼UWTb{iarQSad^Yk7�o�u²0UoRÎ{ih h p R�T�² �Wa
TVh+cfeSarcfn)k7�W��^�arTYXS^YQ)crh p arRF[]hi^Âad^Y^�hi^Âtwk7�WXSadRFk7Q p k7c¸T'k7crcdhi^ p UoQZ{i�W²7~ Z7o P�Q`\¬�S�Zz'�'	�	�^��
aV�Eå d¦b¥gX¤¥ª�»�d´¬Eª� Ð; Q6¤jkU xvhD�knb@©l Kª�¬Kª(¤¥d¦gX¡eª��n lknºpk£ l¬/¤jk£ l¬��x· df¤¥¤e�x¤¥b�¤¥d¦bem�d´gc¡¥ª�5xdfº�¼noa �f° ¡zilkxb«¡¥�E»�d0 K�n¡ed´¬%³�¡eilk£¡"ª� ¿ Kd´k£¤¥º(¼~k£º�º)b¶ª(¡e©lk£¡eª��n lb"gX�x lgXd¦¤e lª( K¨/gfknº(º�ª( l¨��£¢µbe©K»�¸ ¤¥�n©�¡¥ª( Kd´b«�x¤
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eSh¶³Fa¸tiad^r��UWT�UoR�R�TVkwTVa p ��TVe�kwT'â�UuT�UoR�XSRYX�kw�o�W²)k�³Fk7R�TYa+h7[�TYUoj�a�TYhlcfeSarcfnÑTYeSaªtwk7�WXSa7~�ä
_'eSUoR�^�adj®k7^Ynmk7�Z�oa
RYarQ�TYadQScra`�´arcdhij�adRqj®hi^�aF{i^Yk7RY�Sk7�S�oaÂkw[ðTYad^¤eSk¶t UWQS{:^Yadk p TYeSaFcrhijµ�
�S�oa¸TVa���k7^Yk7{i^Yk7�Se�~�P�T�UoR:k7RYR�XSj®a p TVe�kwT:hiQSa�c§kwQ°RHTfk7^HT0RYarQSRYUW�S�oaµkwcrTVUWhiQSRr��hiQScraµk7Q
ad^Y^�hi^FUWR p arTVarcrTYa p ~
P�QA��kw^Vk7�W�oad���Z^Yh cdadR�RYarRd��k7R p UWRYcdXZRYRYa p UoQ�\¬�S�ZzJ�'	#	�^�� TYeSad^�a3UWRÂQShwT
j+XScfeATVeSkwTJcdk7QA��a p hiQZa0kw[ðTVar^Jkgcdhij�j+XSQSUWc§kwTYUohiQ�ad^�^Yhi^ÂhMcrcdXS^�^Ya p �Zh7TYeSad^�TVe�kwQA^Ya¿�
�´adkwT�TVeSa'crhij��S�oa¸TVa'�S^�hMcradRYRr~�_'eSar^Yar[]h7^Ya`UWT�UWR�h7[��oUuTYTV�WaÂUWQ4TVad^�adRHT�³`eZUocfe�twk7�oXSaÂ[Ák7Uo�WUoQS{
[]XSQScrTYUohiQZR�^�arTYXS^YQ�~ ZVq

����æ â*�Ï¬�è�ïèç ð�ó��zãÚé,�xôn�£ê8î
���oh7T¤h7[�³Fhi^�n+e�k7R���adarQ p hiQSa'UWQ+TVeSaJ¯�ar� p h7[�^�adcdh7QZ¯�{iXS^Yk7�SUW�oUWT�²ªh7[´¾���x0�ER�² R�TYadj�R
XS�lTVh�TVeZa3UoQ4TY^Yh p XScrTYUohiQµh7[���k7^�TYUÖk7�W�W²ª^YarcdhiQZ¯S{iXS^Vkw�S�oaB¾���x��BRÂ�WUonwa�TYeSaBQZar³êm:UW�oUWQM·
Ð:Uo^HTVa¿· ZVr U k7Q p �M�Sk7^�TVk7Q6W p art UocradRr~EãBhwT®j±XScfeOcdk7QO��a)[]hiXSQ p UoQÕTVeSaÑ�oUuTVar^VkwTYXS^Ya
hiQá^YarcdhiQM¯�{iXS^YkwTVUWhiQáh7[
�:�Z�>RH² R�TVarj®R�kmT3^�XSQM��TYUoj�a7��eSh¶³Âartiar^d~ª�MUWQScdagTVeSa±¾���x��BR
j®arQ�TYUohiQZa p kw�´h¶tiaÂk7^�aÂhiQZ�W²0^�adcdh7QZ¯�{iXS^Yk7�S�Wa�UWQ0â�cdhi�WXSj�QSRHä¤TVeSa¸²±kw^Ya
QSh7TbTVe�kmTqXZRYar[]XZ�
UW[�hiQSaJ³Fk7Q4TVR�TYh0e�k§tia`{iarQSad^Yk7�M[]^�ada p hijÚUWQ+^YarcdhiQZ¯S{iXS^YUWQS{ p a¸tMUWcdarR�hi^���k7^HTVR�h7[�h7QSa7« R
p adR�Uo{iQ�~:�2hi^�adh¶tiar^d��TVeZa±UoQ4TYad^YQSk7�qh7^Y{4k7QZUoRVkmTVUoh7QÑhw[�TVeSa±¾���x��BR:e�k7R�TVhA��a±n�QSh¶³`Q
tiad^H²0³Far�o�iTYh���a�k7�S�Wa�TVh p UWt U p a�TVeSa�[]XZQScrTYUohiQ�kw�oUWT�²BUoQ4TYh��Sk7^�TYR�TVe�kwTbcdk7Q��´a
^Ya¿���Wh4k p a p
kwTgk7�o��~0_'eSUoRBtiad^H² p a¸tMUWcda p ar�´arQ p k7Q4Tg�´are�k§t Uohi^ p hMarR0QSh7T0arQScdhiXZ^Vk7{ia p artiar�ohi��ad^�R
³`eSh�kw^Ya�TV^H²MUWQS{)TVhUoj��S�Wadj�adQ4T0��hi^�TVk7�S�oa+k7Q p hi�´arQ p adRYUW{iQSRgk7R0TVeZar²%k7^�aµ�´hiXZQ p
TVhµTVeSUWR p art Uocra0[]hi^`k�cdad^HTfk7UWQ)TVUoj�a7~

��^Yhw[]adRYR�hi^ÂÐ3Uo�W�Ök7R�adQShi^r��/ s []^YhijÅTYeSa:s/�JÙ��L� p k7�MTVUWt7a0�BUW{ie®�qad^H[]hi^Yj®k7QScra0�Mcdk7�u�
k7�S�oa3�B² Q�k7j�Uoc~�Fhij®�ZXZTVUWQS{+�3ar��k7^HTVj�adQ4T§�MR�TfkmTVadRFUoQlTYeSa3UWQ�TY^Yh p XSc¸TVUoh7Q®TVh±eSUoRÂ�S^Yhw�
�´hiRYk7�q[]h7^ p ² Q�k7j�Uocgcdh7j®�SXMTVUoQZ{Ak7^�cfeSUWTYadcrTYXS^YarR \�Ð3Uo� 	%��^bTVeSkwT:TVeZ^YhiXS{7eShiXZT3eSUoRB�S^Yhw�
�´hiRYk7�qâH��²MQSk7j®UWc+cdh7j®�SXMTVUoQZ{k7^YcfeSUuTVarcrTVXZ^YadRr�q�Sk7RYa p hiQ°�oh¶³J��cdhiRHT�cdhij�j®ar^YcrUÖk7�b^Ya¿�
cdhiQZ¯S{iXS^Vkw�S�oaJ�Whi{iUWcÂTVarcfeSQShi�Whi{iUWadRd�w³`Uo�o� ��a p art7ad�Whi�´a p []h7^¤^Yadk7�u��TVUWj®a�j®UW�oUuTfk7^H²0RYUW{iQ�k7�
�S^Yh cdarRYRYUWQS{Õk7�Z�S�oUWc§kwTYUohiQSRr�Â³`UuTVe�TYad^Yk7hi�SR®cdhij��SXZTYUoQS{,^YadÄ�XSUW^Yarj®arQ�TYRd~�ä k7Q p â��B²4�
Q�k7j�Uoc§kw�o�W²�^�adcrhiQZ¯�{iXZ^Vk7�S�Wa'�ohi{7Uoc p a¸t UocdarR U ¾���x0�3R�Wq³`UW�o�M�´a'^�a¸��XZRYa p k7cr^YhiR�R�R�art7ad^Vkw�
¢t©l lgc¡¥ª(�x lbf³'ª(¡Yª�b� K�£¡Y�x Kº�¼¿¨n�
��¬ábÎ¡Î¼
º�dn³'»K©�¡Yª� l¬�d¦d¦¬á Kd¦gfd¦b¥bekn¤e¼¾¡e�¾gjiKd´g}g�¢t�n¤h¡¥iKd�¤¥dX¡¥©K¤e Ð5�k£º�©Kd´bkxb��x Kº�¼/»
¼¾gjiKd´g}g
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k7�o{ih7^YUWTYeSj�R3UoQ%^�a§k7����TVUWj®a�TVhUWQScd^�a§k7R�aµ[]XZQScrTYUohiQ�kw� p adQZRYUWT�²7��³`eSUo�Wa�a¸·M�S�oh7UWTVUWQS{A�Wh¼³J�
cdhiRHT0j®UWcd^�hi�S^Yh cdarRYR�hi^YR`TVhAcrhij��SXZTVaªUoQ4TVarQSRYUutiagTfk7R�n RBTVe�kwT p hAQShwT:j®k7��aUä®crUoarQ�TY�W²
TVhµ¾���x0�3Rd~�ä)_'eZhiXS{ieAÐ3Uo�o�ok7RYarQShi^Âk7Uoj�RÂkwTFTYeSa:^Ya¿��XSRYk7�SUW�oUWT�²µhw[b¾���x��BRJUoQAR���k7cra¸�f�
j®arj®hi^H²4�f�ihi^ p art Uocra¸��^YadRHTV^�UocrTYa p R�² R�TYadj�R
UoQ�cdh7QSQSadc¸TVUWhiQ+³`UWTYe�cfeZa§k7��j®UWcd^�hi�S^Yh cdarRH�
RYhi^�Rd�qTYeSaµRVk7j�aµ�S^YUWQScdUW�S�oarR�k7^Ya�k7�Z�S�oUWc§k7�S�Wa±TVhÑ^Ya¿��XSRYk7�SUW�oUWT�²�h7[Âj®arj®hi^H²;kwT�Tfk7cfeZa p
TVh®�0�Z��R3kwQ p TVeSag�0�Z��R`TVeSarj®R�ad�utiadRr~

P�QÑeSUoR��S^�hi�´h7RVk7��Ð3Uo�o�ok7RYarQShi^'kw�oRYh�k7�Z�S�oUWadR'TVeSa�TVar^Yj â p ² Q�k7j�Uoc0cdh7j®�SXMTVUoQZ{wä:TYh
¾���x��ýR�² RHTVadj�R¿\�Ð3Uo� 	%��^�~��Ba p UutMU p adR p ²MQSk7j®UWc0cdhij��SXZTYUoQS{�UWQ4TVh�TVeS^�ada���k7^HTVRr|

2 RYcdk7�Ök7�Z�oa p ² Q�k7j�Uoc�kw^YcfeSUuTVadc¸TVXS^�a
2 cdhij��SUW�ÖkwTYUohiQ�TVh hi�oRF[]h7^JTVeSUWR�R�c§k7�ok7�S�Wa0k7^YcfeZUWTVarcrTYXS^Ya
2 TVh hi�oRÂ[]hi^ p ² Q�k7j�Uoc0crhij®�ZUo�ÖkmTVUoh7Q

_'eSadR�aBTVar^Yj�RFkw^Ya`{iadQZad^Vkw��arQShiXS{7e®TVhg��a�XZRYa p UoQµh7TVeZad^�cdhiQ4TVa¿· TVRd� TVh hS~¤� R�c§k7�ok7�S�oa
p ² Q�k7j�Uocµk7^�cfeSUWTYadcrTYXS^Ya�UoR0crhij��S^YUWRYa p TYeS^YhiXZ{ie,UuTVR p a¸¯�QSUuTVUoh7Q,kwRªkwQËk7^�cfeSUWTYadc¸TVXS^�a
³`eSUocfeÑUoR'kw�S�oa3TYh�RYcdk7�oa0��h7TVe)��ad^H[]hi^Yj®k7QScra0k7Q p �S^�hi�S�Wadj R�Uoyra7~��B[ðTYad^'XS�Z{i^Vk p adR'UWT
TVeSar^Yar[]h7^YaµQSh7T0h7QS�W²2RY��ada p RªXZ�°a¿·MadcdXMTVUoh7Q%TYUoj�a+�SXZT�UWR0k7�WRYhk7�S�Wa±TVh)R�hi�Wt7a��Ök7^�{iad^
�S^Yhi�Z�oadj�Rd~¤_'eSUoRÂUoR��´hiR�RYUW�S�oa`[]hi^�jlk7Q4²��oh hiR�ad�W²±TVUoa p j+XZ�WTVU����S^�hMcradR�RYhi^
R�² RHTVadj�RJ�WUon7a
k�j+XZ�WTVU����0�M�þ��h4k7^ p h7^`kµQZarT�³Âhi^Yn)h7[b³Âhi^Yn�R�TVkwTVUWhiQSRr~�/ Z

