
� ���������	��
��	��
�����������������������
�� �"!#��$&%'
�� (��	$�
*),+.-/�0��
��0$��"�1�324
657�7�8
9���:
3�	5
;<��
�
�$��	�=
9���	��$

>@?�AB?�C�D4EFAGABCBEIHKJMLON9P'QSRUTWV	X"LONYX[Z\LON9]�J^L_V
`@aObWc�dfehgibkj	l\mKnpo@mqerj:sutOaUv0wxo@dGyOjfz�mBn�{�m|s�yOtOjrdGe@}�~�bWdGaU~�d�wOo����q���q���\o@mqerj:sutOaUv,�i��dGers4�Ka�lU�

v�bWj:jre:b�~��0��b�~Gv0z�v�d�wq�U�BaO�G�U�Gn	�@b�~Gv0z�v d�w ��j:jryY���|�G��g��q�h���7�7��z�bWa nIm|e:s4�Bj:bk�0z�tOaOb���v m|e:j:sutOaUv"z�v dq�

�� 9¡�ABCBLOHqA
¢.£¥¤�¦q¤�§�¤�¨�©�ª:«h§B¬¥£I­I®Kª	£I®B­¥¯�°|«�¬I¯	±�¤�²@³|«h¬¥³B©�²B¨3´k¤�­µ«�²

«�§�¨�¤�­¥©�£¥³B¶�©�ªY­¥¯r«hª	£¥©�¤�²�¬¥·f¬¥£I¯	¶<©�¬^©�²G£¥­I¤G±B®Bª	¯i±�¸0¹�«h¬¥³Gº
©�²B¨q»B«h¬Y«�¼�¯	­¥·�¯�½�ª	©�¯	²G£Y¬¥£I¤�­�«h¨�¯�¶@¯	£I³K¤f±�´k¤�­0ª	¯	­¥£�«�©�²
¦B­¥¤�°B§�¯	¶@¬r»h®K¬I¯	¬"«�²7©�¶�¦q¤�­I£�«h²G£�¦B­¥¤�¦q¯	­I£F·7¤�´�£¥³B¯Yª	¤�¶�º
¦B®K£I¯	­:¾�¿F£I¬�«h°K©�§�©�£F·�£¥¤u«hª	ª	®K­�«h£¥¯	§�·À«�ª	ª	¯	¬¥¬�«8¬I¦q¯	ª	©ÂÁ|ª
«�±B±B­I¯i¬I¬Y©�²7¶�¯	¶@¤�­¥·�¬¥¦|«hªi¯�¸U¿F£U©�¬0¬I³B¤hÃY² »�³B¤hÃ4«�¬I¯	§Â´Äº
¤�­I¨f«�²B©�¬I©�²B¨�¬I·G¬I£¥¯	¶'ªr«h²�°q¯�°B®B©�§�£"ÃY©�£¥³�£I³K©�¬Y¶@¯	£I³K¤f± ¸
Å ¯�±K©�¬¥ª	®B¬¥¬�¯iÆf¦q¯	­¥©�¶@¯	²G£I¬@ÃY©�£¥³.«Ç­I¯:«hª	£¥©�¤�².¬¥·G¬I£I¯i¶
°|«�¬I¯	±8¤�²�£¥³B¯�­¥¯	¬I®B§�£¥©�²K¨7³|«h¬¥³�£¥¤�¦q¤�§�¤�¨�·f¸
È@ÉfÊ�Ë�Ì|Í�ÎOÏ ¾�«h­¥£I©ÂÁ|ª	©Ä«h§�§�©�´W¯�»	¬¥¯	§Â´Äº�¯i¼�¤�§�®B£¥©�¤�²�»i¦B­I¯	°K©�¤�£I©�ªU¯	¼�¤hº

§�®B£¥©�¤�²�»K¶�¤�§�¯	ªi®B§Ä«h­Yª	¤�¶�¦B®B£¥¯	­r»q¬¥¯	§Â´Äº�¦K­I¤�¨�­�«�¶�¶�©�²B¨B»B«�®B£I¤�Ð�«h£Ñº
«�§�·f£¥©�ª9­I¯:«hª	£¥©�¤�²�¬I·G¬I£¥¯	¶�»K³f·G¦q¯	­Iªi·fªi§�¯�»B¬I¯i§�´�º�­¥¯	¦B§�©�ªr«h£¥©�¤�²
Ò Ó N�ABCBRYP9Ô^HqABEIRUN
Õ0¤�¶�¦B®K£I¯	­7¶@¤f±K¯	§�¬Öªr«�²4°q¯�®B¬¥¯	±4£¥¤u¬I£¥®B±B·�ª	¤�¶�¦B§�¯	Æ\¦B³K¯�º
²K¤�¶�¯i²|«7¤�´µ¬¥¯	§Â´Äº�¤�­I¨G«h²B©�×r«�£I©�¤�²�¸7Ø_©�´W¯Ö©�£I¬¥¯	§Â´µ³q«h¬�°q¯	ª	¤�¶�¯�£I³B¯
£¥¤�¦B©�ª�¤h´3¬I®Bª�³4¬¥£I®B±K©�¯i¬7©�²�­¥¯	ª	¯	²G£�·�¯r«h­¥¬�Ù�ÚrÛiÜI¸�¢<¬I®B°Ýº�ª	§Ä«�¬I¬
¤�´"¶�¤G±B¯i§�¬9«�­I¯�¬I·G¬I£¥¯	¶�¬^£I³|«�£�«h­I¯�©�²K¬I¦B©�­I¯i±�°G·�ª�³B¯	¶�©�ªr«�§�­¥¯�º
«�ª	£I©�¤�²�¬¥·f¬¥£I¯	¶@¬�ÙßÞG»UÚràK»UÚrÞiÜI¸7á^£I³B¯i­Ö¬¥©�¶7®K§â«�£I©�¤�²K¬Y©�²G£¥¯	²B±\£I¤
¶@¤G±B¯	§G¤�£¥³B¯	­U§�¯	¼�¯	§�¬x¤�´�§�©Â´k¯�ºF§�©�Ð�¯U°q¯	³|«:¼G©�¤�­:»h¯�¸ ¨|¸ £I³B¯Y¯i¼�¤�§�®B£¥©�¤�²
¤�´xª	¯i§�§�¬9«�²B±�¤�­I¨G«h²B©�¬¥¶�¬9Ù�Ú	ãB» ÚräiÜI¸
å ³B¯	¬¥¯"¶@¤f±K¯	§�¬�²B¯r«h­¥§�·p«�§�Ãµ«:·G¬�«h¦B¦B§�·^£I³B¯YæO®Bª	§�©�±B¯r«�²3£I¤�¦q¤�§Âº

¤�¨�·Ç¤h´9¦B³G·G¬I©�ªr«�§Y¬I¦|«�ª	¯�Ù�Ú�Üµ©Â´9¬I¦q«h£I©Ä«�§"¬¥£I­I®Kª	£I®B­¥¯	¬�«�­I¯@®B¬I¯	± ¸
æ=¼�¯	² å ©�¯	­¥­�«çÙ�ÚräiÜÖ©�¬�©�²Gè|®B¯	²Kª	¯	±é°G·4£¥³B¯\¯	®Bªi§�©�±B¯:«h²,¬I¦q«hª	¯
¶@¯	£�«�¦B³B¤�­r¸ å ³B¯i­I¯�»G£¥³B¯Y¦|«h£¥£I¯	­¥²�¬¥¯r«h­¥ª�³7¶@¯	ª�³|«h²K©�¬¥¶é©�²B±B®Kª	¯	¬
«�¤�²B¯3±B©�¶�¯	²K¬I©�¤�²|«�§B¬I¦q«hª	¯�¸
¿F²Ö£¥³B©�¬�¦|«�¦|¯i­xÃ0¯UÃY©�§�§�©�²G£I­¥¤f±K®Bª	¯"«�²B¯	Ãu¶@¯	£I³K¤f±^´k¤�­�ª	­¥¯r«h£Ñº

©�²B¨�«�ê�¬¥¦|«h£¥©â«�§�êÖÃ0¤�­¥§�±8ÃY©�£¥³�¬I¯	§Â´ÄºF¤�­¥¨f«h²K©�×i©�²K¨7£I¤�¦q¤�§�¤�¨�·�£¥³|«h£
£¥­I©�¯	¬0£I¤�­¥¯	¬I¦q¯	ª	£^£I³B¯^¶�¯	±K©�®K¶,ê�ª	¤�¶�¦B®B£¥¯	­Iê�«h¬U¶7®Bª�³7«h¬0¦|¤�¬Fº
¬¥©�°B§�¯hëì¸ å ³B¯�¶@¯	£I³K¤f±@ÃY©�§�§q°q¯�°|«h¬¥¯	±�¤�²�³|«�¬I³B©�²B¨q¸
á^®B­9¨�¤f«h§�¬Y«h­¥¯�¦K­I©�¶�«�­I©�§�·�¾

