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�ç¹Ö`ÞÚÖ^Üxà¹ØÚÛÒß¥ã åÄòiÞ�å]ïðÖ
ä¹Ø�ÛÝïðÛ«ßqÛÒî]ÖxÞ ÛÝÞz×�ÙæÞÚÖ^ë�ÖÄÐ}Õ¹ÐTå]ê/ßqçQÖ��������c�Myc��y ��}����������$�A��|&��}��"��yc��VTÞ�Ö^Ö ,NÖxÜxßqÛ«å]ê ÏNÐ�Ï>Ð�
�ç¹Ö
C�ÖxÔÝë¹Þ�à¹Þ�Ö^ë Û«ê�ÜxØ�ã>äQßÚå]Õ]ØqÙæä¹ç=ã/ç�Ù"î]Ö ßqå ×PÖ Ô ÙæØÚÕ]Ö*Öxê¹å]à¹Õ]ç�V�Þ�å ßÚç�ÙæßGÙÄØÚÛÒßqç¹ïðÖxßÚÛÝÜÊä�Ö^Ø�ò�å]Ø7�
ï ÙÄê¹Ü^Ö5ÛÝïðä¹ØÚånî]Öxï Öxê=ßqÞ�ÙÄØ�Ö Ü"ÙæÔÝÔÝÖxë ò�å]ØxÐHâ9Ø�ã>äQßÚå]Õ]ØÚÙÄä¹ç=ã ÞÚçQå]à¹ÔÝë ê¹åÄßwÙ-¡PÖ^Üaß�ÞÚÛ«Õ]ê¹Û¢C�Ü"ÙÄê=ßÚÔ«ã
ßqçQÖ ä�Ö^Ø�ò�å]ØÚï ÙÄê¹ÜxÖ*åÄò9ßÚç¹Ö åÄØÚÛÝÕÄÛÝê�ÙÄÔ�ÙÄä¹ä¹Ô«ÛÝÜ^ÙæßqÛ«å]êiÐ�
�ç¹ÖxØÚÖxò�åÄØÚÖðÛ«ß�ç�ÙÄÞ�ßqå ×�Ö òüÙæÞ�ß	V�ÙÄê¹ë�Û«ß
ÛÝÞ9ë¹Ö^Þ�ÛÝØqÙæ×¹ÔÝÖñßqå*ÞÚä�Ö^Öxë àQä$ßqç¹Öz×�ÙæÞÚÛÝÜ ÙÄØÚÛÒßqç¹ïðÖxßÚÛÝÜñ×PÖxç¹ÛÝê¹ë ÜxØ�ã>äQßÚå]Õ]ØqÙæä¹ç=ã]Ð2
�ç¹ÛÝÞ�Û«ê¹Ü^Ô«à¹ë¹ÖxÞ
ßqçQÖ£Öc£ðÜ^ÛÝÖxê=ß`Ü^ÙÄÔÝÜxà¹Ô Ù|ßqÛÝåÄê åÄò�ä�å��9ÖxØÚÞñåÄò�Ö^ÔÝÖxï Öxê=ßqÞwÛÝê¤�&� � Ð

�ç¹Ö äQØÚå]Õ]Ø�Ö^Þ�ÞOå]ê�ÖaóNäPåÄê¹Ö^ê=ßqÛÝÙæßqÛ«å]ê/ßqç¹Ø�å]à¹Õ]ç¹åÄàQßGßÚç¹ÖðÔ ÙÄÞ�ßGëQÖ^Ü"Ùæë¹Ö ç�ÙæÞG×¹Ø�å]à¹Õ]ç=ßOà¹ä

ÞÚä�Ö^ÜxÛ ÙÄÔIä¹Ø�å]ä�Ö^Ø�ßÚÛÝÖxÞ�åÄòQßqç¹Ö2C�Ö^Ô«ëOØÚÖxä¹ØÚÖxÞÚÖxêIßqÙæßqÛ«å]êÊÛ«êIßÚåñßÚç¹Öfò�åÄØÚÖ^ÕÄØÚå]à¹êQëiÐûâ9å]ïðä¹àQßÚÖ^Ø�ÞÚÜxÛÝÖ^êA�
ßqÛ«Þ�ßÚÞ�ÙÄêQëOÖ^êQÕ]ÛÝê¹ÖxÖ^Ø�Þ�ï Ù"ã�Ü^å]ê¹Þ�ÛÝë¹ÖxØ�ßÚç¹Ö(C�Ö^Ô«ëOØÚÖxä¹ØÚÖxÞÚÖxêIßqÙæßqÛ«å]êÊÙæÞ�ÙñÜéç¹å]ÛÝÜxÖfåæò�Ù`ä¹ÙÄØ�ßÚÛÝÜ^àQÔ ÙÄØ
ë�ÙæßqÙOÞ�ßÚØÚà¹Üaßqà¹Ø�Ö ò�å]ØfßÚç¹Ö ÖxÔÝÖ^ïðÖ^ê=ßÚÞ9åÄò�ÙOC�êQÛ«ßqÖ¥C�Ö^Ô«ëiÐ � å]Øfï ÙæßÚç¹Ö^ï ÙæßÚÛÝÜ^ÛÝÙÄê¹ÞDV>ÛÒß9Û«Þ�ÙOäQÔ ÙÄÜxÖ
ßqå ×¹Ø�ÛÝê¹Õ*ßÚç¹Ö�ØÚÛÝÜéç&ä¹Ø�å]ä�Ö^Ø�ßÚÛÝÖxÞñåæò�ë¹Û¢¡;ÖxØÚÖxêIßñØ�Ö^ä¹Ø�Ö^ÞÚÖxê=ßéÙæßÚÛÝå]ê¹ÞwåÄòLÙ¦C�ê¹Û«ßÚÖ:C�Ö^Ô«ë Û«ê=ßqå*ä¹ÔÝÙnãÄÐ

�ç¹Ö�ß��få£ïðå]Þ�ßLÜ^åÄï ïðå]êÊÜéç¹åÄÛÝÜ^ÖxÞLò�å]ØLÙ ×¹ÙÄÞÚÛ«ÞLØÚÖxä¹ØÚÖxÞÚÖ^ê=ßqÙæßqÛ«å]ê*åÄò)�&���ÊÙæØÚÖ§|)}1�¨�1~�}1���X���

���1��y��ÊÙÄê¹ë©~�}1�������^���1��y��aÐ��fåÄßqç ç¹ÙnîÄÖÊë¹Û«Þ�ßqÛ«ê¹ÜxßÚÛ«îÄÖOÙÄëNîÄÙæêIßqÙÄÕ]ÖxÞzÙÄê¹ë ëQÛÝÞqÙæëQîæÙÄê=ßéÙÄÕ]ÖxÞ5Û«ê
î>ÛÝÖc� åÄò�ÖD£ðÜ^Û«Ö^ê=ß`ÙÄØÚÛÒßqç¹ïðÖxßÚÛÝÜxÞ^Ð`
�ç¹Ö�Ø�Ö^ÞÚÖ^ÙÄØÚÜéç åÄò�ßqç¹Ö�Ô ÙæÞ�ßwë¹ÖxÜ"ÙÄë¹Ö£ÔÝÖxë ßqå*ßqç¹ÖzòüÙÄÜaß�ßqç�Ù|ß
ßqçQÖ�C�ØÚÞ�ß ÙÄØÚÖ Ü^à¹Ø�ØÚÖ^ê=ßÚÔ«ã ÙæÞÚÞÚå>Ü^ÛÝÙæßqÖxër�wÛ«ßÚçýòüÙÄÞ�ß$ÞÚÖ"!Ià¹Öxê=ßqÛ ÙæÔ�ÙÄØÚÛÒßqç¹ïðÖxßÚÛÝÜ�V§�wç¹Ö^Ø�Ö"ÙÄÞ ßqçQÖ
Ô Ù|ßÚßqÖxØwÙÄØÚÖzÕÄåNå>ë ò�å]Ø�ä�ÙÄØÚÙÄÔÝÔ«Ö^ÔÝÛ��^Û«ê¹ÕGÖ�óNäPå]êQÖ^ê=ßqÛÝÙæßqÛ«å]êiÐ

�ç¹Öa!>àQÖ^Þ�ßÚÛÝå]ê åÄò�ÙæßÚßÚÖ^ïðäQßqÛ«ê¹ÕðÙ Þ�ã>êIßÚç¹Ö^Þ�ÛÝÞ`åÄòL×�åÄßqç ØÚÖxä¹ØÚÖxÞÚÖxêIßqÙæßqÛ«å]ê¹ÞñÔ Ù"ã>ÞñÙæßñç�ÙÄê¹ëiÐ

Ó ê�ÙæßÚà¹ØqÙÄÔ�Þ�ßéÙÄØ�ßqÛ«ê¹Õ/äPå]Û«ê=ß ÛÝÞðÙ�Üéç¹ÙÄØqÙÄÜaßqÖxØÚÛ��^ÙæßqÛ«å]ê åÄò5ßÚç¹Ö&ë¹Û�¡PÖ^Ø�Ö^ê=ßðä¹ØÚåÄäPÖxØ�ßqÛ«Ö^Þ åÄò ÙÄÔÝÔ
ä�å]ÞÚÞ�ÛÝ×¹Ô«Ö$×�ÙÄÞ�Ö^Þ��wÛ«ßÚç Ø�Ö^Þ�äPÖxÜxß ßqå/ä�ÙÄØÚÙÄÔÝÔ«Ö^Ô[ÖaóNä�å]ê¹Ö^ê=ßÚÛ ÙæßÚÛÝå]êiÐ�Ó5ê ÖaóNä�å]ê¹ÖxêIßÚÛ ÙæßÚÛÝå]ê Ü^ÙÄê
×�Ö Ø�Ö^Õ=ÙÄØ�ë¹Ö^ëþÙÄÞ Ù�ÞÚÖD!>àQÖ^ê¹ÜxÖ åÄòzïÊàQÔ«ßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]êQÞÊÙÄê¹ë ÖxîæÙÄÔ«à�ÙæßqÛ«å]ê¹Þ*åÄò5ßqç¹Ö«ªm�M}��cyc~)�����
���A�<}1�¤}1��|)�A���c�*Ð � å]ÔÒã>ê¹å]ïðÛ ÙÄÔ�×�ÙÄÞ�Ö^Þ�å�¡PÖ^ØzÙ$ë�Ù|ßéÙ Þ�ßÚØÚà¹Üaßqà¹Ø�ÖÊßqç�Ùæß�Þ�à¹ä¹ä�å]Ø�ßÚÞ òüÙÄÞ�ß�ïOà¹Ô¢�
ßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]ê Û«ê¬�&���PÐZ`åÄØÚï ÙÄÔw×�ÙÄÞÚÖxÞ$ã>ÛÝÖ^Ô«ëd�xÖ^ØÚå Üxå]Þ�ß ò�å]Ø Üxå]ïðä¹àQßqÛ«ê¹Õ�ßÚç¹Ö � ØÚåÄ×PÖxê¹ÛÝà¹Þ
ÙÄàQßÚå]ïðå]ØÚä¹çQÛÝÞÚï Ð