�Mcdk7�Ökw�S�oa�kw^YcfeSUuTVadc¸TVXS^�adRªc§k7Q°�´aµXSR�a p RYUoj��S�u²;k7RgkcdhiQS{7�ohij�ad^YkwTVUWhiQáh7[Â³Fhi^�ni�
R�TfkmTVUoh7QSRª³`eSh7RYa)U p �oaµTVUoj�a�UoR±XZRYa p hi^ªc§k7QÕ��a p a p UWc§kwTYa p cdh7j®�SXMTVUoQZ{2[Ák7^�j®Rr~áP�Q
adUWTYeSad^'cdk7RYaw��RY��adcrUÖk7��TVh hi�oR'kw^Ya:QSara p a p TYh p UoRHTV^YUW�SXZTYa3TVeSa:TVk7RYn�R�kwT'eSk7Q p hiQ4TVh�TVeZa
k¶twk7UW�Ök7�Z�oa:�S^�hMcradR�RYUoQZ{®QSh p arRd~�_'eSadR�aªTVh hi�WR'c§k7QÑ�´a�R�Uoj��S�oa0R�cd^YUW�ZTVRr��R�TVk7^�TYUoQS{�TfkwRYn�R
hiQSaµkw[ðTYad^3TYeSa+h7TYeSad^:h7Q;QSh p adR�k7R3TYeSar²��´arcdhij�a�k§twk7Uo�ok7�S�Wa±kw[ðTYad^:crhij��S�oa¸TVUoQZ{®TVeZa
�S^Ya¸tMUWhiXSRµTfk7R�n��Jhi^�TVeSa¸²Dc§k7Q��´aÑRYh7�SeSUoRHTVUWc§kwTYa p cdhij��SUo�okwTVUWhiQËTYhMhi�WRd��Uoj��S�oarj®arQ4T��
UoQS{Àj�adR�RVk7{7a���k7^�RYUWQS{Õk7Q p adj��S�oh¶² UoQS{°cdh7QScdXS^�^YarQ�T)TVk7RYn�RAcrhij�j+XSQSUWc§kwTYUoQS{%³`UWTYe
a§k7cfeþh7TVeZad^�k7R+TYeSar²Àk7^Ya)a¿·MadcdXMTVa p hiQÀTYeSa)cdhij��SXZTYUoQS{�QSh p adRd~,_'eSadR�acdhij��SUo�okm�
TVUoh7Q�TYhMhi�WR�adR��´arcdUÖkw�o�W²±e�k§tia�TVhgcdhiQSR�U p ar^Â�Sk7^�TYUWTVUWhiQSUWQS{0k7R�TVeZaBcrhij®�ZXZTVUWQS{�QSh p adR p h
QSh7Tªk7�W³Fk§² Rg�Z^Yh¶t U p a�TVeZa�RYk7j�a��Z^Yh cdadR�RYUWQS{�´h¶³Âad^d~®�B² Q�k7j�Uoc��Fh7j®�SUW�ÖkwTYUohiQák7R�k
cdhiQScrad�ZTJa¸· TVarQ p RJTVeZa:cdhiQZcdad�MTJ[]^Yhij j�ad^�a p UWR�TY^YUo�ZXZTVUWhiQ®hw[��S^Ya¿��crhij®�ZUo�oa p TVk7RYn�RFTYh
cdhij��SUo�okwTVUWhiQAkmTB^�XSQM��TVUoj�a7~

�JT0TYe�kwT���hiUoQ4T:TYeSa�k¶twk7UW�Ök7�Z�oag�S^Yh cdarRYRYUWQS{ÑQSh p adR�k7^�a�n QZh¼³`QËk7Q p k7Q%hi�ZTYUoj®k7�
p UoRHTV^YUW�SXZTYUohiQ°h7['TfkwRYn�R+c§kwQÀ�´a p ² Q�k7j�Uoc§kw�o�W²ák7RYR�adR�RYa p ~°_'eZUoR±hw['cdhiXZ^YRYa)�Z^Yh¶t U p arR
[]hi^�TYeSagj®hiRHTB½Sa¸·MUo�SUW�oUuT�²AUoQ p UWR�TV^�Uo�SXMTVa p cdhij��SXZTYUoQS{®k7R`TVeSar^Ya±k7^YagQShl^�adRHTV^YUWcrTYUohiQSR
3caE�  ld6¢²k£·��x©lb�d�jKk£·�mKº�d6�£¢�k� KdX¡Î��n¤�g��n¢l��n¤�g
b¶¡¥k£¡eª��n lbpµ�x¤7g
ª� K¨@¡e�zb¶m�dfd´¬h©Km0mK¤e�x»Kº�df·�b¶�xº�5
ª� K¨ª®b*H�df���©lºÀ¢)gXº�©lbÎ¡¥df¤¥ª( l¨�kxb�¬�d¦b¥gX¤¥ª�»�d´¬Eª� Ð; ÁKÁ H Á @U@hD o
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[]hi^ªTYeSa®TVk7RYn�Rµk7RgTVeSa¸²Àk p k7�ZT p ²MQSk7j®UWc§k7�W�W²áTYh�TVeZaAk§twk7Uo�ok7�S�oaµe�kw^ p ³Fk7^YaAkwT±adk7cfe
a¸·MadcrXZTVUWhiQ�c¸²Mcr�oaw~

�MUWQScda�\�Ð:UW� 	%�
^ÎhiQS�u²lTfkw^Y{ia¸TVR`eSUoR'�Z^Yhi��hiRVkw�oR`hiQÑ¾���x��ýRH²MRHTVarj®Rr��TYeSagQSa¸· T�R�TYad�
³FhiXZ� p �´aATYh;XSRYaj�Uu·Ma p kw^YcfeSUuTVadc¸TVXS^�adR U �:�Z�Úk7Q p ¾¤�Âx0�Ò��h7TVeDXSR�a p RYUWj+XS�WTVkm�
QSadhiXZRY�W²'W¿~gP�Q2TVeSUWR3TVeSarRYUWRd��eSh¶³Âart7ad^d��TYeSa+R�² RHTVadj UoRB^YadRHTV^�UocrTYa p TYh)j+XS�WTYUo�S�Wag�0�Z��R
kwTYTVk7cfeSa p TVh®k�eZhiR�T�R�² RHTVadjÑ~0/�/ãBart7ad^HTVeSar�oadR�Rd�´UoQ4TVar^YadRHTVUWQS{�k7RY��adc¸TVR3eSk¶t7aªarj®ar^Y{ia p
[]^YhijÒ^�adR�a§k7^�cfe�UoQ4TYh�j�Uu·Ma p k7^YcfeSUuTVarcrTVXZ^YadR�\ Ùb¹��3�Y	#�M���2\Scd�Z i��¾ p �:kw^f^�~

3�3h�  ld0gfkn �kn¤e¨x©Kdn³�iK���d�5nd¦¤¦³�¡ei�k�¡ziK�n·��n¨xdf K�x©lb"b¶¼�b¶¡edf·�b"k£¤¥d0beª(·�mKº�df¤zª� ¿mK¤¥�n¨x¤¥kn·�·�ª� K¨Ekn l¬·��x¤edYb¶¡e¤jk£ª�¨ni_¡e¢t�n¤¥�kn¤¥¬%³Kkxb��n lº(¼/�n Kd�¡¥k£¤¥¨ndf¡�be¼
b¶¡ed¦·�ª®b«ª� ¾�xm�d¦¤¥k£¡eª��n �k£ l¬/¡¥ª(·�ª� K¨|kn l¬�be¼_ �gjiK¤e�n¸ lª�b¥k�¡¥ª(�x /bedfd¦·�b�¡¥��»�dh·��x¤edhgX�x·�mlk�¡¥ª(»Kº�dno
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P�QOTVeSUWR®cfeSk7�ZTVar^Ak7Q p h¶tiar^�t Uoa¸³ hw[0�
¹
�Â�4º k7Q p TVeSa2cdhiQ4TVa¿· TAh7[:TYeSUoRµTVeZadRYUWR®TYh
��¹
����ºýUWRÂ{7UWtiarQ�~
��^YUWQScdUW�S�oarRÂh7[�hi�´ar^VkwTYUohiQ�h7[�TYeSa p artiar�ohi��a p nwad^�QSad��k7^Ya�{iUWt7adQ)kwR
³Far�o��kwR'k p arRYcd^�Uo�ZTYUohiQlh7[ÎTVeSa p kwTfkªTY^Vk7QZR�[]ad^Fj®arcfe�k7QSUWRYj�RÂ[]^Yh7j9eZhiR�TJTYh+TVeSa:�0�Z��R
k7Q p ��k7cfnATVh�TYeSa�eShiR�Td~

�3a¸tiar�ohi�Sj�adQ4TÂ³`UWTVeA��¹
����ºýcdk7QA��a p UWt U p a p UoQ4TYh p U²&�ar^YarQ�TF�Se�k7R�adRr�SRYeSh¶³`Q)UWQ
¯�{S~wùZ~W  U ��~w�7�#W¸~bP�QS�SXZTYR¤TVh�TVeSaÂhi�ZTVUWj®UWydar^Îk7^Ya
TVeSaÂXSRYar^ p a¸¯�QSa p k7�S�S�WUoc§kmTVUoh7Qgj�h p ad�
k7Q p TYeSaBRH² R�TVarj p ar¯�QSa p e�k7^ p ³Jkw^Ya�j®h p ad��~¤_bhi{ia¸TVeSar^Â³`UWTYe®j®k7�S�ZUoQS{gcdhiQZR�TV^Yk7UoQ4TYR
k7Q p h7�ZTVUWj®UWydUoQZ{:��k7^Yk7j®a¸TVar^YR�TVeSa�hi�ZTYUoj�Uoyrad^�crhij®�ZXZTVarRÂj®k7�S�SUWQS{gk7Q p RYcfeSa p XS�WUoQS{S~
�Fh p aBR�² Q4TVeSarRYUWRFTVh hi�oR�cdh7j®�SUW�oaJTYeSa3XSR�ad^Â�S^Yh¶t U p a p RYh7XS^YcradRFTYhi{iarTYeSad^
³`UWTYelRH²MRHTVarj
RY��adcdUu¯�c)cdh7j®j+XZQSUocdkwTVUWhiQÀk7Q p TV^VkwQSR�[]ar^+Tfk7R�n RµkwQ p �oUoQZn%TYeSadj TVh%k7QÕa¿·MadcdXMTfk7�S�Wa
cdh p a7~

_'eSa�^Vk7�SU p �S^�h7TVh7T�² �SUWQS{ÀRH²MRHTVarj �
¹
�Â�4ºØk7RlUuTAa¸·MUWR�TVRAkwTlTYeSaáUoQZR�TVUuTVXZTYa2[]hi^
_qarcfeSQSUocdk7��P�QZ[]h7^Yj®kwTVUWcdR�UoR���k7RYa p hiQ)k7crcdXS^YkwTVa:��ad^H[]hi^Yj®k7QScra3arR�TVUWjlkmTVUoh7Q \ �B�B�Z�i�K^�~
_'eSUoR:crhiQScrad�ZT:³`UW�o�bk7�WRYhA��a±XSR�a p eSar^Ya±TYhA�S^Yh¶t U p a±cdh7j®��kmTVUo�ZUo�oUuT�²lTYhlTVeSa±a¸·MUoRHTVUoQZ{
TVh hi�oRr~��'cdcrXS^VkwTYaª��ad^H[]hi^Yj®k7QScra:adRHTVUWjlkwTYUohiQlUoR'hiQS�u²l��hiR�RYUo�Z�oa p XSa:TYh�TVeSa0[Ák7c¸TJTVe�kmT
TVeSalk7j®h7XSQ4T±h7[Ja¸·MadcrXZTVUWhiQÀcr² cr�oadR+k7QÀk7R�RYarj+�S�oar^±crhij®j®k7Q p QSara p R+h7QÀk�R��´arcdUW¯Sc
Tfk7^�{iarTªe�k7^ p ³Jkw^YaAUWRªn�QSh¶³`QÀ��ar[]hi^�a®TYeSalR�cfeSa p XZ�oaAe�kwRgTYhá�´a�cdh7QSR�TY^YXSc¸TVa p ~�_'eSUWR
UoQZ[]hi^�jlkmTVUoh7Q)c§k7Q2adUWTYeSad^`��aª{ik7UoQSa p �4²Ñcdh7j®�SUW�oUWQS{±TVeZaªR�hiXS^YcradR3k7Q p R�XSj�j®UWQS{µXS�
TVeSa`QSara p a p c¸²Mcr�oarR�crhij�jlk7Q p kw[ðTVar^�cdhij�j®k7Q p k7R��WUoRHTVa p UWQµk:�oh hini��XS�+TVk7�S�Wa7�ihi^¤��²
TVUoj�UoQZ{±TVeSa�a¿·ZarcdXZTYUohiQ³`eSUW�oa:e�k§t UoQZ{µTYeSa0Tfk7R�nl^�XSQ2h7Q2k��WUWtia:TVk7^Y{7arT§~�_'eZagR�adcrhiQ p
j®a¸TVeSh p UoRBRYXS�Z�´hiR�a p TVh)��a±j�hi^�a+k7crcdXS^YkwTVa�kwR:�oUutia±UWQZ[]hi^�jlkwTYUohiQcdk7Q;�´a±{4k7UoQZa p �
UW[�h7QSa�c§k7Q p arTYad^Yj�UoQZa�TYeSaga¸·Zk7crTBh¶tiar^YeSadk p Uoj���hiRYa p �4²TVeZa�TYUoj�a0n7arad�SUWQS{lUuTVRYar�W[�~
_'eSag¯S^YR�T�j�a§k7QZRJTVhµTV^YXZR�T p kwTVkm��R�eSada¸TVRd~
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optimized mapping and scheduling

application model hardware model

mapping
constraints

optimizer
optimization
parameters

code synthesis

executable code

T1

T1 T1

T1

T1

P1 P2

P3 P4

P1:

P2:

P3:
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P�Q TVeSUWRATVeSarRYUWR2kwQ�a¿·MTYadQSR�UohiQ TVhþ�
¹
����º@UWR p art7ad�Whi�´a p ³`eSUWcfeLkw�o�oh¶³`RATVk7RYn
^YadcrhiQZ¯�{7XS^VkwTYUohiQÀk7Q pÀp kmTfk�a¿·ZcfeSk7QS{ia)UWQÀk�^�XSQM��TYUoj�a®arQ4tMUW^YhiQZj®arQ�Td~�P�T��Z^Yh¶t U p arR
TVeSa®�´hiR�RYUW�SUo�WUWT�²áTYhák pSp Tfk7R�n RgTVh�TYeSala¿·MadcdXMTVUWt7a)k7Q p k7�oR�hÑTYhák7XZTYhij®kwTVUWc§k7�W�W²2n UW�o�
Tfk7R�n R`a¿·Zcrada p UoQS{�TYeSadUW^JUoQSUuTVUok7��TVUoj�a3�WUoj�UWTd~b_'eZad^Ya¸[]hi^Yagk+R�jlk7�W�´nwad^�QSad��^�XSQSR'hiQ)TVeZa
�0�Z��Rd~%_'eSUWR+n7ar^YQSar�Je�k7R±TYhá��aAcdhij��SUW�oa p UoQ4TVh2TVeSaAa¿·MadcdXMTVUWt7ak7R�k7QÀk pSp UuTVUoh7Q�k7�
Tfk7R�n�~ �BR�TYeSaák7�Z�S�oUWc§kwTYUohiQÕj�h p ad�`UoRµRY��adcrUW¯�a p UoQþe�XSj®k7QO^�a§k p kw�S�oa[]hi^YjÑ�ÂTYeSUoR
k pSp UuTVUoh7Q2cdk7Qáa§kwRYUo�u²)��a±j®k7Q�k7{ia p ~��3adR��SUWTYaªTYeSa±nwad^YQZad��« R0k7�ZUo�oUuT�²lTYhl^YXZQáhiQ�adk7cfe
�0�Z�OUWQATVeSa0RH²MRHTVarj2�STYeSad^�a0UoRJQSh�QZada p []hi^FTYe�kwT`kwR'UWT'cdk7Qjlk7nwa:j+XScfeR�adQSR�aªUWQ)k
TVUo{7e�T`R�cfeSa p XS�oUWQS{®�WhMh7����XSR�T`TVhµe�k§t7agTYeSa�n7ad^�QSad�Î^�XSQ2h7Q2k�R�UoQS{i�Wa��0�Z�b~

_'eSa�nwad^YQZad�ÎUWTYRYad�u[q³`UW�o�´�´a�c§kw�o�oa p k7R�k+Tfk7R�n U �SXMTBcdk7Q2k7�oR�h��´a�^YXZQ2UWQ2k�RHTfk7Q p �
k7�ohiQZaÑj�h p a�W�k7Q p TVeSarQO�WhMhin�R�[]hi^µcdh7j®j®k7Q p R�TY^Vk7QSR�j®UuTYTYa p []^Yhij TYeSaÑeShiR�Td~EP�[
TVeSar^Ya)k7^�a®QZhiQSa7�qTVeSalk7�S�S�WUoc§kmTVUoh7Q%TVk7RYn;TYeSalnwad^YQZad�JR�XS�´ar^�t UoR�adR±³`UW�o����ala¿·ZarcdXZTYa p
k7cdcrhi^ p UWQS{0TVh�TVeSa'½�kw{iR��S^Yh¶t U p a p ��²�TYeSa`XSRYar^d~�P�[�TVeSar^YaBk7^Ya'crhij�jlk7Q p R U �WUon7a'crh p a
p h¶³`QS�oh4k p UoQS{;h7^+XS�S�Wh4k p UWQS{áhi^+RHTfk7^HTVUWQS{;h7[`Tfk7R�n�R�W±[]^Yhij TVeZa)eShiR�T�TYeSar²Ë³`Uo�o����a
a¸·MadcrXZTVa p kwQ p cdh7Q�TY^Yhi�Î³`Uo�W�Î�´ag{iUWt7adQá�Sk7cfnÑTYhlTVeZa±c§kw�o�oUWQS{µa¸·MadcrXZTVUutia�km[ðTVad^H³Jkw^ p Rr~
� UWTVeÀTYeSUoRgTVeSa)nwad^�QSad�JUWR+adQSk7�S�oa p TVh p h¶³`QS�Wh4k p crh p a U hi^ p kwTfk#Wg[]^Yhij TYeSa)eShiRHT
UoQ4TVh�TVeZa±�0�M�����:� k7Q p k7�WRYh�XS�Z�oh4k pp kmTfkµ��k7cfnATVh�TYeSaªeZhiR�Td~�P�T�cdk7Q�kw�oRYhµRHTfk7^HT
k7Q p R�TVh7��k7�Z�S�oUWc§kwTYUohiQlTVk7RYn�RBk7R'³Far�o�Îk7R`e�k§t UoQZ{µTYeSadj ^�XSQÑUoQkµRYXS��ad^HtMUWRYa p j�h p a
TVhD�S^Yh¶t U p aá[]hi^)UoQScr^Yadk7RYa p RH²MRHTVarj R�Tfkw�SUo�WUWT�²i~ �:kwTVkÀTV^VkwQSR�[]ar^A[]^Yhij k7Q p TVhÕTVeZa
eShiR�T`crhij��SXZTVar^JUoRFR�TV^�Uoc¸TV�W²���kwcfn7arTYUoyra p k7Q p cdh7QSRYUWR�TVR'hw[
 ¶ÿ±³Fh7^ p R'UWQAa§k7cfeÑ��k7cfnwarTd~
P�Q%TYeSUoRr� p kmTfklTV^Yk7QSRH[]ad^:Tfkwn7adR0j�hi^�aªTVUWj®aª�SXZT0^�a§k7����TYUoj�aªcrhiQSR�TY^Vk7UWQ4TVR:cdk7Q;R�TYUo�o�b��a
hi�SRYar^�t7a p k7R�hiQS�u²Õk;¯Z·Ma p k7Q p RYj®k7�o�'kwj®hiXZQ�Tµhw[ p kmTfk%e�k7R�TVh°�´a)TY^Vk7QSRH[]ad^�^Ya p ~
¾�XZ^�TVeZad^Yj�hi^�a'a§k7cfe®��k7cfn7a¸TFUWR�cfeSadcfni��RYXSj�j®a p t UÖk¿�J���DTVh��S^Yh¶t U p a p kwTfk0UoQ4TYad{i^�UWT�²
k7Q p �´agk7�S�Wa:TVhµ^Yarcdhi{7QSUoyra0R�² QScfeS^�hiQSUoydkwTVUWhiQÑad^Y^�hi^YRr~

`]�´� öDã�ê�ã�õ!ôåè|� ù è�æ[��ô ã¿ï,æ ¬�è�æ[�÷���Ïõ�ó,�£����ù ��ï ê�ø
_'eSa)a¸·MUoRHTVUWQS{�RH²MRHTVarj@UoRªj®h p ad�W�oa p hiQË^YadR�a§k7^�cfeDUoQÀ^Yk7�SU p RYh7[ðT�³Fk7^�a)�S^Yh7TYh7T�² �SUoQZ{
��k7RYa p h7QDk7cdcrXS^VkwTYa)�´ar^�[]hi^�jlkwQScdaAarR�TYUoj®kwTVUWhiQÀk7R p adRYcr^YUW�´a p UWQ \¬���B�Z�i�l^���³`eSad^�a
âH¹
k7cfe�[]XSQSc¸TVUoh7Q�e�k7R)kÀXSQZUoÄ�XSa;Q�k7j�a�³`eSUWcfe UoR)k7�WRYhÀR��´arcdUu¯�a p UoQETYeSa;k7�Z�S�oUWc§km�
TVUoh7Q2j�h p ad��~�ä��:kwTVkµTY^Vk7QSRH[]ad^`[]^Yhij hiQSa�Tfk7R�nATVhAkwQSh7TVeZad^`hiQSagUoR p hiQZagt UÖkµ�SX'&´ad^�R
�oh c§kwTYa p UoQ2�0�Z�Ej�adj�hi^�²7~F_'eSUWR�² Uoar� p R�kµRYUWj®�S�Wa0R�TY^YXSc¸TVXS^�aªTVeZ^YhiXS{7eShiXZT`TVeZaªRH²MR��
TVadjÑ~g_qh)[]XS^HTVeSar^0UoQScr^Ya§kwRYa�RYUWj®�Z�oUocrUWT�²Ñk7Q p TVeSar^Yar[]h7^Ya�TVarR�Tfkw�SUo�WUWT�²Ñh7[���k7^HTVR0h7[
TVeZa
R�² R�TYadjÑ��âHkµ[]XSQScrTYUohiQ�Uoj��S�oarj®arQ�TYUoQS{�k®TVk7RYnj+XZR�T:QZh7T:^�arTVXZ^YQ%k®twk7�WXSa¸ä \ �B�B�Z�i�K^�~
P�TVR���k7^Vkwj®a¸TVad^�R�³`Uo�o�F�´aTV^Yk7QSR�[]ar^Y^�a p TYhËkwQ p []^�hij TYeSaÑTVk7RYnË��²DTYeSaUoQS�SXMTlkwQ p
hiXZTV�ZXZT3�ZX'&�ar^YR p ar¯SQSa p UoQ)TVeSa�[]XSQSc¸TVUWhiQ�S^Yh7TYh7T�² �´aw~F_'eSagR�TY^YXSc¸TVXS^�aªcdk7Q���a�RYaradQ
UoQµ¯�{S~�ùZ~ú� U ��~ �i��W¸~���ad^YaÏöS÷�TVeZ^YhiXS{7eÅöTø p arQSh7TVa p kmTfk��SX'&´ad^YR�XSR�a p []h7^�UWQS�SXZT�kwQ p



�zy|{~}/�����ãò�� }����X���"�X}�Ü«�Y! �-ó ��}����E{/���n��� �7�

hiXZTV�ZXZT§~
_'eSa��oh c§kmTVUoh7QAh7[bTVeSarRYag�SX'&´ad^YR'³`UW�o����a���k7R�RYa p TVh�TYeSa0Tfk7R�n R-ùS÷gTYeS^YhiXZ{ie
ùpú��4²larUWTVeZad^J��kw^Vk7j�arTYad^YR U Uu[Î�S^Yhi{7^Vk7j�j®a p UWQ,��WÂhi^Fk7RJ��hiUoQ4TVar^YRJh7QlTVeSa3R�Tfkwcfn U Uu[
�S^Yhi{7^Vk7j�j®a p UWQÀk7R�RYarj+�S�oar^�W¿~2_'eSUWR±kw�o�oh¶³`R�[]hi^ªk2RYUWj®�Z�oa p kwTVk p ^�UWtiarQÀR�TY^YXSc¸TVXS^�a
h7['TVeSa®R�² R�TYadj ³`UWTYeShiXZT+k7Q4²,QZada p hw[`k pSp UuTVUWhiQ�k7��RH²MQZcfeS^YhiQZUoy§kmTVUoh7QÀk7R±k7�o�
QSarcdadR��
RVk7^H²%R�² QScfeS^�hiQSUoydkwTVUWhiQ%UoR�k7�W^Yadk p ²;kwcfeSUoa¸tia p,p XSa�TVh)TYeSa�[Ák7crT�TVeSkwT0Tfk7R�n�Rªe�k§t7a�TYh
³Jk7UuT±[]hi^g[]XS�o��UoQZ�SXZT+�ZX'&�ar^YR+��ar[]h7^Yalcrhij�j®arQScdUWQS{2³Âhi^Yn�~%¾�hi^ªa¸·Zk7j��S�oaw�¤Tfk7R�nÕù!ú
c§k7QÀh7QS�W²;RHTfk7^HT±h7QScda®�SX'&´ad^YRàöpûák7Q p ö!ú%k7^�a�¯��W�oa p XS�,�4²°TVk7RYn�Ràù�÷)k7Q p ùpûS~)�
�´hiR�RYUW�S�oa±xgkwQ�T�T p Uok7{i^Yk7jÒcdh7XS� p TYeSadQ�RYeSh¶³ p ad��adQ p adQScrUoarR�k7R3UWQ2¯�{S~�ùZ~¬ù U ��~��7�#W¸�
³`eSad^�a�ü p arQSh7TVarRÂcrhij�j+XSQSUWc§kwTYUohiQ+TVk7RYn�RFcrhi�4² UoQS{ p kwTVk�[]^�hij hiQSa`�S^�hMcradRYR�hi^�ýS÷BTYh
k7QSh7TYeSad^B�S^Yh cdarRYRYh7^�ýpû)k7Q p �Sk7cfnÑTYh®TYeSag¯S^YR�T3hiQSa±kw[ðTVar^BarQ p UoQZ{lh7[�TVk7RYnþùpûS~`_'eSa
cdhij�j+XSQSUWc§kwTYUohiQµTfkwRYn�R U ü�W¸� ³`eSUocfe)j�h¶tia:�ZX'&�ar^YRr��k7^Ya3�S^Ya¿��³`^YUuTYTYadQ)�4²®TYeSa:RH²MRHTVarj
p art7ad�oh7�´ar^+k7Q p �S^Yh¶t U p a p []h7^�TYeSalXZRYad^�³`eShÑ³`^YUWTYadR�TVeSalk7�S�S�WUocdkwTVUWhiQáTfk7R�n�R U ùTÿ¯W¸~
_'eSUoRÂUoR��´arc§k7XSR�a3TVeZadRYa3cdhij�j+XSQSUWc§kwTYUohiQ�TVk7RYn�RJQShwTFhiQZ�W²µe�k§tiaBTVh±��a3eZUo{ieS�u²�Tfk7^�{iarT
RY��adcdUu¯�cákwQ p hi�ZTYUoj�Uoyra p k7R®j±XScfe�k7R®�´hiR�RYUW�S�oaw�J�SXZTAk7�oR�h,e�k§t7a�TVh,�´a2�S^Yh¶t U p a p
UoQ°hi^ p ar^0[]hi^0TVeSaµ^Vkw�SU p �S^�h7TVh7T�² �SUWQS{ÑR�² R�TYadj TVhÑ�´a�k7�Z�oa�TVhÑk7XZTYhij®kwTVa+TYeSa®crh p a
{iadQSar^VkwTYUohiQ�S^�hMcradR�Rd~��3R'c§kwQ2��a�RYadarQ2UWQ)¯�{S~�ùZ~¬ùZ�ZTVk7RYn ùpú®hiQS�W²lcdhij�j�adQScradR`hiQScra
UWTJeSk7R`k7�o� p kmTfkZ� p adR��SUWTYa0h7[�Tfk7R�n ùS÷0e�k§tMUWQS{+¯�QSUWRYeSa p a§k7^��oUWad^d~ � e�kwT'UWRFQSh7TJRYeSh¶³`Q
UoQ2¯S{S~�ùZ~úù�UoR'TVeZa±a¸·MarcdXZTYUWtia p XSaªTYh®cr�Ök7^�UWT�²7~J_'eSa±a¿·MadcdXMTVUWt7a+h7[�crhiXS^�RYa+kw�oRYh��oh hi�SR
kwT`TVeSa�adQ p h7[bTVeZaga¿·MadcdXMTVUoh7Q2h7[bTfkwRYn�Rd~