í Úrî�ïqð�ñÄòKókô¥ðrõ�öf÷�ø@ù�úÖø:ó�ûBð:õ�ü	ð�ô7÷:ôIø�ù�ókñÄò�ý�ù�þ	ø	ÿ ü��Ið�ôWý�ù�òBñ � ñÄò�ýóWð��Bðhÿ�ð�ý����
¿F²#¬¥·G¬I£I¯i¶�¬<§�©�Ð�¯*¢9§ÄÕ0³B¯	¶7·#ÙßÞiÜ ¤�­ ¶�«hª�³B©�²B¯�ºF£�«�¦|¯�º
­¥¯	ÃY­I©�£I©�²B¨Ç¬I·G¬¥£I¯	¶@¬�Ù�Ú	�G»YÚrÞiÜ9£¥³B¯�¬�«h¶@¯7¤�°�
�¯iª	£7©�¬7©�²G£¥¯	­Fº
¦B­¥¯	£I¯i±\©�²�£FÃ0¤�ÃY«:·G¬r¸ í ÚrîY¿F£^ªr«h²8°|¯�¬I¯	¯i² «�¬9¦B®B­¥¯�»�¦|«�¬Fº
¬¥©�¼�¯�±|«�£�«B»�¤�­ í
� î�©�£7ªr«�²�°|¯�£¥­�«�²B¬F´k¤�­I¶@¯	± í ´k¤�§�±K¯	±|î�£I¤
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A ©�¨�®B­¥¯uÚ�¾çï�ûBô¥ø�ø�ü	öGòB÷:ókñ�ð�òGþ�ð¥ü�ù�òçð�B�C	ø�÷:ó
DFE�GIH õ�ù�óWù�JKEML�H
ú�ù�÷�ûBñÄòKøÖù�òBõNE�O3H7þ
�Bù�óWñÄù�ÿ�þ�óWô	öG÷:óköGôIø	�

«h²4«�ª	£I©�¼�¯�¤�¦|¯	­�«h£¥¤�­ í ¶�«hª�³B©�²B¯rî�ÃY³B©�ª�³�©�¬�«�°B§�¯�£I¤Ç¦B­I¤�º
ª	¯	¬¥¬7¤�£¥³B¯	­7¤�°�
�¯	ª	£I¬�«�¬Ö±q«h£�«8©�²\¤�­¥±B¯	­7£I¤Ç¦B­¥¤f±K®Bª	¯�²B¯	Ã
¤�°�
�¯	ª	£I¬:¸�¹^¯	­I¯�»�Ã"¯7ÃY©�§�§U©�²G£I­¥¤f±K®Bª	¯�«�£¥³B©�­I±u©�²G£I¯i­I¦B­¥¯	£�«ìº
£I©�¤�²�¸&P"¯i¬I©�±B¯	¬�£¥³B¯7±B®|«�§�©�¬¥¶M¤�´"±|«�£�«�«h²B±8¤�¦q¯	­�«�£I¤�­:»�£¥³B¯
­I¯i¦B­I¯	¬¥¯	²G£�«�£I©�¤�²�¤h´x«�²�¤�°�
�¯	ª	£0ÃY©�§�§q°q¯9®B¬¥¯	±�£I¤�ª	¤�²B¬I£¥©�£I®B£¥¯
«�£I¤�¦q¤�§�¤�¨�©�ªr«h§q­I¯i§â«�£I©�¤�²�«�¶�¤�²K¨�£I³B¯3¤�°�
�¯	ª	£¥¬ í A ©�¨|¸YÚ:î	¸

í�� î�ïqð3þIûBð�Quó�ûBù�óOó�ûBøR��ô¥ø	þ	ø:òBóWø�õ�ú�øró�ûBð:õÖñâþ�ü	ø�ù�þ�ñSB	ÿ�ø9ù�òKõ�ûBùhþ
ó�ûBø�õ�øiþ�ñ�ôIø�õT��ô¥ð��Børô	óWñÄøiþ��
å ³B©�¬�©�¬�±K¤�²B¯Ç°G·4£I³B­¥¯	¯u¬¥¯	­I©�¯	¬8¤h´7¯	ÆG¦|¯	­¥©�¶�¯	²G£I¬�ÃY³B©�ª�³
¬I³K¤hÃu£I³q«h£O©�²f£¥­I¤G±B®Bªi©�²K¨9£I³K¯Y³|«h¬¥³B©�²B¨hºF£I¤�¦|¤�§�¤�¨�·^©�²Kª	­I¯r«�¬I¯	¬
£I³K¯Y¦B³B¯	²B¤�¶�¯	²q«h§�§�·9­I¯i¦|¯	­¥£I¤�©�­¥¯9¤�´�«h²7«h®B£¥¤�Ð�«�£�«h§�·G£I©�ªU­¥¯r«hª�º
£I©�¤�²�¬¥·G¬I£I¯i¶�¸ å ³B¯�¯	ÆG¦|¯	­¥©�¶�¯	²G£I¬^ÃY©�§�§�²K¤�£�«�§�§�¤hÃ ¨�¯	²B¯i­�«h§
ª	¤�²Bª	§�®B¬I©�¤�²B¬9«h°q¤�®B£Y¬¥¦|«h£¥©Ä«h§�§�·Ö¬¥¯	§Â´Äº�¤�­I¨G«h²B©�×	©�²B¨�¬I·G¬I£¥¯	¶�¬:¸

í Û�î�ïqð�þIûBð�Q ó�ûKù�ó0ñÄò	ü	ð�ô	úÖù�ókñ�ð�òU��ô¥ðr÷�øiþ�þ	ñÄò�ý7þ��:þ	ókø:ú�þ�ö�þ	ø�õ@ñÄò
÷�ð�úV��öGóWørô8þ	÷rñÄø:òB÷�ø�ûKù�W:ø�ñÄò�ûBø:ôIø:òBóT��ôIð��Bø:ô	ókñ�ø	þÖüið�ô8þ�øiÿ üX�
ð�ôWý�ù�òBñ�þ	ù�óWñÄð�ò�ù�òBõ�ø	Wrð�ÿ�öGóWñÄð�òY�
å Ã0¤Öª	¤�²Bª	¯	¦K£I¬9¤�´xª	¤�¶�¦B®K£I¯	­Y¬¥ª	©�¯	²Bª	¯�»�«pÁ|²B©�£I¯3¬¥£�«h£¥¯3¶�«:º
ª�³B©�²B¯�«h²B±�«�³q«h¬I³K©�²K¨�´k®K²Bª	£I©�¤�²�»"«�­I¯*
�¤�©�²B¯i±u°G·À«8¬I©�¶7º
¦B§�¯"«�§�¨�¤�­¥©�£¥³B¶�¸ å ³B¯0­I¯i¬I®B§�£I©�²B¨^±B·G²|«h¶@©�ªr«h§�¬I·G¬I£¥¯	¶é¬¥³B¤hÃY¬
ª	¤�¶�¦B§�¯	Æ3¬I¯i§�´�º�¤�­I¨f«�²B©�×	©�²B¨9°q¯	³|«:¼G©�¤�®K­I¬r»�ÃY³B©�ª�³Öª:«h²�²B¤�£U°q¯
«h¬¥¬I©�¨�²K¯	±7£I¤3£I³K¯Y¬I®B­¥­I¤�®K²B±B©�²B¨Ö«�§�¨�¤�­¥©�£¥³B¶,°B®B£�³|«:¼�¯0£I¤�°q¯
¬I¯i¯	²u«h¬3©�²B³B¯	­¥¯	²G£I§�·Ç­I¤G¤�£¥¯	±�©�²Ç£I³B¯�ª	¤�¶�¦B®B£�«h£¥©�¤�²|«h§ ¬I®B°Ýº
¬I·G¬¥£I¯	¶@¬r¸
å ³B¯�¶�¤�£I©�¼�«h£¥©�¤h²Ö¤�´=£¥³B©�¬YÃ"¤�­IÐ@©�¬Y²K¤�£Y£I¤�¶�¤G±B¯i§�«�ª	¯	­I£�«h©�²