�ç¹Ö®�9åÄØÚè Û«ê ç�ÙÄê¹ë&Üxå]ê¹ÞÚÛ«ë¹Ö^Ø�Þ�ßqç¹ÖxÞÚÖT!Ià¹Ö^Þ�ßqÛÝåÄê¹Þ�ë¹Ö^Öxä¹Ô«ãÄÐ(��ßqÞ�ï ÙÄÛÝê$Üxå]ê¹ÜxÔÝà¹Þ�ÛÝå]ê¹ÞwÙæØÚÖ�¯
Ñ]Ðu
�ç¹Ö ØqÙæßÚÛÝåg°ð×�Öxß��fÖ^Öxê ßÚç¹Ö$Üxå]Þ�ßGò�å]ØOÖaîÄÙæÔÝà�ÙæßÚÛÝê¹Õ&ßqçQÖ � ØÚå]×�Ö^ê¹Û«à¹ÞGÙÄàQßqåÄï å]Ø�ä¹ç¹Û«ÞÚï
ÙÄêQë ßqçQÖ`Üxå]Þ�ß[ò�å]Ø[Ù£ïOà¹Ô«ßÚÛÝä¹Ô«ÛÝÜ"Ù|ßqÛÝåÄêOë¹ÖaßqÖ^Ø�ï Û«ê¹Ö^ÞHßqçQÖ`×�Ö^ê¹ÖcC¹ß±�wçQÛÝÜéç Ü^ÙÄê ×�ÖwßéÙÄèæÖ^ê
ò�Ø�å]ï ä�ÙÄØÚÙÄÔÝÔ«Ö^ÔÝÛ��^Û«ê¹Õ ÖaóNä�å]ê¹ÖxêIßÚÛ ÙæßÚÛÝå]êðÛÝê ÙGÕ]ÛÒî]Öxê ×�ÙÄÞ�ÛÝÞ[ØÚÖxä¹ØÚÖxÞÚÖ^ê=ßqÙæßqÛ«å]êiÐ`²�Ö5ä¹Ø�åkîÄÖ
Ô«å��fÖ^Ø$ÙÄê¹ë à¹ä¹ä�Ö^Ø ×�å]à¹êQë¹Þ$å]ê ä�ÙæØqÙÄÔ«ÔÝÖ^ÔwÖ�óQä�å]ê¹Öxê=ßqÛ Ù|ßqÛÝåÄêr�wÛ«ßqçýØÚÖ^Þ�äPÖxÜxß&ßqå�ßqç¹Û«Þ
ØÚÙæßqÛ«å¹Ð

ÏNÐ[EzÖ^ê¹ÖxØqÙÄÔ«Û��xÖ^ë�E�ÙÄà�F*ä�Ö^ØÚÛ«åNëQÞ±�9ÖxØÚÖ�ÞÚàQÕ]Õ]Ö^Þ�ßqÖxë ÛÝê&ÙÊëQÛÝÞÚÜxà¹ÞÚÞ�ÛÝå]ê ßÚç�ÙæßwÞ�ßqÙÄØ�ßÚÖ^ë³�wÛ«ßÚç
å]äNßqÛÝï ÙÄÔ[ê¹å]Ø�ï ÙÄÔ[×�ÙÄÞ�Ö^ÞxÐ´
�ç¹Ö Ô Ùæß�ßqÖxØÊå]ê¹Ö&ÙÄØ�Ö ä¹ØÚÛ«ï ÖµE£Ùæà�F(äPÖxØÚÛ«åNë¹ÞOåÄò`ß¥ã>ä�Ö(Ñ
å]Ø ÏNÐeE£ÙÄå´¶�·¹¸-º�»u¼7ÏÄì]ìÄì�½OÞÚç¹å��fÖ^ëþßÚç�Ùæß ä¹ØÚÛ«ï Ö�E�ÙÄà�F�äPÖxØÚÛ«åNë¹Þ Ü^ÙÄêþà¹ê¹ÛÒßqÖ òüÙÄÞ�ß
ä�å]Ô«ã>ê¹åÄï ÛÝÙÄÔ;ïÊàQÔ«ßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]ê ÙÄê¹ëg�^Ö^Ø�å-�¥Üxå]Þ�ß � ØÚå]×�Ö^êQÛÝà¹ÞxÐ±
�ç¹ÖxÞÚÖOäQØÚÛÝïðÖaE�ÙÄà�FðäPÖ��
Ø�ÛÝå>ë¹ÞO�fÖ^ØÚÖ&Üxå]ê¹Ü^ÖxäQßqà¹ÙÄÔÝÔÒã3Õ]Öxê¹Ö^ØÚÙÄÔÝÛ��^Ö^ë ×=ã � ÖxÛÝÞÚÖxÔ[¶�·T¸1º�»¾¼YÑ����½cVûïðåÄßqÛÒîÄÙ|ßqÖ^ë ×Iã
ßÚç¹Ö Ö�óNäPÖxÜxßéÙ|ßqÛÝåÄê ßqå�C�ê¹ë3ÔÝÙÄØÚÕÄÖ^Ø�Ü^ÔÝÙÄÞÚÞ�Ö^ÞOåæò±C�ê¹ÛÒßqÖ C�Ö^Ô«ë¹ÞT�wÛ«ßqç�Õ]å>åNë�ÙÄØÚÛÒßqç¹ïðÖxßÚÛÝÜ
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ä¹Ø�å]ä�Ö^Ø�ßÚÛÝÖxÞ^Ð±
�çQÖGä¹Ø�Ö^Þ�Ö^ê=ß:�få]ØÚè ä¹Ø�ånî]Ö^Þñßqç�Ù|ß5Õ]Öxê¹Ö^ØÚÙÄÔ�E�ÙÄà�FðäPÖxØÚÛÝå>ë¹ÞwÛÝêQë¹Ö^Öxë Ö^êA�
ÙÄ×QÔÝÖGòüÙæÞ�ß ïOà¹Ô«ßÚÛÝä¹Ô«ÛÝÜ"Ù|ßqÛÝåÄê&ÙÄê¹ë(Ù¤�xÖ^Ø�å-�¥Üxå]Þ�ß � Ø�å]×PÖxê¹ÛÝàQÞ`ò�å]Øñßqç¹ÖÊÖ�óNäPÖxÜxßqÖxë/Ü^Ô ÙæÞÚÞÚÖxÞ
åÄò�C�ê¹ÛÒßqÖ:C�ÖxÔÝë¹ÞxÐ

4 ò�Ü^å]à¹Ø�ÞÚÖ-VQßqç¹Û«Þ[ßÚç¹Ö^Þ�ÛÝÞ�Û«ÞfêQåÄß9ßÚç¹Ö[C�Ø�Þ�ß¾�få]Ø�è��wç¹Û«Üéç$ÖxîæÙÄÔ«à�ÙæßÚÖ^Þ�ÙæØÚÛ«ßÚç¹ïðÖxßqÛ«ÜwÛÝê C¹ê¹Û«ßÚÖ
C�ÖxÔÝë¹Þ&å]ê ßqçQÖ(×�ÙÄÜéèIÕ]ØÚåÄà¹ê¹ë åæòOÜxØ�ã>äQßqåÄÕ]ØqÙÄäQçIãÄÐ¿
�ç¹Ö/ßqç¹ÖxÞÚÛÝÞ åæò¹² ÙÄÞÚÞ�Ö^Ø�ï ÙÄêQêÀ¼YÑ�� ³ ½
ä¹Ø�Ö^ÞÚÖxê=ßqÖ^ë$ÙÄØÚÛÒßqç¹ïðÖxßÚÛÝÜ9ò�å]ØûëQÛ�¡PÖ^ØÚÖxê=ßf×¹ÙÄÞÚÛ«ÞûØÚÖ^äQØÚÖ^Þ�Ö^ê=ßéÙ|ßqÛÝåÄê¹Þ[��~¤��y�Á"�)yc~)�X�X���¯Ð(E�ÖxÛÝÞ�Ö^ÔÝï ÙÄê¹ê
¼�Ñ	���_½5ë¹Öaî]ÖxÔÝå]ä�Ö^ë Ù«�G���{��Â2���My ����|&��yc�¤yc~)�����J��}1~ ò�åÄØzÖaóNäPåÄê¹Ö^ê=ßqÛÝÙæßqÛ«å]ê�ÛÝê«C�ê¹ÛÒßqÖ�C�Ö^Ô«ë¹Þ^Ð

�ç¹Ö ÙÄÛÝïVåÄòfßqç¹Û«Þ£ßÚç¹Ö^Þ�ÛÝÞGÛÝÞ�ßqå ×QØÚÛÝêQÕ�|G���{������yc�±��}1��|&�A�J��~A��ÙÄê¹ë´�Ayc~�yc�{���uÃu���cÄÅ|)yc����}"�1�
ÛÝê=ßÚåðäQÔ Ù"ã]Ð