¾¤Uo{iXZ^YaþùZ~ú�M|Å�:kmTfkm�
½�h¶³ýUoQTVeSaªhi^YUW{iUoQ�kw�
Tfk7R�nAj®h p ar�

¾¤UW{iXS^YaFùZ~¬ùZ|b¹�·MarcdXZTYUohiQµhi^ p ad^�UWQ±TVeZaJhi^YUW{iUoQSk7�
TfkwRYnAj�h p ad�
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_'eSaFR�² Q4TVeSarRYUoR�TYhMh7�oRÎTVh:{iarQSad^YkwTVaFa¸·MadcrXZTfk7�Z�oaJcrh p aFe�k§tiaJR�artiar^Vk7�Z^YadÄ�XSUW^Yarj®arQ�TYR
TVe�kwTqe�k§tia�TVh��´a�j�arTb�4²0TVeSa��S^Yh7{i^Vk7j�j�ad^d�¶[]hi^�TYeSadj»TYh3��aÂkw�S�oa�TVhB�S^Yh p XScraÂj±XS�WTYUu�
�S^Yh cdarRYRYh7^Bcrh p a0[]hi^JTYeSag�0�Z��Rd~Â¾¤UW^YR�Td�ZR�hiXS^Ycraªcrh p a�[]h7^`k7�o��k7�S�S�WUoc§kmTVUoh7QlTfk7R�n�RBe�kwR
TVh0��aJ�S^Yh¶t U p a p �4²±TYeSaJXSR�ad^d~h�Fhij®j±XSQSUocdkwTVUWhiQªk7Q p R�² QScfeZ^YhiQSUWy§kwTYUohiQ�^�hiXZTYUoQSarR�k7^�a
R�² R�TYadj p ar�´arQ p arQ�T�kwRJUoR�TVeSa:j�adj�hi^H²�k7�o�WhMcdkwTVUWhiQµjlk7�Ak7Q p k7Q)a¿·MadcdXMTVUWt7a7~
_'eSarRYa
e�k§tia+TVhl�´a+�Z^Yh¶t U p a p ��²2TVeSa±R�² R�TYadj p artiar�ohi��ad^r~0�3�W�q�SXMT:TVeSaª¯�^YRHT0^YarÄ XZUo^Yarj®arQ4T
c§k7Q��´a�k7XMTVhij®kwTVa p ��k7R�TVeZaBkw�S�S�oUWc§kwTYUohiQ+k7�W³Fk§²MR
e�kwR
TYh��´a`�S^�h¼t U p a p �4²�TVeSa`XSR�ad^d~ Z

_'eSa�j®kwTYTYad^Îh7[S�Z^Yh¶t U p UWQS{`RYhiXS^�cdarRq[]hi^�TVeZa p U²&�ar^YarQ�Tb��kw^�TVRbh7[MTVeSa�R�² R�TYadjýRYaradj�R
TV^YUut UÖk7�����SXZTgUWT�eSk7R0TVhÑ�´aµcdh7QSRYU p ad^�a p �ÎTVe�kmT�cdh p a�[]hi^0TVeSaµcdh7j®j+XZQSUocdkwTVUWhiQ�TfkwRYn�R
UÁp ar�SUoc¸TVa p �4²�k7^�^Yh¶³`RÎUoQ:TVeZa�e�k7^ p ³Jk7^�a
j®h p ad�7UoQ:¯�{S~§ùZ~W �W´UoR�e�kw^ p ³Fk7^Ya¿��R��´arcdUW¯ScÂkwQ p
e�k7R
TVhg�´a��S^Yh¶t U p a p []h7^
k7QlUWQ p UWt U p X�k7�Mj+XS�WTYUu���S^Yh cdarRYRYh7^�R�² R�TYadj#�4²�TYeSa p art7ad�oh7�´ar^
[]hi^gTYe�kwT±R�² R�TYadjØk7RªTYeSalXSR�ad^+j±XSR�TªQSh7T±QSada p TVh�n�QSh¶³ k7�W��TVeSa®UoQ4TVar^YQ�k7�WRd~_'eSUWR
R�² R�TYadjÑ«¬R
�S^�UoQScrUo��k7� UoQ4TYadQ4TVUWhiQ+UoRbTVh0UWQ�TY^Yh p XScraJ�Ök§²iar^YR�hw[�kw�SR�TY^Vk7c¸TVUoh7QSR���arT�³ÂadadQµTVeZa
e�k7^ p ³Jk7^�a�k7Q p TVeSaµUWj®�S�Wadj�adQ4TfkmTVUoh7Q�k7��UoR�RYXSarR0TVeSa�XSR�ad^�e�k7R0TYh p a§k7�q³`UWTVe�~+_'eSar²
hiQS�W²µeSk¶t7a3TVhª�S^Yh¶t U p a3cdh p a�[]hi^�TVeSa3k7�S�S�WUoc§kmTVUoh7QµTVk7RYn�Rr�Zart7ad^H² TYeSUoQZ{�ad�oR�aBUWRÂ�Sk7^�TFh7[
TVeSa+[]^Yk7j®a¸³Fh7^YnÑ�S^Yh¶t U p a p ��²2TVeSa p artiar�ohi�Zj®arQ�T�arQ4tMUW^YhiQZj®arQ�Td~ª}0QZ�W²Ñ³`UWTVeáTYeSadR�a
�S^Yarj®UWRYadR`^Yk7�SU p R�h7[ðT�³Jkw^Ya��S^YhwTVh7T�² �SUWQS{µ�´arcdhij�adR`��hiRYR�Uo�S�Wa7~

_'eSa3XSRYar^J�S^Yh¶t U p a p R�hiXS^Ycra:�S^�ar[]ad^Yk7�S�u²®UWRÂ³`^�UWTYTYadQAUWQèü�k7Q p eSk7RÂTYh+�´aBR�² Q4Tfk7c¿�
TVUocdk7�o�u²;cdh7j®��kmTVUo�Z�oa+TVhÑTVeSa®R�TY^YXSc¸TVXS^�adR�XSR�a p ³`UuTVeSUWQÀ�
¹
�Â�4º�~¤�BQÀa¸·Zk7j��S�Wa�TVk7RYn
�S^Yh7TYh7T�² �´a�TVeSkwT�c§k7QÑ�´agXSR�a p kwR3k�TVarj®�S�okwTVa:[]h7^'QSar³ p artiar�ohi�Zj®arQ�TYR3UWR'RYeSh¶³`QáUWQ
¯�{S~ ùZ~ û U ��~M�7ù%W¸~¤_'eSUoR�a¸·Zk7j��S�oa'TVk7RYn ������� ÷:^�a§k p R p kwTVk�[]^�hijÅ�SX'&´ad^���÷0k7Q p kw[ðTVar^
cdhij��SXZTVkwTVUWhiQá³`^YUuTVadR�UuTVR0^YarRYXS�uTVR�UoQ4TYhÑ�ZX'&�ar^	�ÀûS~µ_'eSa p ar¯SQSUWTYUohiQ;h7[�TVeZa�R�UoyradRgh7[
TVeSa��SX'&´ad^�R3kwQ p TVeSarUo^`k7�W�oh c§kwTYUohiQ®UoR`hiQSa0hXW�UWQSa0�4²Ñ��¹
����º+«¬R�hi�ZTYUoj�Uoydar^d~
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¾¤UW{iXS^Ya:ùZ~¬ûZ|
¹�·Zk7j��S�Wa:Tfk7R�n)��^Yh7TYh7T�² �´a
_'eSa�crhij�j+XSQSUWc§kwTYUohiQ�k7Q p R�² QScfeS^�hiQSUWy§kwTYUohiQ%^Yh7XZTVUWQSadR0�S^�h¶tMU p a±TYeSaµUoQ4TVar^Ycdh7jµ�

j+XSQSUWc§kwTYUohiQ,j®adk7QSR±[]hi^gTVeSa®Tfk7R�n R+k7Q p Uoj��S�WUocdUuTV�u²�UWj®�S�Wadj�adQ4TgTVeSa®cdhi^�^Yadc¸T p kwTVk
½�h¶³»k7RFUoQ4TVarQ p a p ��k7R'UoQ4TYad^Y�Z^Yh cdadR�RYhi^Fcdhij�j+XSQSUWc§kwTYUohiQ®UoRJ^�a§k7�WUoyra p �4²AUWQ4TV^Yh p XScrUoQS{
k p a p Uoc§kmTVa p R�adQ p ad^+TfkwRYn°hiQÀhiQSa®�S^Yh cdarRYR�hi^µk7Q p k2^YadcradUutiad^ªTfk7R�n,hiQ,TVeSaAhwTVeSar^
a � ild«¡ed¦¤e· ©lbedf¤�b¶i�k£º�º�iKd¦¤ed"¬�df l�£¡ed�¡eiKd�mK¤¥�n¨n¤jk£·�·�df¤µkngc¡¥©lk£º�º�¼0©lbeª� K¨�¡¥iKd�¤jk£mKª®¬�mK¤¥�£¡¥�£¡Î¼
mKª� K¨be�£¢ ¡Î@k£¤¥dn³
 K�n¡�¡eiKdhd¦ l¬
¸ ©lbedf¤@df·�mKº���¼
ª( K¨�¡¥iKdhmK¤¥�£¡e�n¡Î¼
m�d´¬|be�£¢ ¡Î@k£¤¥dno
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�S^Yh cdarRYRYh7^d�SkwRÂUWRÂR�eSh¶³`QAUoQ�TVeSa�a¸·Zk7j��S�oa�a¸·MarcdXZTYUWtia3RYhiXS^�cdaBUoQµ¯�{S~ ùZ~��M~�_qk7RYn�RJhiQZ�W²
cdhij�j®arQScda'³Âhi^Yn±hiQScdaBk7�W�ZQSarcdadR�RVk7^H² p kwTfk�e�k7R
��adarQ®{4kmTVeSar^Ya p hi^�k7^�^YUWt7a p kwT
TVeZadUo^
UoQS�SXMT��SX'&´ad^�Rd�4³`eSUocfeµe�k§t7a`TYh0�´a`kw�o�oh c§kmTVa p ��²+�
¹�����ºLk7�WhiQS{iR�U p a�TVeSa'R�cfeSa p XS�oUWQS{
�Se�k7R�a±k7R'TYeSa�j®arj®hi^H²lj®k7�UoR p adcdU p a p XS��hiQ�~