°B©�¤�§�¤�¨�©�ªr«�§h¬I·G¬I£¥¯	¶�¸9Z^«h£¥³B¯	­r»�£I³B¯0¬I·G¬I£¥¯	¶ ¦B­I¯i¬I¯	²G£I¯i±7³B¯	­I¯Yª:«h²
°q¯U¬I¯i¯	²�«h¬U«Y¶@¤G±B¯	§:´k¤�­ í ¬¥¦|«h£¥©Ä«h§�§�·Ýîq¬¥¯	§Â´ÄºF¤�­I¨G«h²B©�×	©�²B¨^¬I·G¬I£¥¯	¶�¬:¸
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Õ0¤�¶�¦B®K£I¯	­��Gª	©�¯	²Bªi¯3´k¤�­Y©�¶@¦B§�¯	¶�¯	²G£¥©�²K¨9±B©�ª	£¥©�¤�²|«h­¥©�¯	¬Y¤�­Y¬¥¯	£I¬:¸
P0·\ªr«�­I¯�´k®K§9±B¯	¬¥©�¨�²�»�¬I£I¤�­�«�¨�¯�¶�«�²|«h¨�¯	¶�¯	²G£^°f·\³q«h¬I³K©�²K¨�­¥¯�º
�G®B©�­¥¯	¬�¤�²K§�·4«�ª	¤�²B¬I£�«h²G£�£I©�¶@¯�¦|¯i­�§�¤G¤�ÐG®B¦�¸ å ³B¯u«h©�¶ ¤�´
³q«h¬I³K©�²K¨�©�¬�£I¤8Á|²B±À«8ª	¯	­¥£�«�©�²�¤�°�
�¯iª	£������ç´k­¥¤�¶*£I³K¯�¬¥¯	£
��¬¥¦|¯	ªi©�Áq¯	±�°G·�«�� ÉGÊ���� �"!$# í �rî
% � �'&*©�²�«�§Ä«h­¥¨�¯3¶�¯i¶7º
¤�­I·�«h­I­�«:·f¸
å ³B¯�¯	¬I¬¥¯	²G£I©Ä«h§O©�±B¯r«�©�¬9£¥³|«h£^£I³B¯ í ¦q¤�¬I¬¥©�°B§�·�©�²GÁq²B©�£I¯rî0¬¥¯	£(�

¤�´µ¤�°�
�¯	ª	£¥¬Ö©�¬�¦q«h­I£¥©�£I©�¤�²B¯i±�©�²G£I¤�«�²G®B¶7°q¯	­()+*,¤h´Yê�ª	§Ä«�¬I¬I¯i¬Iê
ÃY©�£¥³7Á|²B©�£¥¯�ª	¤�²G£¥¯	²G£Y°f·@£I³B¯ 	��|Ï
	-,/.0
21435�WÌ6


7+89�$7�¾:&<;>= �?%rÚ:%5@$@5@A%B)+*�C�ÚED9@ í Úrî
å ³K¯"ª	§Ä«�¬I¬I¯i¬"«h­¥¯Yªr«h§�§�¯	±(F .21 � ÉG3hÏ «h²K±Ö¯r«�ª�³7¤�°�
�¯	ªi£H��°|¯i§�¤�²B¨�¬
£¥¤�°B®Bª�Ð�¯	£I7+8G�57 í �?!5# í �:îIî	¸8¿F²\¤�­¥±B¯	­�£I¤�§�¤G¤�Ð�®K¦u«h²\¤�°�
�¯	ª	£
¤�´9£I³B¯@¶�¯	¶@¤�­¥· «�­I­�«:·f» ©�£I¬�ª	¤�­I­¥¯	¬I¦q¤�²B±K©�²K¨�°B®Kª�Ð�¯	£�²f®K¶7°|¯	­
7+8G�57 í �?!5# í �:îIî7©�¬�ª:«h§�ª	®B§Ä«h£¥¯	±À«�²B±\£I³K¯ í ÁqÆf¯i±Gº�¬¥©�×	¯	±|î�°B®Kª�Ð�¯	£
©�¬Y¬¥¯r«h­¥ª�³K¯	±�´k¤�­Y£I³B¯3¤�°�
�¯	ª	£r¸
J ­I¤�°B§�¯	¶�¬Y«h­¥©�¬I¯9ÃY³K¯	²�¶@¤�­I¯Y¤�°�
�¯	ª	£¥¬Y¬I³B¤�®B§�±�°q¯9¬¥£I¤�­¥¯	±�©�²

«^°B®Kª�Ð�¯	£U£¥³B¯	²7©�£Oªr«h²�³B¤�§�±�¾ ¿W´�Ã"¯0£I­¥·Ö£¥¤�¦K§â«�ª	¯��Y©�² «^°B®Kª�Ð�¯	£
7+8G�57 í �?!5# í �:îIî�«h²B±8Á|²B±Ç©�£p«�§�­I¯r«�±B·�Á|§�§�¯	±Ç®B¦�»�«@ê�ªi¤�§�§�©�¬¥©�¤�²Bê
¤Gª	ªi®B­I¬:¸Y¿F²�£I³B©�¬Y¬I©�£¥®|«h£¥©�¤�²�«�­I¯	³|«�¬I³�¬¥£I­�«h£I¯i¨�·�ª�³B¤G¤�¬I¯i¬p«�¬¥¯	£
¤�´"«h§�£I¯	­¥²|«h£¥©�¼�¯�§�¤Gªr«h£¥©�¤�²B¬Y©�²�ÃY³B©�ª�³�¬I£¥¤�­�«�¨�¯�©�¬Y£¥­I©�¯	±�¸Y¿F²8£I³B¯
Ã0¤�­¥¬I£^ªr«h¬¥¯�»�£¥³B©�¬9­¥¯	³|«h¬¥³B©�²B¨�­¥¯K�G®B©�­I¯	¬�£I©�¶�¯3¦B­¥¤�¦q¤�­I£¥©�¤�²|«�§�£I¤
£¥³B¯3²G®B¶7°|¯i­Y¤h´x¤�°�
�¯	ª	£¥¬9¬¥£I¤�­¥¯	±�©�²�£¥³B¯�¶@¯	¶�¤�­I·Ö«�­I­�«:·G¸
¢9²4¯iÆÝ«�¶�¦B§�¯@£I¤\©�§�§�®K¬I£I­�«h£¥¯�£¥³B¯�³|«�¬I³B©�²B¨\¶@¯	£I³K¤f±�©�¬7£I³B¯

´W¤�§�§�¤hÃY©�²K¨�£�«�°B§�¯�¸�¿F£�¬I³B¤hÃY¬7«�¶�¯i¶�¤�­¥·�«h­I­�«:· í ªr«h§�§�¯	±\³|«�¬I³
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«�£I¯�«h²@¢�ØÇ¬I·G¬¥£I¯	¶<©�²�«�ªi¤�¶�¦K®B£I¯	­0Ã0¯�¬¥³B¤�®K§�±�ê�­I¯	¬¥¦|¯	ªi£�£¥³B¯
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­¥¯r«hª	£¥¤�­Y¤�­9«�ê�°|«�¨�´k®K§�§�¤�´x¯	²K×	·G¶�¯	¬¥ê|¸
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£¥³B¯�ª	¤�²B²K¯	ª	£I©�¤�² «�¶�¤�²B¨�¯	§�¯	¶�¯	²G£¥¬r»U§�©�Ð�¯�»O¯�¸ ¨|¸�»O©�²À«8¬I·G¬I£¥¯	¶
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«�­I¯�±B¯�Á|²B¯	±ç°G·À«h°K¬I£I­�«hª	£�«�§�¨�¤�­¥©�£¥³B¶�¬:¸ å ³B­I¤�®B¨�³ £I³B©�¬�«�°Gº
¬¥£I­�«�ª	£I©�¤�².¤�²B¯�£¥­I©�¯	¬�£I¤�¯	ÆG£I­�«hª	£�£¥³B¯Ç§�¤�¨�©�ª�¤�´Ö©�²G´k¤�­¥¶�«�£I©�¤�²
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ÃY³K©�ª�³,¨�¯	£I¬�� � «�¬ «�²,©�²K¦B®B£r¸ å ³B¯uªi¤�²B¬¥£I­I®Kª	£I©�¤�² ¤�´�£I³B¯
«�®B£I¤�¶�«�£I¤�²�¯	²K¬I®B­¥¯	¬�£¥³|«h£@©�£�ÃY©�§�§�«�§�Ãµ«:·G¬�³q«h§�£�«ì´k£I¯	­�« ÁBº
²K©�£¥¯�²G®B¶7°q¯	­�¤�´9¬I£I¯i¦B¬r¸ P"¯iªr«h®B¬¥¯�£I³B¯�«h®K£I¤�¶�«h£¥¤�²Ç©�¬pÁ|²B©�£I¯
«�²B±Ç±B¯	£I¯i­I¶�©�²B©�¬¥£I©�ª�»q£I³B©�¬3­I¯:«hª	£¥©�¤�²�­¥®B§�¯7±B¯�Á|²K¯	¬Ö«�´k®B²Bªi£I©�¤�²B¬
=��"%:ÚED � � � =��"%:ÚED � � CL;>= �?%rÚ4D � �:¸
A ©�¨�®B­I¯ � ¬¥³B¤hÃY¬�£¥³B¯Ç¬I£I­¥®Bª	£¥®B­I¯�¤h´�£I³B¯\«h®K£I¤�¶�«h£¥¤�²�¸,¿F£