Ó5Þ5Ù C�ØÚÞ�ß Þ�ßqÖ^äg�9ÖÊäQØÚÖ^Þ�Ö^ê=ß�Ù ä¹ÙÄØqÙÄÔ«ÔÝÖxÔ�ÙÄÔÝÕ]åÄØÚÛ«ßÚç¹ï�ò�åÄØ`Ö�óQä�å]ê¹Öxê=ßqÛ Ù|ßqÛÝåÄêiÐ í óNä�å]ê¹Öxê��
ßqÛÝÙæßqÛ«å]ê ÛÝÞwØ�Ö^Ô Ù|ßqÖ^ë ßÚåðßÚç¹ÖGïðå>ë¹Ö^ÔiåæòûÙÄë¹ëQÛ«ßqÛ«å]ê Üéç�ÙÄÛ«ê¹Þ"VÍÞ�Ö^Ö¹Æ�êIàQßÚç´¼YÑ��]á�½�Ðj² Ö�à¹Þ�ÖGßqçQÖ
ïðå]ØÚÖ£ë¹ÖxßqÙÄÛÝÔ«Ö^ë Ü^å]ê¹ÜxÖ^äQß5åÄòj�fÖ^ÛÝÕÄçIßÚÖ^ë(Ùæë¹ë¹Û«ßÚÛÝå]ê Üéç�ÙÄÛ«ê¹Þ[�wÛÒßqç ÞÚÜ"ÙæÔ ÙÄØDV&�wç¹Û«Üéç ç�Ù"î]ÖO×PÖxÖ^ê
ë¹ÖxÞÚÜ^Ø�ÛÝ×�Ö^ë(Û«ê îÄå]ê«�^à¹Ø:E£Ù|ßqç¹Öxê«Ç¿Z¦Èå]ÜéèæÖ^Ø ¼{ÏÄì]ì]ì�½¹¼J,NÖ^ÜaßqÛÝåÄêÉ�¹ÐÒÑ�½aÐ � å]Øwßqç¹Û«Þ`ïðåNëQÖ^Ô�V)�fÖ
ÙÄÔ«ÞÚå£ä¹ØÚånî]Ö5Ù���}1Â±yc���c}1�A~&�ðò�å]Øûßqç¹ÖñÜ^åÄÞ�ßfåÄòiä�ÙæØqÙÄÔ«ÔÝÖ^ÔQÖaóNäPåÄê¹Ö^ê=ßqÛÝÙæßqÛ«å]ê�¼JÊwÖ^ÞÚàQÔ«ß§�¹Ð«Ñ���½cVIÞÚÖxÖ
Z¦ÈåÄÜéèÄÖ^Ø®¼7ÏÄì]ìÄì�½aÐj�fåÄßqçðßqç¹Ö5ÙÄÔÝÕ]åÄØÚÛ«ßÚç¹ï ÙÄêQë ßqçQÖ ÔÝå��fÖ^Ø[×På]àQê¹ë¤C�Ô«ÔÍßÚç¹Ö5Õ]ÙÄä$×�Öxß��fÖ^Ö^ê$ß��få
ØÚÖxÞÚà¹ÔÒßqÞ�åæò�Æ�àQê¹Õ�¼�Ñ��� � ½fÙæê¹ë î]åÄê��xà¹ØuE�ÙæßqçQÖ^êI¼�Ñ	�QÑ�½�VA�wç¹Û«Üéç&ÙÄØÚÖ5ÞÚä�Ö^Ü^ÛÝÙÄÔ�Ü"ÙÄÞ�Ö^Þ^Ð2
�ç¹Û«Þ
ÛÝÞ�ßqçQÖ¤C�ØÚÞ�ßÊÜxå]ØÚê¹ÖxØÊÞ�ßÚå]ê¹Ö åÄòwå]à¹ØT�9åÄØÚèÍÐÉ��ßÊä�å]Û«êIßÚÞ£ßÚç¹Ö �9Ù"ã ßÚå ÞÚàQÛ«ßéÙæ×¹ÔÝÖðë�ÙæßqÙ Þ�ßÚØÚà¹Ü��
ßqàQØÚÖ^ÞÊò�åÄØ*ÖD£ðÜ^Û«Ö^ê=ß ä�ÙÄØÚÙÄÔÝÔ«Ö^Ô[ÖaóNäPåÄê¹Ö^ê=ßqÛÝÙæßqÛ«å]êiÐI
�ç¹Ö ØqÙ|ßqÛÝåÉ° ï Öxê=ßqÛÝåÄê¹Ö^ë ÙÄ×�ånî]Ö&ÞÚÖxØ�îÄÖ^Þ
ÙÄÞ ßÚç¹Ö Ü^ØÚÛÒßqÖxØÚÛÝåÄê ßqå&ë¹ÖxÜ^ÛÝëQÖ¦�wç¹ÛÝÜéç�ë�ÙæßqÙ$Þ�ßqØ�à¹ÜxßÚà¹ØÚÖ ßqå àQÞÚÖÄÐ¦²�Ö*ë¹ÖaßqÖ^Ø�ï Û«ê¹ÖÊßqçQÛÝÞ ØÚÙæßqÛ«å
ò�å]Ø�ä�å]ÔÒãNêQå]ï ÛÝÙÄÔÍ×�ÙÄÞ�Ö^ÞË�wÛ«ßÚç ÞÚÖ^Ô«Ö^ÜaßqÖ^ë&ïðåNëQà¹ÔÝÛ�ÞÚà¹Üéç ÙÄÞ�Õ]Öxê¹Ö^ØÚÙÄÔTÙÄêQë Þ�ä�ÙÄØ�ÞÚÖzÛÝØ�ØÚÖxë¹à¹Ü^Û«×¹ÔÝÖ
ä�å]Ô«ã>ê¹å]ïðÛ ÙæÔÝÞ[ÛÝêg,NÖ^ÜaßqÛ«å]ê � Ð�ÏNÐ

Ó5Ø�×¹Û«ßÚØqÙÄØ�ãGêQå]ØÚï ÙÄÔI×�ÙÄÞ�Ö^ÞûÙÄØ�Ö�ë¹Û«ÞÚÜ^àQÞÚÞÚÖxë*ÛÝê ,>Ö^ÜxßÚÛÝå]ê � Ð�
�ç¹ÖaãOÞ�ç¹å�� Ù5ç¹ÛÝÕÄçÊäPåæßqÖ^ê=ßÚÛ ÙÄÔ
ÞÚä�Ö^Öxë��¥àQä3×¹àQßGäPå>å]Ø�ä�Ö^Ø�ò�åÄØÚï ÙÄê¹Ü^ÖæÐ � å]Ø�ê¹å]ØÚï ÙÄÔû×�ÙæÞÚÖ^ÞDV��fÖ ØÚÖxë¹à¹ÜxÖ ßqçQÖÌ��}1��|&�A�����X��}1~
}<Í¦���)y���~)��yc�M��yOÛÝêg� S��� ßqå$ßÚç¹ÖÊÜ^ÙÄÔÝÜxà¹Ô ÙæßÚÛÝå]ê åÄò[Ù$ÞÚçQå]Ø�ß�¼üÖ^Þ�ß�½5Ùæë¹ë¹Û«ßÚÛÝå]ê Üéç�ÙÄÛÝê ò�å]Ø:Î�Ï Ñ�V
ÞÚÖxÖOÙæÔÝÞÚå*îÄå]ê��xà¹Ø[E£ÙæßÚç¹Ö^êgÇÀZOÈå]ÜéèÄÖxØ¦¼YÑ����½�Ð§,NÖ^ÜaßqÛÝåÄê � Ð � Õ]Ö^êQÖ^ØqÙæÔÝÛ��xÖ^ÞwÛÝëQÖ"ÙÄÞwåÄò�²3Ùæê¹Õ
¶�·?¸1º�»�¼�Ñ�]á � ½cV���ßÚå]ç�ÇÐ
�Þ�à1Ñ�ÛÝÛb¼�Ñ�]áÄáÄ×B½cV]ÙÄê¹ë åÄßqçQÖ^ØÚÞLßÚç�Ùæß[ÙÄØ�Ö�ØÚÖxÔ ÙæßÚÖ^ë*ßqå ßÚç¹ÛÝÞ�ßqå]ä¹Û«ÜÄÐ 4 àQØ
ê¹Öc��Ó`ÔÝÕ]åÄØÚÛ«ßÚç¹ï � ÐtÏ��ðÜxå]ïðä¹àQßqÖxÞ5ßqçQÖÊÛÝê=î]ÖxØÚÞ�ÖÊÛÝêg�&��� Û«ê ä�ÙÄØÚÙÄÔÝÔ«Ö^Ô7Ð � å]Ø5Ù ê¹å]Ø�ï ÙæÔ�×¹ÙÄÞÚÛ«Þ
ØÚÖxä¹ØÚÖxÞÚÖxêIßqÙæßqÛ«å]ê/ÛÝê��&Ò�� ßÚç¹ÛÝÞ ÙÄÔÝÕ]åÄØÚÛ«ßÚç¹ï�à¹Þ�Ö^Þ�å]ê¹ÔÒã(Ï ä¹Ø�åNÜxÖ^Þ�ÞÚå]Ø�Þ^ÐO��ß£ÙæÔÝÞÚå ç�ÙÄÞzå]äQßÚÛÝï ÙÄÔ
ë¹ÖxäQßqçiÐ