P�Ql��¹
����º»j®arj®hi^H²µk7�W�oh c§kwTYUohiQ+[]hi^
�SX¯&�ar^YRFcdk7QlarUWTYeSad^��´a�R�TVkwTVUWc`hi^ p ²MQSk7j®UWc7~
� TfkwTYUocdk7�o�u²lkw�o�oh c§kmTVa p �ZX'&�ar^YR`^YarRYXS�uT`UoQÑk+[Ák7R�TYad^'a¿·ZarcdXZTYUohiQÑh7[bTVeSa�a¿·ZarcdXZTYUWt7a7~Â�B²4�
Q�k7j�Uoc§kw�o�W²�k7�W�oh c§kwTYa p �SX'&´ad^�R±kw^Yaµj®h7^Yaµj®arj®h7^�²áaUä�cdUoarQ4T§�¤R�UoQScraµ�SX'&´ad^YRgc§kwQË��a
^Yad�Wa§k7R�a p kw[ðTVar^�TYeSa��Ök7RHT�^YadcradUutMUWQS{Tfk7R�n;e�k7R�^Yadk p TYeSa®�ZX'&�ar^Ya pËp kwTVkZ~��3�WTYeShiXS{7e
j®arj®hi^H²ÀaUä®crUoarQScr²D³ÂhiXS� p ��a p adRYUW^Vk7�Z�oa7� p ² Q�k7j�Uoc)j�adj�hi^H²Dk7�o�WhMcdkwTVUWhiQËcdk7QSQShwT
�´a)kw�S�S�oUWa p eSad^�a)k7RªTYeSaA�SX¯&�ar^YR+e�k§t7alTVháRHTfk§²Ëk7�oUutia®kw[ðTVar^±a¸·MarcdXZTYUohiQÕh7[�kÑTfk7R�n��
�´arc§k7XSR�agTYeSa p ² Q�k7j�Uocdk7�o�u²®UWQ4TV^Yh p XScra p TfkwRYn�RBcrhiXS� p XZRYagk7Q4²)h7[bTVeSarj2�Z�SXZT�UWT'³`UW�o�
hiQS�W²:�´a�a¸·MadcrXZTVa p kwTÎTVeSa�adQ p h7[STYeSa��S^Ya p ar¯�QZa p c¸²Mcr�oaw�ik7Rbc§k7Qª�´a
R�adadQ±UoQgcfe�k7��~mûS~��
U ��~�ûp�W¸~

_'eSaBa¸·MadcrXZTVUutia:�ZXSUo� p R�TVeSaBjlk7UWQ®�WhMh7�µ[]h7^Âc¸²Mcr�oUWcBcdk7�o�WUoQS{�h7[�TVk7RYn�RFk7Q p ^�XSQSRÂhiQ
a§k7cfeATVk7^Y{ia¸TF�Z^Yh cdadR�RYhi^Jk7Q p crhiQ4TV^Yh7�oR
TVeSaBa¸·MadcrXZTVUWhiQ)h7[�TYeSaBTVk7RYn�Rd~
�BQAa¸·Zk7j��S�oa/�
RYhiXS^�cda:[]^Yk7{ij�adQ4TÂ[]h7^Jk7Q)a¿·ZarcdXZTYUWt7a0UoRFR�eSh¶³`Q)UoQl¯S{S~ZùM~®� U ��~����#W¸~�P�QATYeSUoRÂa¸·Zk7j��S�oa
cdhij�j+XSQSUWc§kwTYUohiQ;�ZX'&�ar^YRªk7^YaµRHTfkwTYUoc§kw�o�W²�k7�W�oh c§kwTYa p ~��#XSQSUWÄ�XSaµ�SX'&´ad^gUoR�XSRYa p []hi^
a§k7cfe®k7^Y^�h¶³OUWQµTYeSa p kwTVk:½�h¶³E{i^Yk7�Se�XSR�a p TYh0{iadQZad^VkmTVa'TVe�kmT
a¸·MadcrXZTVUutia7~�_'eZa�arQ4TV^�²
�´hiUWQ4T U []XSQSc¸TVUoh7Q°QSk7j®a
WB[]hi^�a§k7cfe°Tfk7R�n;UoR p ar^YUutia p []^Yhij TVeSa�TfkwRYn;�oUWR�T0{7adQSar^VkwTYa p
��²þTVeZaáhi�ZTYUoj�Uoydar^d~ P�QETVeZUoR�a¸·Zk7j��S�oa54�6�7'6�� + 68-9��÷:/<;�÷�1°^YadcradUutiadR p kwTfk%[]^Yhij
�S^Yh cdarRYRYh7^=;�÷ák7Q p ³`^YUWTYadR�UWT�UoQ4TYh,�SX¯&�ar^>��÷i~ �����%� ÷�XSRYarR®TVeZa p kmTfk%UoQ?��÷�TYh
{iadQSar^VkwTYa±UuTVR`hiXZTY�SXZT3k7Q p ³`^�UWTYadR�UWT�UoQ4TVh��SX'&´ad^@� û�~ � 6���,A-B� ûC/<; û�1�R�adQ p R3TVeSarQ
p kwTfkµUoQ)�ZX'&�ar^D�ÀûµTVh��S^Yh cdarRYRYh7^E; ûS~

_'eSaghi^ p ad^`h7[bTfk7R�n)c§k7�W�oR'UWQTYeSaga¸·MadcrXZTVUutiagUoR p ar¯SQSa p ��²)TYeSagRYcfeSa p XS�oag{iarQSad^��
kwTVa p ��²®�
¹
����º�~SP�Td«¬RFhi�ZTVUWj®UWydar^�UoRF�Sk7RYa p hiQARYUWj+XS�okwTVa p k7QZQSa§k7�WUoQS{g³`eSUocfeAk7�o�Wh¼³`R
kl[]hi^Yj®k7�bRY��adcdUu¯�c§kmTVUoh7Qáh7[ p U�&´ad^�adQ4T0hi�MTVUoj�UoydkwTVUWhiQhi����arcrTVUutiarRd~±_'eZUoR:arQSRYXS^�adR�hi�M�
TVUoj®k7��XSRVkw{ia0h7[qk§t7kwUo�Ökw�S�oa�^YarRYhiXS^�cdarRBkwQ p [Ák7R�TYadRHT`�´hiR�RYUW�S�oa:a¿·MadcdXMTVUoh7QÑXZQ p ad^'{7UWtiarQ
cdhiQSRHTV^Yk7UoQ4TVR
kwQ p Uoj��´h7^�TfkwQScda�h7[ p U�&´ad^�adQ4T�crhiR�T�[Ák7c¸TVhi^�R��oUWn7a�TVUoj�a7�wRY��ada p h7^�adQSar^Y{7²
cdhiQSR�XSj��ZTVUWhiQ�~

_'eSa®a¸·MadcrXZTVUWhiQËTYUoj�a�h7[JTVeZa®TfkwRYn�R U ³`eSUocfe,e�k§tialTYh���a®n�QSh¶³`QÀ[]hi^0TVeZalhi�ZTYUu�
j®UWy§kwTYUohiQ�TVh±�´a3k7�S�oa`TVhg³Fh7^Yn¯WFk7^�aBj�a§k7R�XS^Ya p hiQAkªRYUoj��S�Wa�RH² R�TVarj9³`UuTVeAh7QS�W²µhiQZa
�0�Z�OkmTYTfkwcfeSa p ~�}:QScra0a¸·MadcrXZTVUWhiQ)��k7^Yk7j�arTVar^YRÂh7[Îa§k7cfeATVk7RYn�R`k7^�a:n�QSh¶³`Q����
¹
����º
c§k7Q��SXSUW� p k0R�² R�TYadj���³`U p a`RYcfeSa p XS�oa�cdh7QSRYUWR�TVUWQS{�h7[�k7�o� Tfk7R�n RÂk7Q p k7R�RYUW{iQ®^�adj®k7UoQZUoQS{
TVUoj�a0RY�Wh7TVRJTYh�TVeSa�QSa¸³`�W² p a¸tiar�ohi��a p j®UWQSU�nwad^YQZad��« R'³JkmTVcfe p h7{®[Ák7crUo�oUuT�²i~

¾�hi^B�´hi^HTfk7�ZUo�oUuT�²)UoR�RYXSarRd��m0��ÙþeSk7R:��adadQ;XZRYa p ³`UuTVe%�
¹
�Â�4º#TVh p arRYcr^YUo��a+TVeZa
p kwTfk3½Sh¼³Ok7Q p UWQ4TVad^�cdhij�j+XSQZUoc§kmTVUoh7Q±h7[�TfkwRYn�R
k7Q p ³`UW�o�Mk7�oR�h0�´aJXZRYa p UWQ+TVeSUWR¤TVeSarRYUWR
TVh3�Z^Yh¶t U p a�RYadk7j®�WadR�RqUWQ�TYad{i^YkwTVUWhiQ�UoQ4TVhBa¸·MUoRHTVUWQS{BRH² R�TVarj®Rr~��3�WRYh�e�XSjlkwQ±^Yadk p k7�ZUo�oUuT�²
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+ #��%,J6#ÿ�6�7�� � � + 6K-L1M
4�6�7�6�� + 6N-B��÷O/P;�÷I13!
�����%� ÷Q-9� ûC/<� û�13!
� 6���,N-B�ÀûC/P;Àû�13!
�����%� ú8-9� ûC/<�púG13!
� 6���,N-B� ú�/P; úG13!

R

¾¤Uo{iXZ^Ya0ùZ~��M|
¹¤·Zk7j��S�oa0a¿·ZarcdXZTYUWt7a±RYh7XS^Ycra

UoR
�´ar^�TVk7UoQSa p �4²�TYeSaBXZRYa�h7[�k�QShiQM���SUoQSk7^�²ª[]hi^Yj®kwT�k7Q p TVe�XSRÂcfe�k7QS{7a§k7�SUW�oUuT�²�k7R�³Âad�o�
k7R�k p k7�ZTVk7�SUW�oUWT�²��4²Ñk�XSRYar^BUWR'�S^Yh¶t U p a p ~

_'eSa%³`eShi�Wa%R�² R�TYadj ³`Uo�W�:�´a°k7XMTVhij®kwTVUWc§k7�W�W²þRYcfeZa p XS�Wa p h~W®UWQSa%�4²>��¹
����º+�
��k7RYa p hiQ°�´ar^�[]hi^�jlkwQScdaµadRHTVUWjlkwTYUohiQ;{ik7UoQSa p �4²°k7QSk7�W² ydUWQS{)TVeSa�cdh p aµTVhÑ�´aµcrhijµ�
�SUo�Wa p ~À_'eZaÑR�cfeSa p XS�oUWQS{°k7�o{ih7^YUWTYeSj �S^Yh¶t U p adR�k7QDhi�ZTYUoj®k7� p UoR�TY^YUW�SXZTVUWhiQÀh7[�TfkwRYn�R
hiQ4TVh%k§twk7Uo�ok7�S�oa�^YarRYhiXZ^YcdarRd~Ë¾�XZ^�TVeZad^Yj�hi^�a7��TVeZa)R�² R�TYadj@cdk7QÕ�´al��k7^�TYUWTYUohiQSa p UoQ4TYh
p U�&´ad^�adQ4T'a¸·MarcdXZTYUoQS{�arQ�TYUWTYUoadRÂ�4²)k7R�RYUo{7QSUoQS{ªcdhiRHTVR U UoQ®TYeSa:R��´ara p �ZTYUoj�a:k7Q p adQSar^Y{7²
p hij®k7UoQ6W
TVhµa§k7cfe2Uoj��S�oarj®arQ4TfkwTYUohiQ�kw��j�arTYeSh p \¬�2\Scd�Z _^�~

P�Q)TVeZUoRJj�h p ad���Z�Z�:¾Õe�kwR���adarQÑk7�S�S�WUoa p TYh p adR�cd^�Uo��a:TVeSa0��ade�k§t Uoh7^'h7[ÎTVeSa0RH²MR��
TVadjÑ~¤_'eZUoR¤�Z^Yh¶t U p arR¤[]hi^¤R�Uoj��S�oa
j�adcfe�kwQSUoR�j®RqUoQ+kwXZTVhij®kwTYUoQS{`TVeSaFUoj��S�oarj®arQ�TVkwTVUWhiQ
��²áRYcfeSa p XS�oUWQS{Ñk7Q p ��k7^HTVUWTYUohiQZUoQS{µTVh hi�oRr���SXZTgUuT0�oUWj®UuTVR`TVeSa���hiRYR�Uo�S�Wa�k7�S�Z�oUocdkwTVUWhiQSR
k7R�QSh p ² Q�k7j�UocAk7RY��adc¸TVRµc§k7QÕ��a)UoQ4TY^Yh p XScda p UoQ4TVháTYeSa)R�² RHTVadjÑ~Ë�B�o�
Tfk7R�n�R�eSk¶t7a
TVh���a�n QZh¼³`QÀkwTgcdhij��SUo�Wa+TVUWj®a�k7Q p hiQScra�TYeSa®RH² R�TVarjØUWR�^YXSQSQZUoQS{S�bQSh7TYeSUoQZ{2cdk7Q
�´a�cfe�kwQS{ia p ³`UWTYeShiXZT:^YadR�arT�TVUoQZ{ÑUuT§~g_qhcrUo^YcrXSj±t7adQ4T�TVe�kwT:^YadRHTV^�UocrTYUohiQ���TVeSUWR:TVeSarRYUWR
p art7ad�oh7�SR�[]XZ^�TVeZad^`j®arcfe�k7QSUWRYj�RJTVhµa¸·M��kwQ p TYeSagk7�SUo�WUWTYUoadR�h7[bTVeSa�RH²MRHTVarj2~