ªi¤�²G£�«�©�²K¬�£FÃ"¤ÇÛ � ºF°B©�£3­I¯	¨�©�¬I£I¯i­I¬r»�£I³B¯2143 ÍhÉG�6�FÏ
3rÉGÍ «h²K±\£I³B¯
Ì�5UÉGÍE�"3:Ì|Í�ÍhÉG�6�FÏ
3rÉGÍ ¸�¢Y£Y£¥³B¯�¤�®K£I¬I¯i£r»B¤�¦|¯i­�«h£¥¤�­^¬I£I­¥©�²B¨�� ë ©�¬ÃY­¥©�£I£I¯i²�©�²f£¥¤9£¥³B¯U¤�¦q¯	­�«h£I¤�­O­I¯	¨�©�¬¥£I¯	­U«�²B±3¤�¦q¯	­�«�²B±I� � ©�²G£¥¤Y£I³B¯¿Iá ­I¯i¨�©�¬I£¥¯	­r¸ å ³B¯Y¦K­I¤�¨�­�«�¶é©�¬U¨�¯i²B¯	­�«�£I¯	±�´k­I¤�¶ � ë °G·Ö¬¥©�¶@¦B§�·¶�«h¦B¦K©�²K¨"¬¥®Bª	ª	¯	¬¥¬I©�¼�¯Yã�º�°K©�£�¬¥¯	¨�¶@¯	²G£I¬ ©�²G£¥¤Y©�²K¬I£I­¥®Bª	£¥©�¤�²B¬r¸ å ³B¯
­¥¯	¬I®K§�£¥©�²B¨Ö¦K­I¤�¨�­�«�¶ ©�¬0¯	ÆG¯	ª	®B£¥¯	±�¬¥¯K�G®B¯	²G£I©Ä«h§�§�·G»h¬I£�«h­I£¥©�²B¨ÖÃY©�£¥³
£¥³B¯YÁq­I¬I£�©�²K¬I£I­¥®Bª	£¥©�¤�²�¸ å ³B¯	­¥¯�«�­I¯9²K¤�ª	¤�²G£¥­I¤�§q¬I£�«h£¥¯	¶�¯	²G£¥¬O´k¤�­
§�¤G¤�¦K¬"¤�­9
�®B¶�¦K¬"©�²�£¥³B¯�©�²B¬¥£I­I®Kª	£I©�¤�²�¬¥¯	£r¸
æU«hª�³4Û � º�°K©�£3­¥¯	¨�©�¬I£¥¯	­7³|«�¬ «8¦|¤�©�²f£¥¯	­r»O­¥¯�´k¯	­¥­I©�²B¨\£¥¤�«�°K©�£

§�¤Gªr«�£I©�¤�²�¸ å ³K¯6143 5UÌ+��
�3rÉGÍ ­¥¯�´k¯	­¥¬7£I¤�«8°B©�£87:90©�²\£I³B¯@¿Iá
­¥¯	¨�©�¬¥£I¯	­U«h²K±�£I³B¯ Ì�5UÉGÍE�"3rÌqÍ;5UÌ+��
�3rÉGÍ ­I¯�´k¯	­I¬O£¥¤�«Y°K©�£<7 ©�²�£I³B¯
¤�¦|¯i­�«h£¥¤�­^­I¯	¨�©�¬¥£I¯	­:¸ P0©�£I¬=7�«�²B±>7:9O«h­¥¯�©�²B¦B®B£¥¬9£I¤7£¥³B¯@?BA�C�¸
å ³K¯Ö¢3Ø � ¤�¦|¯	­�«h£¥©�¤�²�­¥¯	¬I®K§�£�©�¬^¬I£¥¤�­I¯i±À«h£3£¥³B¯Ö¿Iá ¦q¤�©�²G£I¯	­4D ¬
§�¤Gªr«�£I©�¤�²@­I¯	¦B§Ä«�ª	©�²B¨B7:9k¸

ALU

01 1 0 0 1 1 1 1 1 1 1 1 1 1 1 1 10 0 0 0 0 0 0 0 0 1 1 1 10 0

E FHG IKJ L

EXOR

CPON

NOP

MOV

ID

MOV

SETP     0110

b’

EXORSETPCPONNOPMOVIDMOV

1 0 0 0 0 1 0 0 0 0 0 11 1 1 1 1 1 1 1 10 0 0 0 0 0 0 0 0 01

0110

b

operator register
operator pointers

s3

1

s2 finaly

direction register
left | right

move-mode register

last-ALU-operation
ID | EXOR | AND | etc.

copy-mode

pattern register

off  |  on

none |          co
nt

ro
l r

eg
is

te
rs

pr
og

ra
m

IO pointerIO register

both | IO-ptr. | oper. -ptr.

A ©�¨�®B­¥¯ � ¾�ï�ûBø;M�òBñÄóWø�ù�òKõ�õ�ø:ókø:ô	ú�ñÄòBñ�þ	óWñÄ÷7ù�öGóWð�ú�ù�óWð�ò\ö�þ	ø�õ��
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ï�ûKø N'PRQ ôIøFý�ñ�þ	ókø:ô"ñâþ9ñÄòBñÄóWñÄùhÿ�ñ � ø�õ Q�ñÄó�û � � ù�òKõ7÷�ð�òBóWù�ñÄòGþ�JOùIü	óWørôø:S�ø�÷:öGókñÄò�ý�ó�ûBøV��ô¥ð�ý�ôIù�ú*JUó�ûBø�ôIøiþ�ö�ÿ�óOþ	ókô	ñ�ò�ý(�
� �

A ¤�­�«�¦B­¥¯	ª	©�¬I¯�´k¤�­¥¶�«�§�¬I¦q¯	ª	©ÂÁ|ªr«�£I©�¤�²�¤�´"£I³K¯Ö«h®B£¥¤�¶�«h£�«�­I¯�º
«�ª	£I©�¤�² »G¬I¯	¯�£¥³B¯3¬I¤�®B­Iª	¯�ª	¤G±B¯�»�«:¼�«h©�§Ä«h°B§�¯0®B²B±B¯i­ÖÙ)TiÜI¸

U � J^? �çLO¡GJ;VhCB?�LOHqABRUCu��TÑX"RUCBEÑAÝJe�

å ³B¯�´k¤�§�§�¤hÃY©�²B¨0¨�¯	²K¯	­�«�§|«h§�¨�¤�­I©�£I³K¶.©�¬�®K¬I¯	±7£¥¤9­I®K²Ö£¥³B¯Y°B©�²|«h­¥·
¬¥£I­I©�²B¨7¬¥·G¬I£I¯i¶�¾

Ú 7 ë;WYX 7[Z�ZE� !]\_^ X �?!:` ë í î� � ë Wba !:`dc 7de í 7 ë îÛ 7 � WYX 7[Z�ZE� !]\_^ X �?!:` � í � ë %:7 ë îã � � Wba !:`dc 7de í 7 � îà f[g�Z�h ^ X ` � WiX Z4j�j'k�h ! í � ë %B� � îä ´k¤�­Y¯r«hª�³��K� �lf�g�Z�h ^ X ` �p±B¤T 7W� WYX 7�Z�ZE� !]\m^ X �"!0` � í � ë %B� � %:7 ë %:7 � îÞ � ` Z�g !4c 7ne í �
�"%:7W�rî
( ±B¤�²B¯
Ú,� ¨�¤�£I¤�Ú í ©�£I¯i­�«h£¥¯rî

� ë %B� � %B�
� «h­¥¯ °K©�²q«h­I· ¬¥£I­I©�²B¨�¬ «h²B± 7 ë %d7 � %d7 � �
=��"%:ÚP%$@5@$@p%B) * C ÚEDG¸ å ³B¯ ´k®B²Bª	£¥©�¤�² X 7[Z�ZE� !]\_^ X �?!:`�o¬¥¯	§�¯	ª	£I¬[«'°B®Kª�Ð�¯	£é²G®B¶7°q¯	­:¸ A ¤�­ X 7�Z�ZE� !4\m^ X �"!0` � «�²B±
X 7�Z�ZE� !]\m^ X �"!0` �Ö«�³|«�¬I³@´k®B²Kª	£I©�¤�²@ªr«h²�°q¯3®B¬I¯	±8£I¤�ªr«h§�ª	®B§Ä«�£I¯7 � «h²K±B7W��»h­¥¯	¬I¦q¯	ª	£¥©�¼�¯	§�·f¸ å ³B¯�´k®B²Bª	£¥©�¤�² a !0`dc 7ne í 7	î�­I¯	£¥®B­I²K¬µ«­�«h²B±B¤�¶�§�·7¬I¯i§�¯iª	£I¯	±\¬¥£I­¥©�²K¨�´W­I¤�¶<°K®Bª�Ð�¯	£m7h¸ å ³B¯�¦B­I¤Gª	¯	±K®B­I¯
� ` Z�g !]c 7ne í �P%:7	î�­¥¯	¦B§Ä«hª	¯i¬�«�¬¥£I­I©�²B¨\©�²�°B®Bª�Ð�¯	£B7�°G·���¸ å ³B¯
¬¥£I­�«�£I¯	¨�·7´k¤�­Y£I³B¯3­¥¯	¦B§Ä«hª	¯i¶�¯	²G£Y©�¬0Á|­I¬¥£FºF©�²Gº�§Ä«�¬I£FºF¤�®K£r¸
�S©�£¥¯	­�«�£I©�¤�²K¬�¤h´q£I³B¯Y«h§�¨�¤�­I©�£I³K¶.«h­¥¯"ªr«�§�§�¯i±Ö« �qÉG
xÉGÍE�"3$�WÌ6
 ¸