Ó5Þ[ßqç¹ÖñÞÚÖxÜ^å]ê¹ë Üxå]ØÚêQÖ^Ø[Þ�ßqåÄê¹Ö5åÄòiå]à¹Ø(�9å]Ø�è��9Ö`àQßqÛ«ÔÝÛ��xÖ�×Påæßqç òüÙæÞ�ßfäPå]ÔÒã>ê¹å]ïðÛ ÙÄÔ¹ïOà¹Ô«ßÚÛ¢�
ä¹Ô«ÛÝÜ"Ù|ßqÛÝåÄê ÙÄêQë ê¹å]Ø�ï ÙÄÔ�×�ÙæÞÚÖ^Þ`ò�å]Ø®�Ayc~�yc�{���2Ãu���DÄÓ|)yc����}"�1�aÐñÓ5Þ ïðÖ^ê=ßÚÛÝå]ê¹Öxë ×�Öxò�å]Ø�Ö�V�ßqç¹Û«Þ
ß¥ã>äPÖ£åÄò�ê¹å]ØÚï ÙÄÔiÖxÔÝÖxï ÖxêIßÚÞ`ç¹ÙÄÞw×PÖxÖ^ê Û«ê=ßqØÚå>ë¹à¹ÜxÖ^ë ×Iã � ÖxÛÝÞÚÖxÔ�¶�·§¸-º�»m¼�Ñ����½aÐj²�ÖGÞ�ç¹å]Ø�ßÚÔ«ã
ØÚÖaî>ÛÝÖD� ßqç¹Ö�×�ÙæÞÚÛÝÜxÞwÛÝê�,NÖxÜxßqÛ«å]ê��NÐ`² Ö£ÙÄÜéçQÛÝÖxîÄÖ�å]à¹Ø�ê¹Öc� ØÚÖxÞÚà¹ÔÒßqÞwÛÝê$ß��få Þ�ßqÖxä¹Þ^Ð � ÛÝØ�Þ�ßwÛ«ê
,NÖxÜxßqÛ«å]ê áGV��fÖ�Õ]Ö^êQÖ^ØqÙæÔÝÛ��xÖ�ÙÄê*Û«ë¹Ö"Ù åÄò�E�ÙÄå¹¶�·?¸-º�»�¼7ÏÄìÄì]ì�½�ßÚåzà¹ÞÚÖ�ä�å]Ô«ã>ê¹åÄï ÛÝÙÄÔIïÊà¹Ô«ßÚÛÝä¹Ô«ÛÝÜ^Ù1�
ßqÛ«å]ê�ò�å]Øm|&�c���¤y?|)}1Â±yc�[Ãu���DÄ¤|)yc����}"�1�cV|ÞÚÖxÖ¾ÊwÖ^ÞÚàQÔ«ß�áQÐÒÑ]Ð�
�ç¹Ö[à¹ê¹ëQÖ^ØÚÔÒã>ÛÝê¹Õ`Ó5ÔÝÕÄå]ØÚÛÒßqç¹ï áQÐ�Ï1�
Ö^ê¹ÙÄ×¹ÔÝÖxÞwà¹Þ�ßqåðÖaó>ßqÖxê¹ë ÙÄê ÙÄÔ«Õ]å]Ø�Û«ßqçQï�åÄò�² ÙÄÞÚÞ�Ö^ØÚï ÙÄê¹êÓ¼�Ñ	� ³ ½9å]ê ßÚç¹Ö�Ü^å]ïðä¹àQßqÙæßqÛ«å]ê åÄò
ßqçQÖ³�����¨�X�Ô|&�¨�������J��}1~I�����X�c�Õz]Ð®²�ÖÊë¹ÖxØÚÛ«îÄÖÊßqç¹Û«Þ ï ÙæßqØ�ÛÒó ò�å]Ø5äQØÚÛÝïðÖOä�å��9ÖxØaE£Ùæà�F äPÖxØÚÛ«åNë¹Þ
×=ã$ò�å]Ô«ÔÝå��wÛÝê¹ÕOç¹ÛÝÞwÛÝëQÖ"ÙQÐ
�¥ê(å]à¹Ø Þ�Ö^Üxå]ê¹ë(Þ�ßÚÖ^ä/ÛÝê«,NÖ^ÜaßqÛÝåÄê«GV+�fÖ*ÛÝê=ßÚØÚå>ë¹à¹Ü^Öµ�Ay���}1��|)}��"���"��y¤Ãu���DÄÓ|)yc����}"�1� ÙæÞ

Ù�çQÖ^ÔÝäNò�à¹Ô�ßqå>å]Ô�ßqå�Ö^ïðä¹ç�ÙÄÞ�Û��^Ö&ßqçQÖ Üxå]ê¹ê¹ÖxÜxßqÛ«å]êþ×�Öxß��fÖ^Öxêþßqç¹Ö&òüÙÄÜxßÚå]ØÚÛ��"ÙæßÚÛÝå]ê åÄòTE£ÙÄàGF
ä�Ö^ØÚÛ«åNëQÞ`Ùæê¹ë ßÚç¹Ö£ë¹Ö^Üxå]ï ä�å]Þ�Û«ßqÛ«å]ê åÄò�ßqç¹Ö£à¹ê¹ë¹ÖxØÚÔÒãNÛ«ê¹Õ�C�ê¹ÛÒßqÖ®C�Ö^Ô«ëiÐ9Ó�Þ�ÛÝïðÛÝÔ ÙæØ9ÛÝëQÖ"ÙGV�×¹àNß
�wÛ«ßÚç ëQÛ�¡PÖ^ØÚÖxê=ß$ÙÄÛ«ï ÞDV9ï Ù"ã ×PÖ&ò�å]à¹êQëýÛÝêdE�ÙÄår¼{ÏÄì]ìQÑ�½aÐ � å]Ø Þ�à¹Üéçþê¹å]Ø�ï ÙæÔ�Ö^ÔÝÖxï Öxê=ßqÞ"V
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ïÊà¹ÔÒßqÛ«ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]ê Ü^ÙÄê3×�Ö Ö^ÙÄÞÚÛ«Ô«ã�ØÚÖxë¹à¹Ü^Öxë3ßqå ßqç¹Ö$Ü^ÙÄÞÚÖ åÄòwä¹Ø�ÛÝïðÖ ä�å��9ÖxØ�E�ÙÄà�F ä�Ö^Ø�ÛÝå>ë¹Þ"V
ÞÚÖxÖ�ÊñÖxÞÚà¹ÔÒßaQÐ«ÑÄÐ¹² Û«ßÚç(ßqç¹Ö*ç¹ÖxÔÝä/åÄò[ßqç¹Û«Þ5ßqå>å]ÔJV��9Ö ë¹Öxë¹à¹ÜxÖ Ùæê�Öc£ðÜ^ÛÝÖxê=ßqÔ«ã Ü^å]ïðä¹àQßqÙÄ×¹ÔÝÖ
Ü^Ø�Û«ßÚÖ^ØÚÛ«å]êµ�wç¹Öaßqç¹ÖxØ`ê¹åÄØÚï ÙÄÔ?E�ÙÄà�F äPÖxØÚÛ«åNë¹Þ9ÖaóNÛÝÞ�ßqÞwò�å]ØwÙ*ä¹ØÚÖxÞÚÖ^ê=ßÚÖ^ëg�&� � Ð
. ÖxßÚÖ^ØÚïðÛÝêQÛÝê¹Õ/ßqç¹Ö ä�ÙÄØqÙæÔÝÔÝÖxÔwäPåÄßÚÖ^ê=ßqÛÝÙÄÔñåÄò£Ù Õ]ÛÒî]Ö^êýë�ÙæßéÙ�Þ�ßqØ�à¹ÜxßÚà¹ØÚÖ/Ùæê¹ë ØÚÖaî]Ö"ÙæÔÝÛÝêQÕ

ê¹å]Ø�ï ÙæÔPÕ]Öxê¹Ö^ØÚÙÄÔ?E�ÙÄà�FÊä�Ö^Ø�ÛÝå>ë¹Þ�ÙÄÞ�ÙÊÞÚà¹ÛÒßéÙÄ×¹Ô«Ö5×�ÙæÞÚÛÝÞ9ØÚÖ^äQØÚÖ^Þ�Ö^ê=ßéÙ|ßqÛÝåÄê ÙæØÚÖ5ßÚç¹Ö ß��9å ï ÙÄÛÝê
ØÚÖxÞÚà¹ÔÒßqÞ åÄòwßqçQÛÝÞÊßqçQÖ^ÞÚÛ«Þ^Ð Ó`Þ Ù«C¹ê�ÙÄÔ�Þ�ßqÖ^äÖ�fÖ ë¹Öaî]ÖxÔÝå]ä Ù(ÞÚÜ^ÙÄÔ ÙÄ×QÔÝÖ$ä�ÙæØqÙÄÔ«ÔÝÖ^Ô[î]ÖxØÚÞÚÛ«å]ê åÄò
�9ØÚÙÄà¹Ö^ØD×�ÞOÖaóNäPåÄê¹Ö^ê=ßqÛÝÙæßqÛ«å]ê ÙÄÔ«Õ]å]Ø�Û«ßqçQïVÛÝê´,>Ö^ÜxßÚÛÝå]ê Ñ"ìQÐÉ��ßOßqÙÄèÄÖxÞ*ÛÝê=ßqå ÙÄÜ^Üxå]à¹ê=ßÊßqçQÖ$ØÚÖ��
Þ�ßÚØÚÛ«ÜxßqÛ«å]ê¹ÞzåÄòfÖaóNÛ«Þ�ßqÛ«ê¹Õ&ä�ÙÄØÚÙÄÔÝÔ«Ö^Ô�Üxå]ïðä¹àQßqÖxØÚÞ�ÞÚàQÜéç3ÙÄÞ£Ù ÔÝÛ«ï ÛÒßqÖ^ë êIà¹ïÊ×�Ö^Ø�åÄò�äQØÚå>Ü^Ö^Þ�ÞÚå]Ø�Þ
ÙÄê¹ë Ü^å]ïðïÊà¹êQÛÝÜ"Ù|ßqÛÝåÄê ëQÖ^Ô Ù"ãÄÐ � ÛÝê�ÙÄÔ«Ô«ã�V¹å]à¹ØñÛÝïðä¹ÔÝÖxï Öxê=ßéÙæßÚÛÝå]ê¹Þ�Üxå]êGC�Ø�ï ÞwßqçQÖGîæÙÄÔÝÛ«ë¹Û«ß¥ã åÄò
å]à¹Ø�ßÚç¹Ö^åÄØÚÖxßÚÛÝÜ^ÙÄÔÝÔÒã å]×NßéÙÄÛ«ê¹Ö^ë&ØÚÖxÞÚà¹ÔÒßqÞxÐ
�±�wÛÝÞ�ç ßÚåðßÚç�ÙÄê¹è&ÙæÔÝÔiä�Ö^å]äQÔÝÖzßqç�Ù|ß5ç�Ù"îÄÖGÞ�à¹ä¹ä�å]Ø�ßÚÖ^ë ïðÖzë¹à¹Ø�ÛÝê¹Õ ßqç¹Ö£ä¹Ø�Ö^ä�ÙÄØÚÙæßqÛ«å]ê&åÄò