_'eSa�crh p a�{iarQSad^YkwTVUWhiQATVh hi�WRJcdhij�j+XSQZUoc§kmTVa3TYh®adk7cfe2hwTVeSar^'��²j�a§kwQSR'h7[Am���Ù
TVh��S^Yh¶t U p a�[]hi^`��hi^�TVk7�SUo�WUWT�²7�Ze�XSj®k7Q2^�a§k p k7�SUo�WUWT�²Ak7Q p a§k7R�a±h7[¤jlk7Q�X�kw��cfe�k7QS{iarRBTYh
TVeSaáUWQ4TVad^�cdhij�j+XSQZUoc§kmTVUoh7Q�~E�3�W��TYeSa�UWQZ[]hi^�jlkwTYUohiQÕTYeSar²þQSara p TVh,³Fhi^�n��Z^Yhi��ad^��W²
c§k7Q ��aá[]hiXSQ p UoQETYeSadR�a p adR�cd^YUW�SUoQZ{ m���Ùý¯��oarRd�3�Sk7^�T)hw[ª³`eSUWcfe>k7^Yaá{7adQSar^VkwTYa p
k7XZTVh7jlkwTYUocdk7�o�u²:�4²±j�hi^�aÂ��kwRYUoc�TVh hi�oRr~q_'eZaJUoQS�ZXZT¤TYeSadR�aFTVh hi�oRbQSara p k7^�aÂTVeZaJRYhiXZ^YcdarR
h7[�TVeSagTfk7R�n�R:k7Q p TVeSarUo^��ohi{iUWc§k7��crhiQSQSarcrTYUohiQ�TYhladk7cfe;h7TVeZad^d��U�~ a7~'TYeSa p kmTfk®½�h¶³ýUWQ
TVeSa+RH² R�TVarj2~0_'eZar²áh7XZTV�SXMT:^Yadk p UW�W²cdh7j®�SUW�oa p ��k7cfnmk7{7adRd�´³`eSUocfe;hiQZ�W²e�k§tia+TYhA��a
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p h¶³`QS�oh4k p a p hiQ4TVháTYeSa�0�Z��R�TVh;a¿·MadcdXMTVaUoQÀTYeSaAcdh7^Y^YarcrT�³Fk§²Dk7Q p �S^�h¶tMU p aATVeZa
UoQ4TVarQ p a p �´are�k§t Uohi^r~

ã�h:�S^Yh¶t UoR�UohiQ±e�k7R���adarQµTVk7n7arQ��4eSh¶³Âartiar^d�4TVh0�Z^Yart7adQ4T
RYUWQS{i�WaÂTfkwRYn�R¤[]^Yh7jÆ³`^�adcfni�
UoQS{)e�k§t7hMc�UWQáTVeSa�^�XSQSQSUWQS{R�² R�TYadj k7R0h7QS�W²ÑTVeSa+TVk7RYn�Rgk7^�a+^YXSQZQSUoQS{hiQáTYeSaµ�0�Z�
k7Q p QSh2RYXS��ad^Ht UoRYUWQS{áarQ�TYUWT�²°UoRªk§twk7Uo�ok7�S�oaw~AP�T+eSk7Rª��adarQÀTV^�Uoa p TVh�k pSp ^�adRYRªTVeSUWRªUWQ
TVeSUWR`TYeSadR�UoR��4²Ñk7�S�S�WUoc§kmTVUoh7Q)h7[�R�Uoj��S�oa0j�adj�hi^�²l�S^YhwTVadc¸TVUWhiQ�kwQ p XZRYagh7[¤³FkwTVcfe p hi{
[Ák7cdUW�oUWTYUoarR:TVh�UWQScd^�a§k7R�alh¶tiar^Vk7�W�
R�² R�TYadj R�Tfkw�SUo�WUWT�²%k7Q p k§twk7Uo�ok7�SUo�WUWT�²7~A}:Q,TYeSalhwTVeSar^
e�k7Q p QSh0[]XS^HTVeSar^��S^Yh7TYadc¸TVUWt7a'j®arcfe�k7QSUWRYj�R�e�k§tia`��adarQ®UWj®�S�Wadj�adQ4TVa p k7R�TYeSUoR¤³ÂhiXS� p
XSQ�k7crcdad�MTfk7�S�u²;UoQZcd^Yadk7RYa��Z^Yh cdadR�RYUWQS{2h¶t7ad^YeZa§k p k7Q p UoR3hiQSaµh7[
TVeSa�cdk7XSR�adRªkR�jlkw�o�
n7ad^�QSad�qe�k7R��´aradQÑ[Ák¶t7hiXS^�a p UWQSR�TYa§k p h7[�k�^Ya§k p Uo�u²)k§twk7Uo�ok7�S�oa3^Ya§kw�u��TYUoj�a:n7ar^YQSar��k7R�UoR
[]XS^�TYeSad^ p arRYcd^�Uo��a p UoQ)TVeZagQZa¸· T3cfeSk7�ZTVar^d~

`]��` â*�Ï¬�è�ïèç ð�ó��zã�ê«�nèáï ò �Ï¬�S,ã�ï[�xø�ù

áEûVá�û¦ü ØUT.�WV �@þ �����
_'eSan7ad^�QSad�FUoR±TYeSa)jlkwUoQÀ��kw^�T�h7['TYeSaA³Âhi^Yn p hiQSaATYeS^YhiXZ{ieShiXZT±TVeSUWR±TVeSarRYUWRµk7R+UWT
cdhij��S^YUWRYarR¤TVeSa'j®k7UWQ±[]XSQSc¸TVUoh7Q�k7�oUuT�²�UoQ4TV^�h p XScda p UoQ4TVh:TYeSaJTfk7R�nªj�h p ad��~q_'eSUWR�n7ar^YQSar�
UoR�QSh7T
h7QS�W²+k7�S�oaÂTVh�a¸·MadcrXZTVaBk:Tfk7R�n+R�TVk7^�TYUoQS{�kmT�k�R��´arcdUu¯�c'�oh c§kwTYUohiQ±UoQµUWTYR�j®arj®h7^�²
RY��k7cra7�iUuTqk7�oR�h p h¶³`QS�Wh4k p Rbcdh p a�cfe�XSQSn�R�UoQ4TYhBUuTVRÎj®arj®h7^�²:³`eSUW�oa
�S^�h7TVarcrTVUWQS{�UWTVRbh¶³`Q
j®arj®hi^H²�RY��k7cra7�SR�XS��ad^�t UWRYadRJTYeSa3a¿·MadcdXMTVUoh7Q)h7[�TVeSaBTfk7R�nlk7Q p R�TYhi�SRJUuTJUW[�QSadcradRYRYk7^�²7~

_'eSa0nwad^�QSad��cdk7QadUuTVeSar^J�´a3^YXSQ)UWQ)k+R�TVk7Q p k7�WhiQSa:j�h p a7� Tfk7n�UoQZ{+h¶tiad^JTYeSa:crhijµ�
�S�oa¸TVa��0�M�>UuT3^�XSQSR0hiQ��´hi^3��a±RH³`UWTYcfeSa p UoQ4TYh)klRY��adcrUÖk7�ÎTfkwRYnÑj®h p aªTYhAR�TVk§²�crhijµ�
��kwTVUW�S�oaµTVh%�
¹
����º k7Q p k7cdcrhij®�Sk7Q4²MUWQS{�TYhMhi�WRd�¤³`eZad^YalUWT±³`UW�o�
a¸·MarcdXZTYaTYeSalTVk7RYn
hiQS�W²lhiQScra±k7Q p ^�arTYXS^YQÑcdhiQ4TY^Yhi�Îk7Q p ^�adRYXZ�WTVR`��kwcfnlTVh�TVeZagcdk7�o�WUoQS{±a¸·MadcrXZTVUutiag�oh hi��~

�BR�kAjlk7UWQ�[]a§kmTVXS^�a7��TYeSUoR:nwad^�QSad��cdk7Q%�´a�XSR�a p UoQ%kAj±XS�WTYUu���:�Z��adQ4t Uo^Yh7QSj®arQ4T
³`UWTVe%j+XZ�WTVUW�S�oagUoQZR�TfkwQScdarR0h7[
TVeSaµn7ar^YQSar��^YXSQZQSUoQS{)UWQ;��k7^Yk7�o�Wad����hiQSa�h7Q°adk7cfe°�0�Z�b~
_'eSUoR:UWR3j®k p a±k¶twk7UW�Ök7�Z�oagk7Q p eZa§k§t Uo�W²ÑR�Uoj��S�oUu¯�a p �4²�TVeZa±��hiRYR�Uo�SUW�oUWT�²)TYh¿��XSRHT:��k7R�R
hiQ2crhij�jlk7Q p R'TVh�TVeSagQSa¿·MT3�0�Z�EUWQÑkµTY^YadagR�TY^YXSc¸TVXS^�a±kwQ p ^�arTYXS^YQÑTVeSa�XS�2��k7cfn7a¸T
[]^Yhij TVeSkwT'�0�M�q~Sã�h±�WhMcdk7��cdhij��SXZTVkwTVUWhiQle�kwRÂTVhª�´a3a¸·MadcrXZTVa p TYhª[Ák7crUo�WUWTfkmTVaJTVeZUoRJkwR
hiQS�W²®[]hi^�³Fk7^ p UoQS{µh7[ p kwTVk�UoR`k7�S�Z�oUoa p ~

�BRBTVeZad^Ya±UoR�QShAQSarcdadR�RVk7^H²;cdh7j®j+XZQSUocdkwTVUWhiQ�´a¸T�³FaradQ%UoQSRHTfk7QZcdadR3h7[�TVeZa+n7ar^YQSar�
hiQ p U²&�ar^YadQ4Tµ�:�Z��Rd��UWTª³`Uo�W����adcrhij�al��hiRYR�Uo�S�Wa�TYhá^YXSQ,TVeSUWR±n7ar^YQSar�JhiQÀadk7cfeD�0�Z�
U k7RB�ohiQS{lk7R`TVeSa¸²ák7^�a±crhiQSQSarcrTVa p UoQ�k�TV^�ada�kwQ p TYeSa±^�hMh7T3�0�Z��TVh�TVeSaªeShiRHT£WBkwQ p
hiQS�W²�e�k§t7a:cdhij�j®k7Q p RÂ��k7RYR�a p TYeS^YhiXZ{ielTVeZa:h7TVeZad^Fnwad^�QSad�WRd~�_'eSUWRJR�² R�TYadj UoR
[]^Yadar�W²
RYc§kw�Ök7�S�Wa�k7Q p k p k7�MTVR'UWTYRYar�W[bTVh�k§t7kwUo�Ökw�S�oaBhi^`k7crTYX�k7�W�W²®XSRYa p e�k7^ p ³Fk7^Yaw~

_bh2XZQ p ad^�R�TVk7Q p TYeSaµcdhij�j+XSQZUoc§kmTVUoh7Q�Tfk7n�UWQS{2�Z�Ök7cra��´a¸T�³FaradQÀeSh7R�Tªk7Q p �0�Z�b�
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TVeSaF[]h7�o�oh¶³`UWQS{BR�adc¸TVUoh7QSR�a¸·M�S�ok7UoQªUoQ p arTfkwUo��TVeSaJcrhij�jlk7Q p Rq�Sk7RYR�a p hiQµk7Q p ^YarTYXS^YQZa p
hiQ2TYeSaª�WUoQSa p h¼³`Q2[]^Yhij TYeSageShiR�T�TVh�TVeSa�Tfkw^Y{ia¸T3�:�Z�q~��3R�a§k7cfe2��k7cfnwarT0UWR��Sk7RYR�a p
k7�ohiQZ{g³`UuTVe�UWTVR
crhi^Y^�adRY��hiQ p UoQS{á�J���3� UoQ4TVar{i^YUuT�²�h7[ p kwTfk�UoR
adQZRYXS^�a p �4²�TVeSUWR
cfeSadcfni�
RYXSj h¶tiar^�TYeSa�cdhij��S�WarTVa���kwRYR�k7R`hiQS�u²ATVeSa0¯�^�R�TBk7Q p TVeZaª�ok7R�T`arQ�TYUWT�²)eSk¶t7aªTYh®kwQ p
³`Uo�o��cfeSadcfnATYe�kwT�UoQ4TVar{i^YUuT�²i~ /

áEûVá�ûjú ØUT.�WX ��
P�ØÐ�-���
_'eSaËeSh7R�TÑcdhij��SXZTYad^r�0cdhiQSQZadcrTYa p TYhþTYeSa%^Yh h7TÑQSh p a%UoQ TVeSa,�0�Z� TY^Yadaw�0UoR)TVeZa
jlk7RHTVar^:h7[�k7�W�qcrhij®j±XSQSUocdkwTVUWhiQSRr~3P�T0UWR3TVeSa±hiQS�W²ÑUWQSUWTYUÖkwTYUoQS{µadQ4TYUWT�²i��hiQS�W²ÑTVeZa+eShiRHT
c§k7Q�RYadQ p cdh7j®j®k7Q p Rr~E�0�M�
R®k7^�a2j�ad^�ad�W²Àk7�S�WaTYhËkwQSR�³Âad^®cdhij�jlkwQ p R�hi^µ��k7R�R
TVeSarj hiQlTYh±TVeZa:QSa¸· T`�:�Z� p h¶³`QATYeSa3TV^�ada:RHTV^�XScrTYXS^Ya|1 U RYara:¯�{S~MùZ~úÿM�Z��~Z�##W¿~�}0QZ�W²
hiQSa2�0�Z�Úcdk7Q���a2kwTYTVk7cfeSa p TVh%TVeZaÑeZhiR�T®k7R�TVeZa2eSh7R�T�UoQ4TVar^�[Ák7craUoR�^Yadk7�oUWyda p t Uok
k�RYUWQS{i�oa�cdh7j®j+XZQSUocdkwTVUWhiQ%�´hi^HT§~�3RªTVeSal�0�Z��R±[]a§kmTVXS^�alRYa¸tiar^Vk7�Jcrhij�j+XSQSUWc§kwTYUohiQ
�´hi^HTVR U []h7^�UoQSRHTfk7QScraÿ;hiQOk;_��á�Mù4�7�%�Fû4�°�0�Z�Æ[]^YhijØ_qa¿·SkwR®P�QSRHTV^�XSj®arQ4TVR�W+TVeZa
Q XZj+�´ar^:h7[
crhiQSQSarcrTVUWhiQSR0��arT�³ÂadarQ,�:�Z��R0UoR3h7QS�W²2�oUWj®UuTVa p �4²�TYeSa�k7j�hiXSQ4T3h7[�[]^Yara
cdhij�j+XSQSUWc§kwTYUohiQl�´hi^HTVRr~