å ³B©�¬O²B¤�£I©�¤�²�©�¬x®K¬I¯	±@£I¤3¨�¯	²K¯	­�«�£I¯�«^£¥©�¶@¯U¬Iª:«h§�¯�¸ Å ³B¯i²7®B¬I©�²B¨
ê�¨�¯	²B¯i­�«h£¥©�¤�²Bê@©�²K¬I£I¯:«h±Ç¤h´"ê�²f®K¶7°|¯	­^¤h´"©�£¥¯	­�«�£I©�¤�²Bê@£I³B¯7ªi¤�¶7º
¦|«�­I©�¬I¤�²�¤�´9­I®B²K¬�ÃY©�£I³\±B©y��¯	­I¯	²G£�¬I¤�®B¦\¬I©�×	¯	¬�°q¯	ª	¤�¶@¯	¬�¶@¤�­I¯
¬¥£I­�«�©�¨�³G£U´W¤�­IÃY«h­¥±�¸

Û
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å ¤�«h²|«�§�·G×	¯�£I³K¯7¯	ÆG¦|¯	­¥©�¶�¯	²G£I¬3Ã0¯7³|«:¼�¯�®B¬¥¯	±\£I³B¯�´k¤�§�§�¤hÃY©�²B¨
¶@¯r«h¬¥®B­I¯i¶�¯	²G£I¬:¸ å ³B¯	¬¥¯�¶�¯	£¥³B¤G±B¬0£I­I·�£¥¤Ö¤�°B¬I¯	­¥¼�¯�£¥³B¯�ÃY³B¤�§�¯
¬¥·G¬I£I¯i¶�»	°G·3¶�«�¦B¦B©�²B¨U©�£¥¬�³B©�¨�³GºF±B©�¶�¯	²K¬I©�¤�²|«�§	¬I£�«h£¥¯U©�²f£¥¤9«0§�¤hÃ0º
±K©�¶@¯	²B¬¥©�¤�²|«h§K¬I¦|«�ª	¯�ÃY³B©�ª�³�ªr«h²�°q¯�±B©�¬I¦B§Ä«:·�¯	±�¤h¼�¯	­Y£I©�¶�¯�¸����
qÉGÍ�ÏK�f3	Ê�������
�� ¾
å ³B¯�±B©�¼�¯	­¥¬I©�£F·��@k��@©�¬9¬¥©�¶@¦B§�·7±B¯�Á|²K¯	± «�¬9£¥³B¯Ö²G®B¶7°q¯	­Y¤�´

±K©z��¯	­¥¯	²G£9¬I£¥­I©�²B¨7£F·G¦q¯	¬9©�²�£¥³B¯3¬I¤�®B¦�¸
1 
�
OÌ�
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å ³B¯ í £I¤�£�«h§Äî�©�²B²B¤h¼�«�£I©�¼G©�£F·\«h£@£I©�¶�¯@¬I£¥¯	¦ ` ´k¤�­7£I³B¯�£¥©�¶�¯

ÃY©�²B±K¤hÃ Ù��"% ` Üµ©�¬�£I³B¯�«:¼�¯	­�«�¨�¯�²G®B¶7°q¯	­Ö¤�´�¬¥£I­I©�²B¨\£F·G¦q¯	¬��
¨�¯	²B¯	­�«h£¥¯	±�©�²�¤�²B¯3©�£¥¯	­�«�£I©�¤�²@¤h´U£I³K¯p«�§�¨�¤�­¥©�£I³B¶��/£I³q«h£Y³|«:¼�¯
²K¤�£9«h¦K¦|¯r«�­I¯	±Ç°q¯�´k¤�­¥¯�©�²�£I³B¯�¬¥·G¬I£I¯i¶<±B®B­I©�²B¨7£¥³B¯�£¥©�¶@¯9ÃY©�²Gº
±K¤hÃ�¸����Ï
35�?
H1�É����FÏK3:ÍE� F .�3K�WÌ"
��3Ì6� 5��WÉ! L�f3	Ê ¾
å ¤u¶�¯:«h¬I®K­I¯�£¥³B¯�ª	¤�¶�¦B§�¯	ÆG©�£F·\¤h´Ö£¥³B¯�¶@©�Æ\£¥³B¯Ç±B©�¬I£�«�²Bª	¯

±K©�¬¥£I­¥©�°K®B£I©�¤�²�ª	¤�¶�¦B§�¯	ÆG©�£F· í ê!"#"3Õ0êfî3Ù�Ú � ÜO©�¬�«h¦K¦B§�©�¯i±�¸d�3©�¼�¯i²
«p±B©�¬Iª	­¥¯	£I¯3±B©�¬I£�«h²Bªi¯9¶�¯:«h¬I®K­I¯$�'¾	% � % ; ¿ � £I³B¯^±B©�¬I£�«�²Bª	¯
±K©�¬¥£I­¥©�°K®B£I©�¤�²�©�¬7±B¯�Á|²B¯i± «�¬7£I³B¯�­I¯i§â«�£I©�¼�¯@´k­¥¯K�G®B¯	²Bªi·4¤h´3£I³B¯
±K©�¬¥£�«�²Bª	¯�¼�«�§�®K¯ h���¿ �Ö¾
& í hGî � �

� í � CÀÚ:î(' = í � o %W�*)hî ' � o %W�+)(�,%�%:k�- eP%�� í � o %B�+)hî � h?D '
å ³K¯."#"3Õ�©�¬Y£I³B¯	²�±B¯�Á|²B¯	±�«h¬Y£¥³B¯(�G³|«�²B²B¤�²@¯	²G£I­¥¤�¦G·7¤h´O£I³B¯
±K©�¬¥£I­¥©�°K®B£I©�¤�²@¤h´U±B©�¬I£�«h²Bªi¯�¼�«�§�®B¯	¬r¾

�/�/0 í %�îY¾ � C�1324& í hfîÝ§�¤�¨ í & í hGîIî
A ¤�­�£I³B¯�´k¤�§�§�¤hÃY©�²B¨�«�²|«h§�·G¬I©�¬5�*©�¬�£I³B¯@¹�«�¶�¶�©�²B¨:ºF±B©�¬I£�«h²Bªi¯�¸
å ³K©�¬7¬¥©�¶�¦B§�¯�«�²B±�´�«h¬¥£7¶�¯r«�¬I®B­¥¯�©�¬7¬¥®G½�ª	©�¯	²G£r»�°|¯	ª:«h®B¬¥¯�²B¤
¬¥³B©Â´k£r»:©�²B¬¥¯	­I£O¤�­ ±B¯	§�¯	£¥¯"¤�¦|¯	­�«h£¥©�¤�²�©�¬�£�«hÐG©�²B¨Y¦B§Ä«hª	¯�¸ å ³B¯6"3ÕYÕ
±K¤f¯i¬9²B¤�£"£�«hÐ�¯3©�²G£I¤7«hª	ªi¤�®B²G£�«�£I¤�¦|¤�§�¤�¨�·G¸
����� 7  "	�
8���� "	!�9
d ���# �;:�
 ��� � � � �����=<?>
¿F²�¤�­¥±B¯	­O£I¤^¼G©�¬¥®|«h§�©�×	¯U£¥³B¯0£I¤�¦q¤�§�¤�¨�·3Ã"¯0¶�«�¦3£I³B¯0¬I£�«h£I¯0¤h´q£I³B¯
¬¥¤�®B¦�¤�²�£FÃ0¤9¨�­�«h¦B³K¬r¸ å ³B¯�Á|­I¬¥£U¨�­�«h¦B³/@ ë � íBA %�C ë î ¬I³B¤�®B§�±ª:«h¦B£¥®B­I¯Y£¥³B¯"ªi¤�²B²B¯iª	£I©�¤�²K¬U©�¶�¦q¤�¬I¯i±�£¥³B­I¤�®B¨�³�£I³K¯"¬¥¯	§�¯	ª	£I©�¤�²Ö¤�´
7 � °G·@£I³B¯^´k®B²Kª	£I©�¤�² X 7�Z�ZE� !]\m^ X �"!0` � í @$@$@Iî	¸O¿F£Y©�¬0±B¯�Á|²B¯i±�«h¬:¾

A � = �"%$@$@5@A%B) * C4ÚEDG%
C ë � = í 7 ë %d7 � î ' í 7 ë %d7 � î � A � «h²K±ED?� ë � \m^ X �"!0` í 7 ë î0¾