ßqçQÛÝÞwßqç¹ÖxÞÚÛÝÞxÐ � å]ØñÛÝê¹Þ�ä¹ÛÝØ�ÛÝê¹Õðë¹Û«ÞÚÜ^àQÞÚÞÚÛ«å]ê¹ÞDV���ßqç¹ÙÄê¹è ÙÄÔÝÔ�Üxå]ÔÝÔ«Ö^Õ]à¹ÖxÞ`åæòLßqç¹ÖOØÚÖ^Þ�Ö"ÙÄØ�Üéç(Õ]ØÚåÄà¹ä
Ó5Ô«Õ]å]Ø�Û«ßqçQï Û«ÞÚÜéç¹Ö�Ø Ù|ßqç¹Öxï ÙæßÚÛÝè/ÙÄêQë�ßqçQÖ ä�ÙæØ�ßqÛ«Ü^Û«ä�ÙÄê=ßqÞ£åÄò�ßÚç¹Ö 4 ×�Ö^Ø�ÞÚÖ^ïðÛÝê¹ÙÄØGÓ`ÔÝÕ]åÄØÚÛ«ßÚç��
ïðÛÝÞÚÜéçQÖ�Ø ÙæßqçQÖ^ï ÙæßqÛ«è�Ð�Ø&ã(ÞÚä�Ö^ÜxÛ ÙÄÔ�ßÚç�ÙÄê¹èIÞ�ßqå�Ù¥�fÖ Z5ÙÄÕ]ÖxÔ�ò�å]Øzç¹Û«ÞzÜ^å]ïðïðÖ^ê=ßqÞ�å]ê/ïOã
î>ÛÝÖc��åÄò¥E�ÙÄà�F äPÖxØÚÛÝå>ë¹ÞxÐ�Ø ÙÄê=ã�ßÚç�ÙÄê¹èIÞGßÚå�
�ç¹Û«ÔÝå � ØÚà¹Þ�Üéç¹èÄÖ ò�å]Ø�ç¹Û«ÞOÜ"ÙæØÚÖxò�àQÔfØ�Ö"ÙÄë¹Û«ê¹Õ¹Ð
Ú ÙÄÞ�ß9×¹àQß�êQåÄß�Ô«Ö"ÙÄÞ�ß	VA�`��ÙÄê=ß�ßÚåOßqç¹ÙÄê¹èðïOãðÞÚà¹ä�Ö^Ø�îNÛ«ÞÚå]Ø � Ø�åÄòYÐGÛÄå=ÙÄÜéç¹Û«ï�îÄå]êµ�xà¹ØuE�Ùæßqç¹Öxê
ò�å]ØGÛÝê=ßqØ�åNë¹àQÜ^ÛÝêQÕ ïðÖ ßqå ßqç¹Ö òüÙÄÞÚÜxÛÝê�ÙæßÚÛÝê¹Õ�C�Ö^Ô«ë3åÄòwÜxå]ï äQàQßqÖxØÊÙÄÔ«Õ]Ö^×¹ØÚÙGV�ò�åÄØOç¹Û«ÞÊÙÄëQî>Û«Ü^Ö�V
ÙÄê¹ë&ò�å]Ø�ßÚç¹Özã]Ö"ÙæØÚÞñÛÝê ç¹Û«ÞñØ�Ö^Þ�Ö"ÙÄØ�Üéç Õ]Ø�å]à¹ä Ùæß�ßqçQÖ¹Ùñê¹Û«îÄÖ^Ø�ÞÚÛ«ß�ÈÙæß � ÙÄëQÖ^ØÚ×�å]Ø�êiÐ
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Ü¾prÝÖÞ wBß¥à2s�µ§vz¶:t
²�Ö Üxå]ïðä¹ÛÝÔ«Ö$ÞÚå]ïðÖ&ÛÝêQò�åÄØÚï ÙæßqÛ«å]ê]�wç¹Û«ÜéçþÙÄØ�Ö$ßqç¹Ö ×�ÙÄÜéèIÕ]Ø�å]à¹ê¹ë åÄòñßqç¹Û«Þ¦�9å]Ø�èÍÐd�9ÖxÞÚÛ«ë¹Ö
ÞÚåÄï Öz×�ÙæÞÚÛÝÜzòüÙÄÜaßqÞñÙÄ×�å]àQßñÙÄÔ«Õ]Ö^×QØqÙÄÛ«Ü Þ�ßÚØÚà¹Üaßqà¹Ø�Ö^Þwßqç�ÙæßË�fÖ£à¹ÞÚÖzò�ØÚÖD!Ià¹Ö^ê=ßqÔÒã]¼�,NÖxÜxßÚÛÝå]ê ÏNÐÒÑ�½cV
�fÖ�ë¹Ö^Þ�Ü^ØÚÛ«×PÖwÞ�å]ï Ö9Ü^Ø�ã>äQßÚå]Õ]ØÚÙÄä¹ç¹Û«Ü�ä¹ØÚåæßqå>Ü^å]Ô«Þ�ßqç�Ù|ßûç¹Ö"Ù"î>ÛÝÔÒãOäQØÚå�C¹ß�ò�ØÚå]ï òüÙÄÞ�ßûÖ�óNäPå]êQÖ^ê=ßqÛÕ�
ÙæßÚÛÝå]êÉ¼�,NÖxÜxßqÛ«å]ê&ÏNÐtÏ�½�Ð�² Ö5ÛÝê¹ÜxÔÝà¹ë¹ÖñÛÝê³,NÖ^ÜaßqÛÝåÄê&ÏNÐ ³ ÞÚåÄï Ö`ÛÝêQò�å]Ø�ï Ù|ßqÛÝåÄêðåÄê ßqç¹Ö5ç�ÙÄØÚë���ÙÄØ�Ö
ÙÄê¹ë�ÞÚåÄò�ß��9ÙÄØ�Ö �fÖ à¹Þ�Ö^ë ò�å]ØzßÚç¹Ö Ö�óQä�Ö^Ø�ÛÝïðÖ^ê=ßqÞxÐ³
�ç¹Ö^Þ�Ö$ÖaóNä�Ö^Ø�ÛÝïðÖ^ê=ßqÞGÙÄØÚÖðë¹å>Ü^à¹ïðÖ^ê=ßÚÖ^ë
ßqçQØÚå]à¹ÕÄç¹å]àQß�ßÚç¹ÖzßqÖaó>ß^ÐfÓ Ø�Ö"ÙÄë¹ÖxØ�òüÙÄï Û«ÔÝÛÝÙÄØ2�wÛÒßqç ßqçQÖ^ÞÚÖ�ßqåÄä¹ÛÝÜxÞ�ï Ù"ã$Þ�èIÛÝä&ßqç¹Û«Þ�ÞÚÖ^ÜaßqÛ«å]êiÐ
Çmáü»Bá h ø�Ì�ö_'�¿kÉ�Å{ÃI�x¾n¿|Â�ÃÄ¾kÂ�¿|öA��á ² Ö ÞÚèæÖxßÚÜéç ßqç¹Öðë¹ÖcC�ê¹Û«ßÚÛÝå]êQÞ�ÙÄê¹ë�×�ÙÄÞÚÛ«Ü*òüÙÄÜxßÚÞ£åæò9ßqçQÖ
ÙÄÔ«Õ]Ö^×¹ØÚÙÄÛÝÜ�Þ�ßqØ�à¹ÜxßÚà¹ØÚÖxÞ9ßqç�Ù|ß�ÙÄØ�Ö`àQÞÚÖ^ë ÛÝê ßqç¹Û«Þ2�få]ØÚèÍÐ � å]ØHë¹ÖaßéÙÄÛ«ÔÝÞ[ÙÄê¹ë ä¹ØÚå>åÄò�Þ(�9Ö`ØÚÖxò�ÖxØ[ßÚå
ßqçQÖ£×�å>å]èIÞñåæòjÛ]ÙÄÜxå]×¹Þ�å]ê©¼YÑ���-��½9ÙÄê¹ë Ú ÛÝë¹ÔbÇâZ`Û«Ö^ë¹ÖxØÚØÚÖxÛ«ßÚÖ^Ø¹¼�Ñ�Äá ³ ½aÐ
ã¤äBå�æ�ç�æéèmæ�ê�çìë�íXî)í ï�ð¢ñ�ò ïðå]ê¹åÄÛÝëÐó�ô ÞÚÖxï ÛÕ�¥Õ]Ø�å]à¹ä ð�õ ¸Iö+ó�ö)÷�¶�ø¹ù`·¢ú õ ¶�·Oûýü ð ·Jþr¸

ÿ ð öB¸-ô�úÉócù`¶�ôM¸G· ð ó�ö��M¯Bû � û�� û õ ¸�· ð�õ�� ú ð ö��
	

� ò[õ�õ ó� ð ¸G· ð���ð ·¢ú�	����OK��¤K����«û�¯�¼������¦½���� P �!�A¼"�#�$�¹½�%
�'&)( ¶�ö&· ð ·¢ú*	,+.-/�«û0���1�Éû ¯
�!�$- P2-3���RP��¦»