Host

DSP

DSP DSP

¾¤UW{iXS^Ya�ùM~úÿZ|�_b^Yara�R�TV^�XScrTYXS^Yagh7[¤�0�Z�EcrhiQSQSarcrTVUWhiQSR
3f� i�k�¡|»�dfi�kh5_ª��n¤|gfk£ [»�d�gf�n·�mlkn¤ed´¬]¡e� ½ � � ³µ�iKd¦¤ed¿�n Kº�¼]¡eiKd�df l¬�m��nª� _¡¥b|�£¢�k  ldX¡Î��n¤�ggf�n K ld¦gc¡¥ª(�x �¡¥d¦b¶¡@�x |¬Kk£¡¥kYª( _¡ed¦¨n¤¥ªÀ¡Î¼�kn l¬� l�£¡@d¦kngjiE¢t�n¤¥�kn¤¥¬Kª( K¨Y¤e�x©�¡ed¦¤�kxbµ@knb"s²kn l¬Eb¶¡eª�º�º%ª�bjw�¡¥¤e©ld¢t�x¤��£¡¥iKdf¤� Kdf¡Îµ�x¤7g�ml¤e�n¡e��gX�xº�b@º�ª�gxd 4 >�o
F � ilª�bEª�bE�n Kº�¼ � >�?AO ¢t�n¤/gX�n·�·�k£ �¬�d	j�d¦gf©�¡eª��n ,kn l¬[k£ lbe�df¤jbfo¡:«�x¤e·�knº�gX�x·�·0©K Kª®gfk£¡eª��n »�dX¡Î�dfd¦  å Á Qµb«knb@ª� _¡edf �¬�d¦¬/»
¼�¡eildfª�¤«¤ed´b¶m�d¦gX¡eª�5ndhk£mlmKº(ª®gfk£¡eª��n |ª�b�ª� ~ K���kÊ¼�ª� (8l©ldf lgfd¦¬%o
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_'eSa'eZhiR�T�TYhMhi�MUoR
k7�Z�oaFTYh0RYeSh¶³�kwQ p XSRYa�k7�W�Mh7[�TVeZaJ[Ák7cdUW�oUWTYUoarRqUWj®�S�Wadj�adQ4TVa p UoQ4TYh
TVeSa�j�UoQSUqn7ar^YQSar��TVh)a¸· TYadQ p TVeSa�RH² R�TVarj TVhATYeSa p adR�Uo^�a p �oa¸tiad�¤h7[Âk7�SUo�WUWTYUoadRr~ � UWTYe
TVeSUWR�TYhMhi��TYeSaªnwad^�QSad�qhiQ�hiQZa±h7[qTVeSaªcdhiQSQZadcrTYa p �0�M�
R3UoR�k pSp ^�adR�RYa p kwQ p ^YarcdarUWtiarR
cdhij�jlkwQ p RJTVeSkwTBk7^Ya:TYeSadQÑa¸·MadcrXZTVa p �4²)TVeSag�0�M�Ek7Q p k7Q2k7QSR�³Âad^���k7cfnwarTBUoR'R�adQ4T
��k7cfnáTVheSa�eZhiR�Td~�_'eSaµj®arcfe�k7QSUWRYj UWj®�S�Wadj�adQ4TVa p []hi^0crhij®j®k7Q p a¿·MadcdXMTVUoh7Q,cdk7Q
�´a�RYaradQ2UoQ)¯�{S~�ùM~® U ��~����%W¸~

host sends command
packet

start

DSP executes command

DSP sends return packet

end

¾¤Uo{7XS^Ya0ùM~®M|��Ñadcfe�k7QZUoRYj hw[¤crhij®j®k7Q p a¿·MadcdXMTVUoh7Q

áEûVá�û7á YÕ��� ��×.�|ÿ��Â�%�'ÿ	��� ý�þ �%�!�-�S���
_'eSad^�a3UoR�k��S^YhwTVh cdhi��QSara p a p []hi^�TVeSa`eSh7R�T�TVh±crhij�j+XSQSUWc§kwTYaJTVh�TVeSaB�0�Z�ÕkwT�Tfk7cfeZa p
TVh±UuT§~�}:TYeSad^Â�0�Z��RÂcdhiQSQZadcrTYa p TYhgTYeSa`¯�^YRHTFhiQZaBcdk7QSQSh7T p UW^Yadc¸TV�u²+Tfk7�Wn±TVh�TVeZaBeSh7R�T§�
TVeSa¸²;e�k§tiaµTVh��a�cdhiQZ¯S{iXS^Ya p kwQ p �Z^Yh¶t U p a p ³`UuTVe p kwTVkk7Q p cdhij�j®k7Q p R0R�adQ4Tg��²
�S^Yarcda p UoQS{��0�Z��Rd~_'eSarRYaAeSh¶³Âart7ad^±³`UW�o��UWQ,^�arTVXZ^YQË^�adcradUWt7a®TYeSa®crhij�jlk7Q p R0[]^Yhij
TVeSaªeShiR�T3k7Q p hiQS�W²A��k7RYR�TVeSarj�k7�ohiQZ{lk7R�UoR p arRYcd^�Uo��a p UoQ2TYeSag^YhiXZTYUoQS{��SUuTVR�h7[�TVeZa
cdhij�jlkwQ p QSh7TVUu¯�ad^ U �SUWTYR`ù4��Z¯�+UWQ)³Fhi^ p ��h7[qa§kwcfe p h¶³`QÑ��k7cfn7a¸T£W¿~

_'eSUWR�S^Yh7TYhMcrhi�0e�k7RTVhþ�S^�h¼t U p a,R�adcrXS^YaËk7Q p ^�ad�WUÖk7�S�Wa p kwTVkþTY^Vk7QSRH[]ad^r~Ò�:kwTVk
UoRATV^Yk7QSRH[]ad^Y^�a p UoQ��SUWQ�k7^H²O³`UWTYeShiXZT)k pSp UuTVUoh7Q�k7��adQScr^�² �ZTVUWhiQ��3TYeSa;�S^�h7TVh cdhi�3UWTVR�ad�u[
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UoR®k°�WhMhin�XS�þcdh p aÑcdhiQZRYUoRHTVUWQS{%h7[0��k7cfnwarTYRlh7[:k p a p UocdkwTVa p Q�XSj+��ad^�h7[3³Âhi^ p R®TYh
¯��o�:XZ�>TYeSa%UoQS�SXMTÑk7Q p hiXZTV�ZXZT2¾¤P�¾b}0RUWQ>��h7TYe>crhij�j+XSQSUWc§kwTYUohiQE��hi^HTVRkwTTVeZa
RYadQ p UoQS{Ok7R³Far�o�:TVeZa,^�adcdarUWt UoQZ{�R�U p a°h7[±TYeSa°cdhij�j+XSQSUWc§kwTYUohiQ�~9P�Q TVeZa,cdk7RYa,h7[
�ohiR�R:h7[�R�² QSc���arT�³ÂadarQ,TVeZa±T�³Fhcrhij®j±XSQSUocdkwTVUWQS{���k7^�TYUoarRd��TYeSUoR:R�UWTYX�kwTVUWhiQ�R�e�k7�W�¤��a
p arTYadcrTYa p k7Q p cr�oa§kw^Ya p ³`UuTVeSh7XZTJXSR�ad^'UWQ�TYad^H[]ad^YarQScda0QZadcdarRYRYk7^�²7~Â_bhµk pSp ^�adR�R'n7ad^�QSad�WR
hiQ)j®h7^Ya p UWR�TVk7Q4T'�0�Z��Rr� p kwTfk±[]h7^�³Fk7^ p UWQS{+e�kwRFTVh���a:Uoj��S�Wadj�adQ4TVa p TVh���a0k7�Z�oa3TYh
RYad^Htia±�0�Z��RBcrhiQSQSarcrTYa p TYh�TVeSa�eShiRHT�UoQÑk+TV^Yara7~

_'eSa�¯�^YRHT¤³Âhi^ p h7[ZTYeSaÂTY^Vk7QSR�j®UuTYTYa p ��k7cfn7a¸T p a¸TVad^�j®UWQSadRbTVeSa�hi��ad^YkwTVUWhiQ±kwQ p TVeZa
^YhiXZTYaªTYeSa+��k7cfnwarT0eSk7RBTYhlTfk7nwa�k7RBUWTB��k7RYR�adR0kw�ohiQS{�TVeSa±�0�Z��R3TYhl¯�Q p TYeSaªTVk7^Y{7arT§~
�3�o��crhij�j+XSQSUWc§kwTYUohiQ)hi^�Uo{iUWQ�kwTYadR'hiQTVeSageShiRHT§��TVeZa±�0�M�EUoR`j®ar^Yar�W²kµRY�ok¶t7aªh7Q2TVeZa
cdhij�j+XSQSUWc§kwTYUohiQl�´hi^HT'TVhµTVeSa�eSh7R�T§~

�3h¶³`QS�Wh4k p UWQS{Ah7[
QZar³ cdh p a�UoR0kw�oRYhlhi^Y{4kwQSUoyra p UWQ;��k7cfn7a¸TVUWyda p TY^Vk7QSRH[]ad^�Rd~g_'eSa
Q XZj+�´ar^
h7[´TYeSadR�aB�Sk7cfn7a¸TVR�UoR p a¸TVad^�j®UWQSa p �4²+TYeSa`eShiR�T��S^�hi{i^Yk7j TYhgR�XSUWT�TYeSa`n7ar^YQSar�
hiQATVeSa3�0�Z�þk7RJUuTFe�kwRFTVh±¯ZTJUoQ4TYh±TVeSaB^Yadk7�u��TVUoj�a`cdhiQZR�TV^Yk7UoQ4TYRFUoj���hiRYa p �4²Ak7�W^Yadk p ²
^YXSQSQZUoQS{%Tfk7R�n�Rd~E_'eSa2cdh p a)³`Uo�W�JTVeSar^Yar[]h7^YaÑ�´aRY�Z�oUWTµUWQ4TVh°RYart7ad^Yk7�B�Sk7cfn7a¸TVRd�'adk7cfe
TV^VkwQSR�[]ar^Y^Ya p TVh®kµQSar³ýRHTfk7^HT3k pSp ^YarRYR3k7R p kwTfk�TV^Yk7QSR�[]ar^3kwQ p kµRYXS�ZRYadÄ�XSarQ4T���k7cfn7a¸T
UoR'RYarQ4TBTYhµTYeSag�0�Z�OTYh�RHTfk7^HT`TVeSa�QSa¸³`�W² p h¶³`QS�Wh4k p a p Tfk7R�n�~

P�QÕTVeZa)QSa¸· T�cfe�k7�ZTYad^µUoj��S�Wadj�adQ4TfkwTYUohiQSk7��UoR�RYXSarR®kw^Ya p UWRYcdXZRYRYa p kwQ p UoQ4TVar^YQ�k7�
�S^YUWQScdUW�S�oarRJ³`Uo�o�´�´a�a¿·Z�Z�Ök7UWQSa p ~
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fEg�hjilk�mon�hLiqpsr�ptiuhwvyx�poh{z?|}p~k����%�=|���z�x�ptiumtr��"�0�@|�iog�iB�&�Uf�mok'��ptiuhw�lg2���2�Ik'msz�pw�
hHk'�lg=hw�x�|�����h{z]�@|�iugq���'x�m�f������I���I���I��fE�t��v ��z�x�¡�hwp@¢£k'pC�Hk��=�2hEpoh{hw�=|}�q¤Gn�¥���¥¦�
¢£�:¥����I§ k�p¨k���¡����l©ªz�|}k'n�muk�v«§¬�Ek'��zk'�¯®	°E®��Nk��Gk'¡}�'n�x�h±|�����x�il²���x�io��x�ij�Hk'msz�³
po�2hw�w|}k'¡}¡¦r±z�hwpo|�n���h{z´����m��{��v=vqx���|��Hk�io|}���±�@|¦iugµiug�h=������¥=¶K|}n�¥���¥·�´¢��:¥3����§¸psg����@p
iug�h¹�w�'����hw�Liu|����5�2h{iB�&hwh{�±iug�h�f�mok'��psiohw�lg��2�Ik'msz<k'��z¨iug�h¹®¸°@®��W�wk'mozº¥

¶K|�n�x�msh	��¥¦��»*¼�¡}���l©«z�|}k'n�mok'v½���Kf¾muk'��psiuh{�lg±f@°��5¼������
fEg�h@f������I�'�I���I�¹��ms���{hwpops��mw���Hk�¡}¡}h{z ���I���Ix�pshwzj|��]iug�|�p*iog�hwps|}p*|}p*k¹z�|�n�|�iuk'¡�ps|}n�¿