X 7�Z�ZE� !4\m^ X �"!0` ë í @$@5@W%W� ë î � 7 � D
«�²B±�©�£I¬Y¯	±B¨�¯	¬9«h­¥¯�±B©�¬I¦K§â«:·�¯	±�«�¬Y±B¤�£¥£I¯	±�§�©�²B¯	¬:¸
å ³B¯�¯	±K¨�¯	¬�´k¤�­6@ � � íFA %�C � îY«h­I¯�±B¯�Á|²B¯i± «�ª	ª	¤�­I±B©�²B¨�§�·�¾
A � = �"%$@$@5@A%B) * C4ÚEDG%
C � � = í 7 � %d7 �rî ' í 7 � %d7 �rî � A � «h²K±ED?� � � \m^ X �"!0` í 7 � î0¾

X 7�Z�ZE� !4\m^ X �"!0` � í @$@5@W%W� � î � 7 � D
«�²B±�«h­¥¯�¦K­I©�²G£I¯	±�«h¬Y¬¥¤�§�©�±�§�©�²B¯	¬:¸
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�G³q«h²B²B¤�²�¯	²G£¥­I¤�¦G·@°|«h¬¥¯	±�¤�°K¬I¯	­¥¼�«h°B§�¯�¾
Ø_¯	£;f o °q¯7£I³B¯7¦B­¥¤�°|«�°B©�§�©�£F·G»B£¥³|«h£�«@°B®Bª�Ð�¯	£8k0©�¬3¬I¯	§�¯	ª	£¥¯	±u£¥¤
°q¯�£I³K¯Ö£�«h­I¨�¯	£^´k¤�­w� � ©�²�¤�²K¯Ö©�£I¯i­�«h£¥©�¤�²�¤�´=£¥³B¯�³|«h¬¥³Gº�­¥¯r«hªi£I¤�­
«�§�¨�¤�­¥©�£¥³B¶�¸ A ¤�­7«�­�«h²B±B¤�¶�§�·�©�²B©�£I©Ä«�§�©�×	¯i±�¬¥¤�®B¦�«h²B±�«�Ã0¯	§�§
±B¯�Á|²B¯	±�³|«�¬I³@´k®B²Bªi£I©�¤�²�»4f o ¬¥³B¤�®B§�±@°|¯�«h¦K¦B­I¤hÆG©�¶�«�£I¯	§�·�ÚMOP) *
´k¤�­x«�§�§�k���= �?%5@$@5@W%W) * C�Ú4Df¸ å ³B¯0¬I¦q«h£I©Ä«�§fªi¤�¶�¦K§�¯iÆf©�£F·^©�¬O£¥³B¯	²
±B¯�Á|²B¯	±�«�¬
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¹^¯	­I¯�»�f o ©�¬U¯	¬¥£I©�¶�«�£I¯	±7°G·�­I®B²K²B©�²B¨�£I³K¯�«h§�¨�¤�­I©�£¥³B¶,´k¤�­9Ú,�������
©�£I¯i­�«h£¥©�¤�²B¬^ÃY©�£¥³B¤�®K£9ª�³|«h²K¨�©�²B¨7£I³K¯Ö¬¥£�«h£¥¯Ö¤�´U£I³B¯�¬I¤�®B¦ í ¬¥ÐG©�¦Ýº
¦B©�²B¨�¬I£¥¯	¦�Þ�î9«h²K±�ªi¤�®B²G£I©�²B¨7³K¤hÃ4¤h´k£¥¯	²�£¥³B¯�°B®Bª�Ð�¯	£ kOÃ0¤�®K§�±
°q¯�«�£�«h­¥¨�¯	£0´W¤�­Y£I³K¯�©�²B¬¥¯	­I£¥©�¤�²�¤h´2�K�G¸
W XZYd��?�CBEA� ?�N�AÝ¡
A ©�­I¬¥£YÃ"¯3¬I³q«h§�§�±B©�¬Iª	®K¬I¬�«�­¥¯�´k¯	­¥¯	²Bª	¯�¯	ÆG¦q¯	­I©�¶�¯i²f£:¸
[���� \^] ���'�`_n		
d �$ $���a �I��#Tbdc6�����e
:��$
å ³B¯�³|«�¬I³GºF­I¯r«�ª	£I¤�­Ö«h§�¨�¤�­I©�£¥³B¶M©�¬�«h°K§�¯�¶�¤G±B¯	§U«7Ã0¯	§�§Âº�¬¥£I©�­I­¥¯	±
£�«h²BÐ7­¥¯r«hª	£¥¤�­Y°G·�±K¯�Á|²B©�²B¨ X 7�Z�ZE� !4\m^ X �"!0` o í @$@5@Iî�£I¤7­¥¯	£I®K­I²�«­�«h²B±B¤�¶ °B®Kª�Ð�¯	£�²G®B¶7°q¯	­r¸�¿F²\¬I®Bª�³u«�ªr«�¬I¯�»O²K¤�£¥¤�¦q¤�§�¤�¨�©�ªr«h§
¬¥£I­I®Kª	£I®B­¥¯�¯	ÆG©�¬¥£I¬7«h²B±\¯i¼�¯	­¥·\¬I£I­¥©�²B¨�­I¯:«hª	£¥¬7ÃY©�£¥³u«h²G·Ç¤�£I³K¯	­
¬¥£I­I©�²B¨3ÃY©�£I³�¯K�G®|«�§|¦B­¥¤�°|«�°B©�§�©�£F·G¸ A ¤�­U«9§Ä«�­I¨�¯Y­¥¯r«hªi£I¤�­�¬I©�×	¯9£¥³B¯
°q¯	³|«:¼G©�¤�­ ¤h´|£¥³B©�¬�¬I·G¬¥£I¯	¶ ªr«�²Ö°q¯"¶@¤G±B¯	§�¯	±f��©�²�¦B­I©�²Bª	©�¦B§�¯g�
°G·9¤�´B¤�­I±K©�²q«h­I·^±B©y��¯i­I¯	²G£I©Ä«�§f¯
�f®q«h£I©�¤�²B¬UÙ�Ú]TiÜI¸ A ¤�­�£¥³B¯U¬¥·f¬¥£I¯	¶@¬
±B©�¬¥ª	®B¬I¬¥¯	±u³K¯	­I¯�»�³B¤hÃ0¯	¼�¯	­:»O£I³B¯@²G®B¶7°|¯i­�¤�´9±B©y��¯i­I¯	²G£�¬I£I­¥©�²B¨
£F·G¦q¯	¬Y©�¬Y£I¤G¤7³B©�¨�³@£I¤7¶�«�Ð�¯Y£¥³B©�¬Y¶�¯	£¥³B¤G±7´k¯r«�¬I©�°B§�¯�¸
A ©�¨�®B­I¯3Û�¬¥³B¤hÃY¬9«h²@¯	ÆB«h¶�¦K§�¯0¤h´O£I³B¯3¬¥·f¬¥£I¯	¶'°q¯	³|«:¼G©�¤�­�´k¤�­

£¥³B¯�Ã0¯	§�§�ºF¬I£¥©�­I­I¯i±�ªr«h¬¥¯�¸ å ³B¯�£I©�¶@¯9±B¯	¼�¯	§�¤�¦B¶@¯	²G£Y¤h´U£I³K¯�ª	¤�²Ýº
ª	¯i²f£¥­�«�£I©�¤�²�¤�´U¬I¤�¶@¯3­I¯	¦B­¥¯	¬I¯i²f£�«h£¥©�¼�¯7¬I£¥­I©�²B¨�£F·G¦q¯	¬�«�²B±�£¥¤�£�«�§
²G®B¶7°q¯	­�¤�´�±B©y��¯	­I¯	²G£7¬¥£I­I©�²B¨Ç£F·G¦|¯i¬�©�¬Ö¬¥³B¤hÃY²�¸�"^®B­¥©�²B¨�£¥³B¯
Á|­¥¬I£ � ��¨�¯	²B¯i­�«h£¥©�¤�²B¬3«�¶�¤�­¥¯9¤�­Y§�¯i¬I¬9ªi¤�¶�¦K§�¯iÆÖ¯	¼�¤�§�®B£¥©�¤�²|«h­¥·
¦B­¥¤Gª	¯	¬I¬�ªr«h²�°q¯�¤�°B¬¥¯	­I¼�¯	±�» ÃY³B¯	­I¯�²B¯	Ã�¬I£¥­I©�²B¨�¬�«�¦B¦|¯:«h­�«�²B±
ê�Ã"¯r«�Ð�¯	­¥êu¤�²B¯	¬�«h­¥¯\­I¯	¦B§Ä«�ª	¯	±�¸ ¢Y´k£¥¯	­�¨�¯	²B¯i­�«h£¥©�¤�² � �\£¥³B©�¬
ê�¦B­I¯�ºF°B©�¤�£¥©�ª	ê�¯	¼�¤�§�®B£I©�¤�²\±B¯	ª	§�©�²B¯	¬�«�²B±\Á|²q«h§�§�·�ª	¤�¶�¯	¬�£I¤Ç«h²
¯	²K±�¸ å ³B¯�­I¯	¶�«h©�²B©�²B¨�¤�­I¨G«h²B©�×r«�£I©�¤�²�¬I£I­¥®Bª	£¥®B­I¯Çª	¤�²K¬I©�¬I£¥¬�¤h´
¼�¯	­I· ´k¯	Ã í ãGî�¬I£¥­I©�²B¨u£F·G¦q¯	¬�ÃY³K©�ª�³4«h­¥¯�«h°K§�¯�£¥¤\­I¯	¦B­¥¤G±B®Bª	¯
£¥³B¯	¶�¬¥¯	§�¼�¯	¬:¸ å ³B¯	·\«h­¥¯�²B¤�£Ö«h°B§�¯7£¥¤�¨�¯	²K¯	­�«�£I¯�£¥¤�£�«h§�§�·�²B¯	Ã
¬¥£I­I©�²B¨7£F·G¦q¯	¬9«h²K±�©�²B²K¤h¼�«h£I©�¼G©�£F·�©�¬ �B¸
¿F²�£¥³B©�¬�Ã0¯	§�§Âº�¬¥£I©�­I­¥¯	±Ç­I¯r«�ª	£I¤�­r» £I³B¯�´�«h¬¥£I¯	¬¥£�­I¯i¦B§�©�ª:«h£I©�²B¨@¤�­Ñº