ï�ð�ð¢ñ�ò Õ]Ø�å]à¹ä ð�õ ¸¦ø³ó�ö+ó ð ( õ ¸G· ð�õ)� ú ð ö��
	
�'& ö � ¶�ô õ ¶$	4���5�«û4+��7698:�Éû�¯9�!���7698(P �7698;��� P -¤»

ò ��ô�ó=<	ùÌû ð�õ �c¸-º�ºX¶ ( Ó5×�Ö^ÔÝÛÝÙÄê�ó�ô£Ü^å]ïðïÊàQßqÙæßqÛÒî]Ö ð>�
�2? ó�ø ø@<G·�¸G· ð���ð ·¢ú�	A���¹K��B�Éû�¯9�!�$�âP �5���¦»

4 à¹Ø�×�ÙÄÞÚÛ«ÜfÕÄØÚå]à¹ä£ÛÝÞ�ßqçQÖfÜxå]ï ïOàQßéÙæßÚÛ«îÄÖ[ÕÄØÚå]à¹äµ¼XQ SU K�� ½iåÄò�¼üïOà¹Ô«ßÚÛÝä¹Ô«ÛÝÜ"Ù|ßqÛ«îÄÖ�½Íà¹ê¹Û«ßÚÞ�ïðå>ë¹à¹ÔÝåC �ED:FAÒ=ÐðÓ�ê¹åÄê��¥Öxï äQß¥ã ÞÚà¹×¹Þ�ÖxßHGJI¿û ÛÝÞ£Ù��c�������M}1��| åÄò:¼Jû¾K�� ½5Û«òKG�ßqåÄÕ]ÖxßÚç¹Ö^Ø®�wÛ«ßÚç
ßqçQÖ5å]ä�Ö^ØÚÙæßqÛ«å]êL�NÛÝÞfÙÄÔÝÞ�åÊÙOÕ]Ø�å]à¹äiÐûÓ Õ]ØÚåÄà¹ä Û«Þ;M(~)����y ÛÒò�N�ûE�OD:F 8 Ðj
�ç¹Ö ×¹ÙÄÞÚÛ«Ü5ØÚÖxÔ ÙæßÚÛÝå]ê×�Öxß��fÖ^Ö^ê ßqçQÖ å]ØÚëQÖ^ØÚÞ åÄòPG�ÙÄêQëeûÀ��ÙÄÞ Õ]Û«îÄÖ^ê ×=ã Ú ÙÄÕÄØqÙÄê¹ÕÄÖRQ Þ�Ö^ÖIÛ]ÙÄÜxå]×¹ÞÚåÄê ¼�Ñ���1�_½cV

�ç¹Öxå]ØÚÖxïVÑ]Ð � VQò�å]ØwÙ*ä¹ØÚå>åÄòYÐ
S,T�UWV�T�ç�U�ä�XZY\[^]?ä&ê;Vbä
_ ë�í�ë�ía` þ+¶�ó�ô ( ¶Mô:NbG ó � ¸ õ < ÿ ��ôcó=<"ùcG ó � ¸7d�ö ð ·�¶e��ôcó=<"ù�û
ð�õ ¸ ( ðf��ð�õ ó�ô�ó � ·Xþ+¶Tó�ô ( ¶�ô:ó � ûË»
Ó5ÞñÙ*ë¹Û«ØÚÖ^ÜaßwÜ^å]êQÞÚÖ"!Ià¹Öxê¹Ü^Ö¹�9Ö�ç�Ù"î]Ö�ßqçQÖ�ò�åÄÔÝÔÝå��wÛ«ê¹ÕÊØÚÖxÞÚà¹ÔÒßË�wç¹ÛÝÜéç ÛÝÞ�åæò�ßqÖ^ê&ë¹Öxë¹ÛÝÜ^ÙæßqÖxë ßÚå
� Ö^Ø�ï Ùæß^Ð`�¥ê&òüÙÄÜxß"V�ç¹Ö�ç�ÙÄÞwë¹ÛÝÞ�Ü^à¹Þ�ÞÚÖxë ßqçQÖ£Ü^ÙÄÞÚÖ¤¼XQ®Sg Kh�¨½§�wç¹ÖxØÚÖjik�LDlFAÒGÛÝÞwÙ*ä¹Ø�ÛÝïðÖÄÐ
muä
V*_HT�è�XZY\S§æéèmè*n_ä�[0]?äBêKVbä
_ ë�í>obíqp ¶�·¾û ÿ ¶O¸adGö ð ·�¶b��ôcór<	ù`» ` þ+¶�ös�Htvu³P�Ñ � ó�ô
¸-º�ºv�5�«ûË»
� å]Ø�Ùæê$Ö^Ô«Ö^ïðÖ^ê=ß:�5�«û ÙÄê¹ë$ÙÊÞÚà¹×¹ÕÄØÚå]à¹äwG åÄò�ûÓ�fÖzë¹ÖDC�êQÖq�:G P1x$�y�hzÉ¯vz1�@Gw{zßÚå
×�ÖfßqçQÖ}|����¢�1�A��~¹��}���yc��åæò=GðÐ�ÓþÞÚà¹×QÞÚÖxßlx$� 8 K����h�mK����P{wåÄòÍÙ¥C�ê¹Û«ßÚÖ9Õ]Ø�å]à¹ä�ûI�Ayc~�yc�{����y���ßqçQÖÞÚàQ×¹Õ]ØÚåÄà¹ä�x$�:�����������:�f�-¯TÑ��y� 8 Kh�����bK��h�;�eÎ;{®P H"� 8 K������mK)����N9åÄò^û�ÐûÓC�ê¹Û«ßÚÖ Õ]Ø�å]à¹ä�ûÛÝÞ �c�_�c�¨���GÛÒòLßqç¹ÖxØÚÖÊÖ�óNÛÝÞ�ßÚÞ�ÙÄê ÖxÔÝÖ^ïðÖ^ê=ßq���´û��e�wç¹Û«Üéç(ÛÝÞ`Ü"ÙÄÔ«ÔÝÖ^ë�|&���������J����y�� Þ�à¹Üéç ßqç�Ù|ß
Hf�¹N(P û�Ð
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ÛÝê ä¹ÙÄØ�ßÚÛÝÜ^àQÔ ÙÄØ[ßqç¹Ö òüÙÄÞ�ß{��Õ]ØÚå��wÛÝêQÕ¦�¥ê=ßqÖ^Ø�ê¹Öxß`ÙÄêQë ÖxÔÝÖxÜxßqØ�å]ê¹Û«Ü Ü^å]ïðïðÖ^ØÚÜxÖ�V¹Ü^ÙÄÔÝÔ�ò�å]Ø�Þ�Ö^Ü^àQØÚÛ«ß¥ã
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�7ü�ÿO�g�&���I�"�³y{zD|)}1~�yc~)�J�X���X��}1~�Ð
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4 ×=îNÛ«å]à¹Þ�Ô«ã�V]ßÚç¹Ö�ÞÚÖxÜ^à¹Ø�Û«ß¥ã*åæò�ßÚç¹ÛÝÞ�ä¹ØÚåÄßÚåNÜxå]ÔQÛ«ÞL×�ÙÄÞ�Ö^ëðå]ê*ßqç¹Ö�òüÙæÜxßLßÚç�Ùæßûò�å]ØûÙæê*Ö"Ù"î]ÖxÞÚë¹Ø�å]ä��
ä�Ö^Ø í îÄÖOÛÒßwÛÝÞwÜ^å]ïðä¹àQßqÙæßqÛ«å]ê�ÙÄÔ«Ô«ã ÛÝêQò�Ö^ÙÄÞÚÛ«×¹ÔÝÖ ßÚå ÕÄÖxßHÊ�ò�ØÚå]ï�ßqç¹Ö�ßqØÚÙÄê¹ÞÚïðÛ«ß�ßqÖxë ÖxÔÝÖ^ïðÖ^ê=ßÚÞ
�OK��B�g�&��� ÙÄê¹ë$ßÚç¹Özä¹à¹×¹Ô«ÛÝÜ`Ö^ÔÝÖxï Öxê=ßP�Ñ�g�&���PÐj��ò í îÄÖ£Üxå]à¹Ô«ë ÞÚå]ÔÒî]Ö ßqçQÖzë¹ÛÝÞ�Ü^ØÚÖaßqÖzÔ«å]Õ=Ù1�
ØÚÛÒßqç¹ï ä¹ØÚå]×QÔÝÖ^ï Û«ê��&���*ßÚç¹Ö^ê$Þ�ç¹Ö5Ü^ÙÄê ÕÄÖxß:ú¯û ò�Ø�å]ï/� Ùæê¹ë ßÚç>àQÞlÊ P �0ü�ý�VNä�Ö^Ø�ò�å]ØÚïðÛÝê¹Õ
Ó5Ô«ÛÝÜxÖ�×}ÞfÔÝÙÄÞ�ß[Þ�ßÚÖ^ä åÄòPßqç¹Ö`ä¹ØÚåæßqå>Ü^å]Ô{Ð���ßfÛÝÞ[Þ�ßqÛ«ÔÝÔÍÙÄê å]äPÖxê¤!Ià¹ÖxÞ�ßqÛ«å]ê¤�wç¹Öaßqç¹ÖxØ9×¹Ø�Ö"ÙÄèIÛ«ê¹ÕOßqçQÖ
. Û�£ðÖ��²Ì`ÖxÔÝÔ«ï ÙÄêGèÄÖaã ÖaóNÜéç�ÙÄê¹ÕÄÖ`Û«ÞHÙÄÞûç�ÙÄØ�ë ÙÄÞûÞ�å]Ô«î>Û«ê¹Õ ßqç¹Öwë¹Û«ÞÚÜxØÚÖxßÚÖwÔÝå]Õ=ÙæØÚÛ«ßÚç¹ï�ä¹ØÚåÄ×¹ÔÝÖxïgV
×¹àQßñÞ�Ö^ÖOØ ÙÄà¹Ø�Ö^Ø¥Ç ²�å]Ô«ò±¼YÑ����½�Ð