�Gk'¡:��ms���{hwpspo��mEv k'z�h	�Irjf�h¬À�k�p��B��psiumsx�v=hw�IiupsÁ�¥��Âi@gGk'pD�2hwh{�<z�hwpo|�n���h{zP���'mD�Gk'mok'¡}¡�hw¡
��mo���wh{popo|���n k'��zPiug�h{moh{���'moh¹�'Ã�hwmop@psh{Ä�h{muk'¡3z�|�psio|}��n�x�|}pog�hwz¨��hHk�iox�moh{pw»
ÅBÆ�ÇOÈBÉ�Ê�ËHËwÌºÍÏÎHÎ¬ÐHÐwÐ:ÑÒËHÓ�Ô¬Õ'ÖlË�×�ØuÊ�ÙuÚ%ÖuÌ:ÑÏØLÛoÜ�Î�ØuÝHÞ�ÎLËHÚuÜ%ßHÝàsá2Ñ}ÊHË¬Üâ Æ�ÇOÈBÉ�Ê�ËHËwÌºÍÏÎHÎ¬ÐHÐwÐ:Ñ£ÔwÚ�Ô�Ø�ÑÂØLÛsÜIÎ�Ø¬ÔLËwÌ%Ô¬ã�×�ÖLÎwäLÝ�å{æwÚLÊHÓºÑ}Ê�ËuÜIçètÆ�ÇOÈBÉ�Ê�ËHËwÌºÍÏÎHÎ¬ÐHÐwÐ:ÑÒË�é�ÑêØ¬ÛuÜIÎ
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ADAC card

TransTech board

¶K|�n�x�msh	��¥·��»"��������h{�{io|}���<��hLiB��h{hw��f¾muk���psiohw�lg±�2�Ik'msz<k'��zP®	°E®��W�Hk�moz

û fEg�hP�D�*üýgGk�pqk5þG��k�iu|���n±�2��|}�Ii�k'��zÿ|��Iiuhwn'hwm vqx�¡�io|}��¡�|}h{mw�¾k±�I�<��|�i~�Gk'msmohw¡
pog�|¦�Òiuh{mw��|��Iiuhwms�Gk'¡Emshwn�|�psiuh{mop=k'��z |}�Iiohwmo��k'¡E��x�pspohwp=����m>zGk�iukUiomuk'��ps��hwm{¥¯�Âi=|}p
k'��¡�h¹io�>hLÀ�hw�{x�iuh��I�>��|�i@|}�Iiohwn�h{mîk���z5���>��|�i@þG�Ik�io|}��n]�2��|��i@v�x�¡�io|}��¡�|}�Hk%iu|}�'��p
|}�<k]po|���n�¡}h �D�*üc�{r��{¡}h'¥

û �5hwv=��mtr��Hk'� �2h"x�� io�î� � |�nIk&�&��moz�pw�'hwk'�lgq���E��|�iup{¥��Âi¾|�p¾¡�|}��hwk'mo¡¦rîk'z�z�mshwpopshwz
k'��z<�Hk'�5k'¡�po�]�w�'��po|�psi��'��mohHk�z5����¡�r«v=hwv=��mtr�¥

û fEg�hwmsh�k�moh¹|}�Iiuh{mo�Gk�¡:��x�pspohwp����Piug�h~���I�q����mE��k'muk'¡�¡}h{¡º���2hwmok�iu|�����pw»
� ��mo�'n�muk'v=v=h	��x�pspohwp
� zGk�iuk>��x�popshwp
� °��5® ��x�pspoh{p

®Ez�z�|¦iu|}�'�Gk'¡}¡¦r>iug�h{moh k'moh�iB�&� ��x�popshwpî���'mEhLÀ�iuh{mo�Gk'¡Ov=hwv=��mtr�¥
û ®¯Ä�h{msr~|}v=���'msilk��i3��hwk�iux�mshD�'�Giog�hE���I�î|}pK|¦iup��¸�w��v=vqx���|}�Hk%iu|}�'�~�2��msiop��@g�|��lg
�'Ã�hwm¸Ä'hwmsr±�£k'psi���|}z�|�mohw�Liu|����Gk'¡3|}�Iiohwms�£k��whwp{¥~fEg�h{r�g�k�Ä'h>k¨¶K�9¶��.�x�h{x�h]�@|�iog
k5z�h{��iug��'���<�&��msz�pw¥PfEg�h vjk%À�|�vqx�v iomuk'��pt��hwm~muk�ioh |�p
	Pv h{nIkH���'moz�p~��h{m
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poh{�w����zº¥WfEg�hLr¯��ms��Ä�|�z�h5k�po|�v ��¡}hPv hwk'��p=iu���{������h{�{ijpoh{Ä'hwmok'¡����I��p iu��k
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�§9§aç/§qè¿§a��y�m�LÀB�¬é¯X¢9¡¥ç/��çLè�éç=²3�¹ç��4<�ïXÞ�  ë �3¡ó¥�³«��B�=¡�3¦�ì�ç/ a 9¡ê3ó¥�µ¢¤ç&¢9§¤���X aè¿�§q²6�L¢¤�
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¨�¢¤�3�³²6�L¢¤�%¿Âþ6ç ë «�ç=²3�ó
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ù©�N��²3²X¡¢¤¡ç/�p¢9ç£¢9�6�L¢í³èÂ��¯Xó¢�¢9ç/ó¥�¬§¤���
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ÅH!µ¯3ì6ò Ä È â��¬§9�3²7!³¯Xì3§9�¬é±�I¢9�§¬ú8<b¼�ë5Ä�ÃmÔ[º�ÂËqÂËÑô_ë5ÄÆ½ÈÇO?�Â½4»"¾ÈÀÅËÑÄÆÒÓ³HÊ@Ô ÍL½¿Þß¹�½5Ã�¾È½¿Ò
ÇÈ¹�½¦¼�½ å ¼�½5Ã"¹�ÄÆ½²¹�º{¼�¾@Ã�ÄÓÂËq¹_Ì_åÈ½¿Ä�¸�Ì_å¿¹�½(ÍL½¿Þß¹�½5Ã�¾T½ÈÇ�ú�õ��� a¢9�§A@Ë º¢9�3� a¡¥ í
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ù©�3 ª¢¤¡¢9¯X¢¤�(è¿ç/§°�À�é±�3�3¡éQ��ó�ù©�Bè¿ç/§9«(�L¢¤¡é ¬íP��§9���QC³�3¡w×��§9 a¡¢©¨¾ç�è³�Ê�¬é±�3�3ç/óðÛ
ç/¦�¨�í���ò/ò Ä ú

Å ïBé±�3Ç��LÈ õ���§ª¢¤¡��ïBé±�3«�¡¥²@ú�Ô`¼�º?¼�ÀÆÀ�¹�ÀÅÄ�¸�ÄÓ¹�ºY¾T½ÈÇ{¾È½5Ã=ÉYÕLë5À�¹�Õ§¹�½¿ËÑÄÓ¹�ºY¾È½ÈÇO?�Â½�Ê�ÄÆÕ~¾ÈÒ
ÀØ¼�Ëq¹	Ã�ÍL½¿½²¹	¼�ÀÅÄÆ½ÈÇ�¼�¾�Ý�¹�ÄÆ½²¹�Õ·»"¾TÀÅË�ÄÆÒÓ³HÊ@Ô Ê�ô�¸�Ëq¹�Õ�úsõ)�� a¢9�§R@½ �¢9�3� a¡¥ í
ù©�3 ª¢¤¡¢9¯X¢¤�wè¿ç�§��Ê�¬é±�3�3¡¥é��ó
ù©�Xè¿ç/§a«��5¢¤¡¥é¬ íS��§¤���
C®�3¡Ø×/�§a 9¡¸¢©¨�ç�èB�Ê�¬é±�3�3ç/óç/¦�¨/í
Ä Ç/Ç��Xú

Å�T�!#C¹Ç�=5È %�¯3§a¡VUWTB¡¥óé�íâ�ç/§a¯X¢+!µç/ê3¡YXLí5���3²����3�ç(C®�3¦��§9�¬§ú:ÍL¸�ô½²Ì_åÈº_Â½¿ô`É�½�Ô`¼�º?¼�ÀÆÀ�¹�À
�[ÂÕLë5¾ÈËÑÄÆ½ÈÇ�Zßæ0º�ÂÕ,³m¼�Ë�¼?è>ÂÞ.Ü�ÂH»"¾TÀÅË�ÄÆË�åÈº�¹	¼VÃ�ÄÆ½ÈÇ�ú��Ê�¬é±�3�3¡¥é��ó[!³�¬ì�ç/§ª¢Qí
ð�ï <JÛ©Ç�=�ÛÁñ3í6ð�ç/«�ì3¯X¢9�§µïI¨B ª¢¤�¬«( J<¹�¬ì6��§a¢9«(�¬�
¢Qí3ù©�3 ª¢¤¡¸¢¤¯X¢I%�ç�\�¬èwï=¢9�¬èÂ����í
Ä Ç/Ç�=Bú

Å ï3ïTâ�ïXÇ/ÇLÈß���3ç/«(�� µÆ�úPï=¢9�§9ó¡¥�3¦Xí]%�ç/�3��ïX��ó«(ç���í@<¹ç��6��ó¥²�â��¬é_���¬§í����3²(<º���3¡�ó$W�ú
ïX�y×L��§9�¬ 9�Lú9´=ÂÞ.Ü�Â^Lb¾TÄÆÀØÃ�Í_LL¹_ÂÞ�¾TÀ Ý ú�õ)ù©��Þ�§9�¬ 9 í3ð%��«°ê3§a¡¥²3¦���íBõ��� ^Û
 ¤�Lé±�=¯X 9�¬¢a¢¤ ¬í Ä Ç�Ç/ÇXú

Å½�À�a`XÇ��LÈ �À�a`X�� ·ù©�X a¢¤§a¯3«���
¢¤ ¬ú[Ü0»(ÊNb�c�de�Bf:ö�¶0¸�¹�º�� ¸Hé`¾ÈÄ�ÃÈ¹zúI�Ê�g`X�� wù©�3 ª¢¤§9¯X«(�¬�I¢9 
ù©�3éLúí Ä Ç�Ç��Xú

Å½�À�a`XÇ�=5È �À�a`X�� �ù©�3 a¢9§9¯3«���
¢9 ú¦Ü0»(ÊNb�c�de�hb�öAM�Bf:ö§ÍL¸_¸�¹�ÕìÏ°ÀÅô§Ö0¼�½ÈÇ�¾@¼�ÇÈ¹£Ü�Â�ÂÀ�¸zú
�À�a`X�� µù©�3 a¢9§9¯3«���
¢9 ®ù©�3éLúí Ä Ç�Ç�=Bú

Å½�À§¤�/ÇLñ�È �À§¤���3 a�Ê�¬é±��ú Ü0³L»�fNi�i§Á�³j<`Ía» Ü�É�»£Òkfld ¶$¸�¹�º�»�¼�½¿¾ ¼�Àÿú��Ê§9���3 a¢9�é±�
Þ·�L§¤��óó¥�ó�ï=¨= a¢9�«� í Ä Ç/Ç�ñXú

Å½�À§¤�/Ç��5È �À§¤���3 a�Ê�¬é±��ú Ü0³a» LPfNi�c�<>¹a?SmYc.¶0¸�¹�ºñ»�¼�½¿¾ ¼�Àÿúp�À§¤���3 ª¢¤�¬é±��Þ·��§9��ó¥ó�ó
ï=¨= a¢9�«� í Ä Ç�Ç��Bú

Å �¹¡¥óÉÇ��5È %Xú��º¡¥óóÉ�� a��3ç�§úmÔ[º�Â_ë¿Â�¸°¼�À$æçÂºLÍ ³�ôB½5¼�Õ~ÄÓÌn�[ÂÕLë5¾ÈËÑÄÆ½ÈÇìÍLº�Ì_åÈÄÆË^¹_Ì�Ë�¾Èº_¹zú
C(!µù_à Dpopo�qJr?Ù:Ù>sGsGs#tvuGwGx�y
t3z[w�y�{Pt}|�~�z�Ù>��|�w��S����u5��z��e{>�Ny�|TÙS��{�q�|���x:Ù
qe���Sq��px�{eyhtÏDpo��NyXí Ä Ç/Ç��=ú

Å ��§9�/Ç��LÈ ,¹�L§¤��ó²(ÞÀúG:�ú:��§9���@�L���ú}<¹�¬ 9¡¦/�(è¿ç/§w¢9� ª¢±��ê3¡ó¥¡¸¢©¨°¡¥���6��§a² ë ��§9�YÛ© 9çLèÍ¢ ë ��§a�
 a¨= ª¢¤�«� úFÉ_Á�Á�Á&³{¹_¸�ÄØÇ�½§ÍL½5Ã�Ü5¹_¸�Ë>Î²ÝO�[ÂÕLë5¾ÈËq¹�º_¸zí Ä A6÷�AV��à�=�Ç5)e��=BíÈWP�Ló¥ó
Ä Ç/Ç��Xú
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¥Y��¾���¤v�AâEøHùE:hæ ¬Pû �eé�í#:êù ¬Pû�ü é�í1�]� û�û5ý

¯lÃ����SÞ+¿5Ù��+Ù��+£��±ÿ ����Æ!�k×±¿5À�Æ!�"���EÀ�Æ*Àe×�ØMÙeÚ ���R����¤v�A�I¤±���-¾��±��¾N�R��¤��Q���+à��A��¤v¥«¡R�A�I¤±�
����¢®�#�]���I¥®�[��¢Y¢e�±���G��¥«�±�A�7�]�S¤��^¥Y�h¾����R���R��¤»â%$P�A��¤v¥«¡R�A�1�>�±�J¤v�^©#��¥«¤h�����h¥«¤v�h¥«��¾���¤
������¡R�������>¤O·N�R¡R��ª7�n��¡A¤±¥«à���©¸¥«¤±������¤��±�'&�¡A¥Y�R��¤D���>¤���â æ(¢«ª7����¤���¢Y¢P¥Yª�¾�¢«�aô
ª7�A��¤��>¤±¥Y�����8���±�#���p��¡��������������1���8¤±���R���.¥Y�M���^¾[��¥Y��¤
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