¨G«h²B©�×r«�£I©�¤�²@³|«h¬3¬I®K¦|¯	­¥¬I¯	±K¯	±u¯	¼�¯	­I·�¤�£I³B¯	­3¤�­I¨f«�²B©�×r«h£¥©�¤�²�¸Y¢^¬
³|«�¬7°|¯i¯	²�²B¤�£¥¯	±4¯	§�¬I¯iÃY³B¯	­I¯�»Y¬I£�«h°B§�¯�ª	¤hºF¯	ÆG©�¬I£¥¯	²Bª	¯Ç¤h´3¶�«h²G·
±B©y��¯	­I¯i²f£�¬I¦q¯	ª	©�¯	¬�©�¬3¦B­�«hª	£¥©�ªr«h§�§�·�©�¶�¦q¤�¬¥¬I©�°B§�¯�©�²�Ã0¯	§�§Âº�¬¥£I©�­I­¥¯	±
¬¥·f¬¥£I¯	¶@¬�ÙßÞiÜÑ¸
¿F²�£I³B¯p´k¤�§�§�¤hÃY©�²B¨�¬I®K°B¬I¯	ªi£I©�¤�²B¬�Ã"¯3¬I³q«h§�§�±B¯i¬Iª	­¥©�°q¯7£FÃ0¤7¯	Æ�º

¦q¯	­I©�¶@¯	²G£I¬U¶�«hÐG©�²B¨9®B¬¥¯3¤h´�£FÃ0¤�±B©y��¯i­I¯	²G£Y¼�«h­¥©Ä«h²G£I¬U£¥³B¯9³q«h¬I³Ýº
­¥¯r«hª	£¥¤�­O«h§�¨�¤�­I©�£I³B¶ç«h²B±3ª	¤�¶�¦|«�­I¯�£¥³B¯	©�­�°q¯	³|«:¼G©�¤�­�£¥¤Y£I³B¯�Ã"¯	§�§Âº
¬¥£I©�­I­¥¯	±�ªr«h¬¥¯�¸
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A ©�¨�®K­I¯�ÛB¾���øiÿÄÿ �Fþ	óWñÄô	ôIø�õÇókù�ò���ôIø�ù�÷róWð�ô�� � � Ú	������� J�ù�ö��
óWð�ú�ù�óWù�ô¥ø�ù�÷:ókñÄð�òY�
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�
¿F²3£¥³B©�¬�¯	ÆG¦q¯	­I©�¶�¯i²f£�£¥³B¯U¤�¦|¯	­�«h£¥¤�­�¬¥£I­¥©�²K¨d� ë «h²B±3£¥³B¯U¤�¦q¯	­�«h²B±¬¥£I­¥©�²K¨ � � «h­¥¯u¬I¯i§�¯iª	£I¯	± ­�«h²B±B¤�¶�§�·\´W­I¤�¶ £¥³B¯\¬I¤�®B¦�¸ å ³B¯
°K®Bª�Ð�¯	£�ÃY³K¯	­I¯@£I³B¯7¦B­¥¤G±B®Bª	£��K�@¤h´Y£I³B¯i©�­�ª	¤�§�§�©�¬I©�¤�²�©�¬�¬¥£I¤�­I¯	±
©�¬0±B¯	£¥¯	­I¶@©�²K¯	±�°G·�«�³|«h¬¥³7´k®B²Kª	£I©�¤�²@£I³|«�£"¶�«h¦B¬�£I³B¯3¦B­¥¤f±K®Bª	£
¬¥£I­¥©�²K¨I�
�3£I¤Ö«�±B©�¬I£¥©�²Kª	£"¶@¯	¶�¤�­I·3§�¤Gªr«h£¥©�¤�²�¸ å ³B¯9Ð�¯	·7¤h´0�
�3©�¬
£¥³B¯3¬I£¥­I©�²B¨7©�£I¬¥¯	§Â´�¸ å ³B¯3¬I¯	£¥®B¦�¤�´=£¥³B¯3¯	ÆG¦|¯i­I©�¶�¯	²G£Y­¥¯r«h±B¬:¾

X 7�Z�ZE� !4\m^ X �"!0` ë í î � gE8G)�h�ZEM \m^ X �"!0` í î
X 7�Z�ZE� !4\m^ X �"!0` � í @$@5@Iî � gE8G)�h�ZEM \m^ X �"!0` í î
X 7�Z�ZE� !4\m^ X �"!0` � í @$@5@K%W�
�rî � 768G�$7 í �"!$# í �
�fî¥î
�"!$# í �:î � �P% �w��= �?%rÚ4D � �
768G�$7 í �rî � ��¶�¤G± ) *
) * � Ú,���
) ��� � Ú
X Z4j�j'kf�4k'ZE) � «h®B£¥¤�¶�«h£�«p­I¯r«�ª	£I©�¤�²
�9¤�£I¯�£¥³|«h£�£I³K¯7´k®B²Kª	£I©�¤�² X 7[Z�ZE� !]\_^ X �?!:` Û í @$@5@K%W�
�ìî3©�¬�±K¯�º£¥¯	­I¶@©�²B©�¬I£I©�ª�³B¯	­I¯�¸ å ³B¯4¬I¤�®B¦ ©�¬�©�²B©�£I©Ä«�§�©�¬¥¯	±,ÃY©�£I³ � �
) *�� ) ��� ­�«�²B±B¤�¶[¬I£¥­I©�²B¨�¬:¸
å ·G¦B©�ªr«�§�­I¯	¬¥®B§�£I©�²B¨ °|¯i³|«:¼G©�¤�®B­u©�¬�¬I³B¤hÃY²'©�² A ©�¨�®B­I¯ ã|¸

Õ0¤�¶�¦|«�­I¯	±�£¥¤ A ©�¨�®B­¥¯ÖÛ7£¥³B¯Ö±K©�¼�¯	­I¬¥©�£F·f»Kª	¤�¶@¦B§�¯	ÆG©�£F·�«�²B±�©�²Gº
²K¤h¼�«h£I©�¼G©�£F·�«h­¥¯�¶7®Bª�³\³B©�¨�³B¯	­�©�²u£¥³B¯�§�¤�²B¨�­I®K²�¸ å ³B¯�¬¥¤�®B¦
©�¬0²B¤�£0¤h¼�¯i­I­I®K²�°G·�«�¬I©�²B¨�§�¯ í �G®|«h¬¥©âîÑ¬I¦q¯	ª	©�¯	¬:¸
	8«h²G·7±B©y��¯i­I¯	²G£
¤�­I¨G«h²B©�×r«�£I©�¤�²B¬Y«h­¥¯3ª	¤G¯	ÆG©�¬¥£I©�²B¨q»B¯	¼�¯	²�©�´O£I³B¯�¬I©�¶7®B§Ä«h£¥©�¤�²Ö£¥©�¶�¯
©�¬Y¯	ÆG£¥¯	²B±B¯	±8£I¤7¶�¤�­I¯^£I³|«�² Ú	�B»������3¨�¯i²B¯	­�«�£I©�¤�²K¬r¸
å ³B¯Ç©�²K²B¤h¼�«h£¥©�¼G©�£F·Ç©�¬7³K©�¨�³�°|¯	ª:«h®B¬¥¯ í ©Äî�£I³B¯8±B©�¼�¯	­¥¬I©�£F·�©�¬