kzø�= É)%�É�ø��¢�*ú�Â�'�ø{ÅüÃ ËÍö�#d�D#?�x¾nöA%dá . Û�£ðÖaÇ�Ì`ÖxÔÝÔÝï ÙÄêI¼YÑ��� � ½�ä¹Ø�å]ä�å]ÞÚÖxë ßqçQÖ^ÛÝØwÞ�ãNÞ<�
ßqÖxï ò�å]Ø5èÄÖxã ë¹ÛÝÞ�ßqØÚÛ«×¹àQßÚÛÝå]ê å]ê¹Ô«ãÄÐ¹
�çQÖ*Õ]Ö^ê¹ÖxØqÙæßÚÖ^ë/èÄÖaã(Ü"Ùæê/ßÚç¹Ö^ê/×�Ö*à¹ÞÚÖxë(ßqå Ö^Þ�ßéÙÄ×QÔÝÛÝÞ�ç
ÙÄê ÙæØÚ×¹ÛÒßqØqÙæØ�ã(Þ�ãNïðïðÖxßqØ�ÛÝÜðÜ^Ø�ãNäNßqå]Þ�ãNÞ�ßqÖxï Ð í ÔéE£ÙÄï ÙÄÔu¼YÑ�]á � ½�ë¹Öaî]ÖxÔÝå]ä�Ö^ë Ù ä¹à¹×¹Ô«ÛÝÜ èÄÖaã
Ü^Ø�ã>äQßqå]Þ�ã>Þ�ßqÖxï�ßqç�ÙæßñÛ«Þ�×�ÙÄÞÚÖxë åÄê ßÚç¹Ö�ÛÝë¹Ö^Ù åæò � ØÚåæßqå>Ü^å]Ô�Ï>Ð«Ñ]ÑÄÐ

øqV+ê^èbê;«mêKnÌë�íXîAë�í í Ô�E�ÙÄï ÙæÔPä¹àQ×¹ÔÝÛ«ÜzèÄÖxã&Þ�ã>Þ�ßqÖxï Ð
� à¹×¹Ô«ÛÝÜ�¯�Ó�ä¹Ø�ÛÝïðÖ ä�å��fÖ^Ø¥� � �OD:FAÒÊÙÄêQë Ù*ä¹Ø�ÛÝïðÛ«ßqÛÒî]Ö`Ö^ÔÝÖxï Öxê=ßH���g� S��� Ð
Ezå=ÙÄÔ�¯Ë,NÖ^Üxà¹ØÚÖ�ßqØÚÙÄê¹ÞÚïðÛÝÞ�ÞÚÛ«å]ê åÄò�ÙðïðÖ^Þ�ÞqÙÄÕ]Ö�� �g�&��� ×�Öxß��fÖ^Öxê ß��9åðä�ÙÄØ�ßqÛ«Ö^Þ^Ð
Ñ]Ðu�få]× Üéç¹å>å]ÞÚÖxÞwÙÄê ÛÝê=ßqÖxÕ]Ö^Ølúrþ � xIÑ�K��h���mKM� � Ï ÑR{£Ùæß�ØÚÙÄê¹ë¹åÄï Ð�ÌñÖzÜ^å]ïðä¹àQßÚÖ^ÞlÊaþÉP
�7ü�ÿO�g�&���I�"�³y{zD|)}1~�yc~)�J�X���X��}1~ ÙÄêQë ä¹àQ×¹ÔÝÛ«ÞÚç¹ÖxÞ�Êaþ ÙÄÞwç¹Û«Þ�ä¹à¹×¹Ô«ÛÝÜzèæÖxã]Ð

ÏNÐ�Ó`ÔÝÛ«Ü^Ö/Üéç¹å>å]ÞÚÖxÞ ÙÄê ÛÝê=ßqÖxÕ]Ö^Økú¾� xIÑ�K����h�mKM� � Ï�ÑR{ Ùæß ØÚÙÄê¹ë¹å]ï Ð ,>ç¹Ö�Üxå]ïðä¹àQßqÖxÞ
Ê P2ÊOüþ �g�&� � ÙÄêQëLÊ¥û�P2�7üb�g�&� � �"�³y{zD|)}1~�yc~)�J�X���X��}1~�Ð

³ Ð�Ó`ÔÝÛ«Ü^ÖÊÖxê¹Ü^Ø�ãNäNßqÞ�ßqç¹Ö ïðÖ^ÞÚÞÚÙÄÕ]Ö�� �´� S� � ×=ã(Ü^åÄï ä¹àNßqÛÝêQÕ � P�� �·Ê3Ð�,>ç¹Ö*ÞÚÖxê¹ë¹Þ
¼��aK�Êaû�½fßqå��9å]×iÐ

�¹Ðu�få]×dC�Ø�Þ�ß Üxå]ï äQàQßqÖxÞ@Ê P�Ê ü�ÿû � �&�����"�Öy{zD|)}1~�yc~)�J�X���X��}1~�Ð2ÌñÖ Þ�à¹×¹ÞÚÖD!Ià¹Ö^ê=ßqÔÒã
ä�Ö^Ø�ò�å]ØÚïðÞ�ßqçQÖ£ëQÛ«î>ÛÝÞ�ÛÝå]ê � Ç Ê ßqå Õ]Öaß���Ð

Ó5Õ]ÙÄÛÝêmVQÞÚå]ÔÒîNÛ«ê¹ÕÊßqçQÖ£ëQÛÝÞÚÜxØÚÖaßqÖ�ÔÝå]Õ]ÙÄØÚÛÒßqç¹ï ä¹ØÚåÄ×¹ÔÝÖxï �få]à¹ÔÝë ×¹Ø�Ö"ÙÄè ßÚç¹ÛÝÞ�ÜxØ�ã>äQßÚå]Þ�ã>Þ�ßÚÖ^ï Ð
�	� s áäâµé²è�Ú�Þ�
"è0Ú�µà�âµâ·è²ã ��o�m � �9y{h|o�y`o�~t~�rtsn�®vam7��oéy7r�vxs j��k��h|o�skuxj�laìæj�y�pPj�j�s � ~�r��Yj£oas|l��;v ì o�m7joa�7�{�k��j�l�y7v,ìÄj��|�$ìk~trt�a���GjLlnv[s|v�yTlnj�oa~æpTr�y{hñy{hkj���vam7j��Yvx���k~�r���o�y{jÚlw�km7va�Äj�m{y��[y7h|oéy;y{h|j�j��n��hæo�skuxj�llko�y7o9��oq�ño�~��üv®ìÄjû��oaskrt�k�k~�oéy{jÚlHì^�`o9y{hkrtm7l`�Äj�m��üvxs5ln�|m{rtsku9y{hkjLy7m7oas|�{�9r��7�ürtvasI�



ÑkÏ 5 ²®§76> "¨�&8:9ªk§<;n¨é¤

h ÂT¾kÿ�ö>½P¾nÅ{Ã]ÉQ¾nÅüÀ�½(á 
�ç¹ÖÅ¼üÙÄÞÚÞ�à¹ï ÖxëB½$ë¹Û�£ðÜxà¹Ô«ß¥ã åæòOÞ�å]Ô«î>ÛÝêQÕ3ßqç¹Ö/ë¹Û«ÞÚÜ^Ø�ÖxßÚÖ�Ô«å]Õ=ÙÄØ�Û«ßÚç¹ï
ä¹Ø�å]×¹ÔÝÖxï�Û«êµC�ê¹ÛÒßqÖ�C�ÖxÔÝë¹Þ�Ü^ÙÄê ÙÄÔÝÞ�åÊ×�Ö�ÙÄä¹ä¹Ô«ÛÝÖ^ë ßqåðÙÄàQßÚç¹Ö^ê=ßqÛ«Ü"ÙæßÚÖ�ÙÊÔÝå]ÕÄÛÝê Û«ê&ÙÊïÊà¹ÔÒßqÛÝàQÞÚÖ^Ø
Þ�ã>Þ�ßqÖ^ï �wÛ«ßÚç¹å]àQßfØÚÖ^ÙÄÔÝÔÒã*Þ�ßÚå]ØÚÛ«ê¹Õ�ßqç¹Ö`ä�ÙÄÞÚÞ7�9åÄØÚë¹ÞDV¹ÞÚÖxÖ`ßqçQÖ5ØÚÖxï ÙæØÚè*ÛÝê¤Ø Ü"â9à¹ØÚÔ«ÖxãÉ¼�Ñ��Äì�½aÐ
Ó5Þ�ÞÚà¹ïðÖ*ßqç�Ù|ß£Ù&äQØÚÛÝïðÛ«ßÚÛ«îÄÖOÖ^Ô«Ö^ïðÖ^ê=ß^� �Ö�B���(Û«ÞzÕ]Û«îÄÖ^ê�ÛÝê/ÙÄëQîæÙÄêQÜ^ÖÄÐ�² ÛÒßqç¹å]àNßzÔÝå]Þ�ÞzåÄò
Õ]Öxê¹Ö^ØÚÙÄÔÝÛÒß¥ã�V��9Ö5ÙÄÞÚÞ�à¹ïðÖñßÚç�ÙæßHßqç¹Ö`ä�ÙÄÞ�Þ{�få]ØÚë���ÛÝÞ[ÙÄê Û«ê=ßqÖ^ÕÄÖ^ØHÛÝê xIÑ�K����h�mKM� � Ï/ÑR{IÐj
�çQÖ^ê
ßqçQÖ$Þ�ã>Þ�ßÚÖ^ïÜxå]ïðä¹àQßqÖxÞ�� P � � �e�&���r�"�Óy{zD|)}1~�yc~)�J�X���X��}1~ ÙÄê¹ë Þ�ßÚå]ØÚÖxÞ�� ÛÝê¹Þ�ßqÖ^ÙÄë
åÄò��(Ð¬ÊñÖxÜ^ånî]ÖxØÚÛÝêQÕ�ßqçQÖ ä¹ÙÄÞÚÞ7�9å]Ø�ë ò�Ø�å]ï�� ÛÝÞ[Ñ�à¹Þ�ß Þ�å]Ô«î>Û«ê¹Õ(ßqç¹Ö&ë¹Û«ÞÚÜ^Ø�ÖxßÚÖ Ô«å]Õ=ÙÄØ�Û«ßÚç¹ï
ä¹Ø�å]×¹ÔÝÖxï Ð§Z`å�� Öaî]ÖxØ�ã&ßqÛ«ï Ö�Ù à¹ÞÚÖxØ`Ô«å]Õ]ÞwÛÝê³�wÛÒßqç ä�ÙÄÞÚÞ7�9åÄØÚë��c v��xIÑ�K�������KM� � ÏCÑ�{OßqçQÖ
Þ�ã>Þ�ßqÖ^ï Üxå]ï äQàQßqÖxÞ�� ��� ���&���I�"��y{zD|)}1~�yc~)�X�X���J��}1~ ÙÄê¹ë Ü^å]ïðä�ÙÄØ�Ö^Þ�ßqçQÖGØ�Ö^ÞÚàQÔ«ßu�wÛ«ßÚç�� Ð