³K©�¨�³�ù�òKõY°|¯iªr«h®B¬¥¯ í ©�©Äî_¯	¼�¯	­¥·Ö¬¥£I­¥©�²K¨�ª:«h²�©�²G£¥¯	­�«�ª	£OÃY©�£¥³Ö¯i¼�¯	­¥·
¤�£I³B¯i­�¬I£¥­I©�²B¨|¸ Å ©�£I³Ç­I¯	¬¥¦|¯	ªi£Ö£¥¤�£I³B¯7©�²G£I¯i­�«hªi£I©�¤�²�»_£I³B¯7¬¥¤�®B¦
©�¬Y¬¥£I©�§�§�Ã0¯	§�§�ºF¬I£¥©�­I­I¯i±�«h²B±8£I³B¯�©�²G£I¯i­�«hªi£I©�¤�²�°q¯	£FÃ0¯	¯	²Ç±B©y��¯i­I¯	²G£
¬¥£I­¥©�²K¨7£F·f¦q¯	¬^©�¬0²B¤�£Yª	¤�²B¬¥£I­�«h©�²B¯	±�°G·@£I³B¯3£I¤�¦|¤�§�¤�¨�·G¸
[���G � L � � $  F� �%#8
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Ø_©�Ð�¯O©�²�£¥³B¯0¦B­I¯	¼G©�¤�®K¬�¯	ÆG¦q¯	­I©�¶�¯i²f£�£¥³B¯U§�¤Gªr«h£¥©�¤�²3¤h´B£I³K¯U¤�¦q¯	­�«ìº
£¥¤�­O¬I£¥­I©�²B¨�� ë ©�¬Oª�³K¤�¬I¯i²7­�«h²K±B¤�¶@§�·G¸ P"®K£x²K¤hÃu£I³K¯Y°B®Bª�Ð�¯	£�£I³B¯
¤�¦|¯i­�«h²K± � � ©�¬3ª�³B¤�¬¥¯	²8´k­I¤�¶<©�¬^©�²�£I®B­¥²�±K¯	£I¯	­¥¶�©�²B¯	±Ç°G·�£I³B¯
¬¥£I­¥®Bª	£I®K­I¯�¤�´9£I³B¯@¤�¦q¯	­�«�£I¤�­�� ë ¸ å ³B¯�£�«h­I¨�¯	£�°B®Bª�Ð�¯	£�ÃY³B¯	­¥¯£¥³B¯�­I¯r«�ª	£I©�¤�²u¦B­¥¤f±K®Bª	£��
��©�¬�¬I£¥¤�­I¯i±u©�¬Ö±K¯	£I¯	­¥¶�©�²B¯	±�°G·\£I³B¯
¬¥£I­¥®Bª	£I®K­I¯7¤h´�� � ¸3¿F²�«h±K±B©�£I©�¤�²�»KÃ"¯7«h¦K¦B§�·�£FÃ0¤�±B©y��¯	­I¯	²G£�Ð�¯	·´W®B²Bª	£¥©�¤�²B¬Y£I¤�� ë «�²B±�� � ­¥¯	¬I¦q¯	ª	£¥©�¼�¯	§�·f¸ �"!$# � í � ë î�¯	ÆG£I­�«hª	£¥¬ÖÚrä°K©�£¥¬�¤�®B£7¤h´�£I³K¯�ª	¯	²G£I¯i­�¤h´�� ë «h²B± �"!5# � í � � î7¯	ÆG£I­�«hª	£¥¬�£I³B¯
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A ©�¨�®B­¥¯"ãq¾�� S��BørôiñÄúÖø:òBó G��7ï�ûBø^õ�ñ8W:ørô�þ�ñ�ó
�	J�ñÄòKòBð�W:ù�óWñ8W:ñÄó
�	JUõ�ñ�þ��
óWù�òB÷�ø7õ�ñ�þ	ókô	ñSBröGóWñÄð�òÇ÷�ð�úV�|ÿ�ø:S�ñÄó
��ù�òBõ�þ��Ýù�ókñ�ùhÿU÷�ð�úV�|ÿ�ø:S�ñÄó
��ù�ôIø
þIûBð�QUòY��) * � Ú	�����?%B) ��� � Ú	� J�þ	ð�ö��uñÄòKñÄókñ�ùhÿ�ñ � ø�õ QUñÄó�ûNG�
�
�
�

ô¥ù�òBõ�ð�ú þ�óWô	ñÄò�ýhþ��

­¥©�¨�³G£I¶�¤�¬I£9Ú:ä�°K©�£¥¬Y¤h´2� � ¸ å ³B¯�¬¥¯	£I®B¦8­I¯r«�±B¬r¾
X 7[Z�ZE� !4\m^ X �"!:` ë í î � gE89)�h�ZEM \m^ X �"!:` í î
X 7[Z�ZE� !4\m^ X �"!:` � í @5@$@K%W� � î � 768G�$7 í �"!5# � í � ë îIî
X 7[Z�ZE� !4\m^ X �"!:` � í @5@$@K%W� � î � 768G�$7 í �"!5# � í � � îIî�"!5# � í �:î � í ��� � ��� %$@$@5@A%B����� � î
�"!5# � í �:î � í ���Äë�� � %$@$@5@A%B����� � î
768G�$7 í � î � ¶�«hÆG©�¶�®B¶é¯	²G£¥­I¤�¦G·
) * � Ú,� �
) ��� � Ú,�
X Z4j�j'kf�]k�ZE) � «h®B£¥¤�¶�«�£�«3­¥¯r«hªi£I©�¤�²
ÃY©�£¥³�� � í ��� � ë � %W��� � � � %$@5@$@/%W����� � î � = �?%rÚ4D � �Ç«h²B± � �
=��"%:ÚED�ë��i¸4¿F²�¤�­¥±B¯	­�£¥¤\¶�«�¦\£I³B¯uÚ:ä�°K©�£¥¬7¤h´�£I³K¯�Ð�¯	·�£I¤u«
°B®Kª�Ð�¯	£�²G®B¶7°|¯i­�Ã0¯�³|«:¼�¯ «�¦B¦B§�©�¯	±.« ³|«h¬¥³4´k®K²Bª	£I©�¤�².ÃY©�£I³
¶�«hÆG©�¶Ö®B¶*¯	²G£¥­I¤�¦G·G¸ å ³B©�¬�¶@¯r«h²K¬�£I³q«h£�£I³B¯i­I¯\©�¬�²B¤�ª	¤�­Ñº
­¥¯	§Ä«h£I©�¤�²4°|¯i£FÃ"¯	¯i²é£I³K¯\Ð�¯	·.«�²B±ç£I³B¯\¶@¯	¶�¤�­I·\§�¤Gªr«h£¥©�¤�².©�£
©�¬�¶�«h¦B¦q¯	±\£I¤q¸ å ³B©�¬�©�¬Ö©�¶�¦K§�¯i¶�¯	²G£I¯i±�°G·\«�±B¯i£I¯	­¥¶�©�²B©�¬I£¥©�ª
¦B¬¥¯	®B±B¤�º�­�«h²B±K¤�¶,²G®B¶7°q¯	­�¨�¯	²B¯	­�«h£I¤�­UÃY©�£I³�³K©�¨�³GºF±B©�¶�¯	²B¬¥©�¤�²|«�§
©�²G£I¯	­¥²|«h§�¬¥£�«�£I¯�¸
¿F² A ©�¨�®B­I¯\àÇ£I³K¯�¬�«h¶�¯8¶�«hªi­I¤�¬¥ª	¦B©�ª�¶�¯r«�¬I®B­¥¯	¶�¯i²f£¥¬�«�­I¯

±B©�¬¥¦B§Ä«:·�¯	±�«h¬0´W¤�­9£¥³B¯�Ã0¯	§�§Âº�¬¥£I©�­I­¥¯	±�ªr«�¬I¯Ö«�²B±�æOÆG¦q¯	­I©�¶�¯i²f£�Ú�¸
¢^¬U¯	ÆG¦|¯iª	£I¯	± »B£I³K¯9±B©�¼�¯i­I¬I©�£F·7«h²B±7©�²B²K¤h¼�«h£I©�¼G©�£F·3©�¬�§�¤hÃ0¯	­O£I³q«h²
©�²7æOÆG¦|¯	­¥©�¶�¯	²G£YÚ�»�°B®B£U£¥³B¯	­¥¯�«h­¥¯Y¬I£¥©�§�§B¶�«h²G·3±B©y��¯i­I¯	²G£0¬I£I­¥©�²B¨
£F·G¦q¯	¬r¸
A ©�¨�®B­I¯"ä�¬I³B¤hÃY¬O«0¬I¶�«h§�§h£I©�¶�¯ ÃY©�²B±B¤hÃ\¤h´B£¥³B¯U¬I¤�®B¦�¸ å ³B­I¯i¯

±B©y��¯	­I¯i²f£3±B·G²|«�¶�©�ªr«�§�°q¯	³|«:¼G©�¤�­I¬3ªr«�²�°q¯7¤�°K¬I¯	­¥¼�¯	±�¸�Ú�¸��G£�«:º
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©�²�£I³B¯3¬¥·f¬¥£I¯	¶Ç¸
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