�ç¹ÖxØÚÖ£ÛÝÞ�ê¹å ê¹ÖxÖ^ë ßÚå Þ�ßqåÄØÚÖzßqç¹Ö�ä�ÙæÞÚÞ{�få]Ø�ë Û«ßÚÞÚÖxÔ«òYÐ

Ó5Ô«ÔñßÚç¹Ö ë¹ÖxÞÚÜ^Ø�ÛÝ×�Ö^ë ÜxØ�ã>äQßqåÄÕ]ØqÙÄäQç¹ÛÝÜ ÙÄä¹ä¹Ô«ÛÝÜ"Ù|ßqÛÝåÄê¹ÞðÙÄØÚÖ(Ùæë¹ë¹Û«ßÚÛÝå]ê¹ÙÄÔ�Ü^å]ïðä¹àQßqÙæßqÛ«å]êýÛÒò
�fÖ ÞÚç�ÙæØÚÖ Ù�à¹ÞÚÖxØ"×}Þ$ä�å]ÛÝê=ß åÄò î>ÛÝÖc��ÐÐ
�çIà¹ÞDV`ÛÒßðÛÝÞ Ù�Ü^Ø�à¹Ü^ÛÝÙÄÔwßéÙÄÞ�è ßÚå Þ�äPÖxÖ^ë à¹äýßÚç¹Ö^Þ�Ö
ÙÄä¹äQÔÝÛÝÜ^ÙæßqÛ«å]ê¹ÞxÐ±
�ç¹Û«Þ5Ü"Ùæê ×�ÖOë¹å]êQÖG×=ã ÞÚä�Ö^Öxë¹ÛÝê¹Õ à¹ä ÖaóNä�å]ê¹ÖxêIßÚÛ ÙæßÚÛÝå]ê ÛÝê ßqç¹ÖTC�ê¹ÛÒßqÖTC�Ö^Ô«ë
�&� � Ð

õ;öNÃ=Â�¿|Å�¾�# À��f¾kÿ�ö Á�ÅJ�^Ã]¿|ö=¾nö&ø�ÀÍÌÍÉ¹¿|Å�¾kÿ�%dá 
�ç¹Ö Û«êIßÚÖ^ê=ßqÛ«å]ê$åÄòTßÚç¹ÛÝÞ2�9åÄØÚè Û«ÞfßÚåÊë¹ÛÝÞ�Ü^à¹Þ�Þ
ÞÚåÄï Ö ÙÄÞÚä�Ö^ÜaßqÞ åÄò ßÚç¹å]Þ�Ö(ÙÄØÚÛÒßqç¹ïðÖxßÚÛÝÜ³�wç¹Û«Üéç ÛÝÞ àQÞÚÖ^ë Û«êþÜ^Ø�ã>äQßqå]ÕÄØqÙÄä¹çQÛÝÜ Ùæä¹ä¹ÔÝÛ«Ü"ÙæßÚÛÝå]êQÞ^Ð

�ç¹ÖxØÚÖxò�åÄØÚÖ�VB�fÖGë¹å ê¹åÄßñë¹Û«ÞÚÜ^àQÞÚÞ5Þ�Ö^Üxà¹ØÚÛÒß¥ã&ÛÝê&ßqç¹Ö�ò�å]ÔÝÔ«å��wÛÝê¹ÕÊÜéç¹ÙÄäQßqÖxØÚÞ`×¹àQß¥�9ÖGÙÄØÚÖ£ÛÝê=ßÚÖ^Ø7�
Ö^Þ�ßqÖxë$ÛÝê ÙÄÔÝÕÄå]ØÚÛÒßqç¹ïðÞ^Ð�Ó5Ô«Ô�ÖaóQÙÄïðä¹ÔÝÖxÞ[ÙÄê¹ë ßÚÖ^Þ�ß9Þ�Ö^ØÚÛ«Ö^Þ9ÙÄØÚÖwÜéç¹å]Þ�Ö^ê¤�wÛÒßqç ßqç¹ÖñÛÝê=ßÚÖ^ê=ßqÛ«å]êðßÚå
ÛÝÔ«ÔÝà¹Þ�ßqØÚÙæßqÖ�ÙæØÚÛ«ßÚç¹ïðÖxßqÛ«Ü9ä¹Ø�å]ä�Ö^Ø�ßÚÛÝÖxÞ^ÐjZñÖxî]ÖxØ�ßÚç¹Ö^Ô«Ö^ÞÚÞDV��fÖ`Þ�ç¹å]Ø�ßqÔ«ãOÜ^ÛÒßqÖwÞÚå]ïðÖ�òüÙÄÜaßqÞûßqå£Õ]Û«îÄÖwÙ
ò�Ö^ÖxÔÝÛ«ê¹Õ¦�wç�Ùæß®��y��c�A�c���X�$ï Ù"ã$ïðÖ"ÙÄê³�wÛ«ßÚç Ø�Ö^Þ�äPÖxÜxßwßqå ßqç¹Ö�ë¹Û«ÞÚÜxØÚÖxßÚÖ�ÔÝå]Õ=ÙæØÚÛ«ßÚç¹ï�ä¹ØÚåÄ×¹ÔÝÖxï Ð
,>ßéÙæØ�ßqÛ«ê¹ÕË�wÛ«ßÚç�ßÚç¹ÖHä�ÙÄä�Ö^Ø�åÄò 4 ë¹Ô«ãA�^èæå¦¼YÑ�]á � ½cVnßqç¹ÖxØÚÖfÙÄØÚÖûÞ�ÖxîÄÖ^ØqÙæÔNÞ�à¹Ø�îÄÖxã>Þ�å]ê�ßqçQÖ[ëQÛÝÞ7�

Ü^Ø�ÖxßÚÖñÔ«å]Õ=ÙÄØ�Û«ßÚç¹ï ä¹ØÚåÄ×¹ÔÝÖxïgV]ÖæÐ�ÕQÐ_Ø Ünâ9àQØÚÔÝÖaã�¼�Ñ	�]ì�½�VÄîæÙÄê 4 åÄØÚÞÚçQåÄß[¼�Ñ��=Ï�½cV]ÙÄê¹ë 4 ë¹Ô«ãA�xèÄå
¼�Ñ	����V ÏÄì]ì]ì�½�Ð¿
�ç¹Ö�ë¹ÛÝÞ�Ü^ØÚÖaßqÖ�ÔÝå]Õ]ÙÄØÚÛÒßqç¹ï ä¹ØÚåÄ×¹ÔÝÖxï ò�å]Øµ�&Ò�� Ü"ÙÄêC×�Ö�Þ�å]Ô«îÄÖ^ëCÛÝêCÞÚà¹×A�
ÖaóNä�å]ê¹ÖxêIßÚÛ ÙÄÔißÚÛÝïðÖ��wÛ«ßÚç

ÖaóNä���¼J° ��� ¼YÑ�½�½<Î 8 �"! ÔÝå]Õ Ò �"! Î$#
�wç¹ÖxØÚÖ °a�&%:F=½ ÛÝÞ�Ù&äPåÄÞÚÛ«ßÚÛ«îÄÖ*Ü^å]ê¹Þ�ßéÙÄê=ß^Ð�
�çQÖðÜxå]ØÚØ�Ö^Þ�äPå]êQë¹ÛÝê¹Õ ÙÄÔ«Õ]å]ØÚÛÒßqç¹ï�ò�å]Ô«ÔÝå��wÞ ßqçQÖ
ÙÄä¹äQØÚå=ÙÄÜéç åÄò�ßqçQÖ ÞÚå1�¥Ü"ÙæÔÝÔÝÖxëÅ��~&�Ay{z]�������c�A�¨���¤�¤yc���)}"� ! ÐgÊñÖxäPåÄØ�ßqÞ£å]ê3Û«ï äQÔÝÖ^ïðÖ^ê=ßqÙæßqÛ«å]ê¹Þ
ä¹Ø�å]ä�ÙÄÕ=Ù|ßqÖ ßÚç�Ùæß Ü^Ø�ã>äQßÚå]Õ]ØÚÙÄä¹ç=ãþ×�ÙæÞÚÖ^ë åÄêþßqç¹Ö ëQÛÝÞÚÜxØÚÖaßqÖ Ô«å]Õ=ÙÄØ�Û«ßqçQïä¹ØÚåÄ×¹ÔÝÖxï Û«Þ ê¹å��
ÛÝêQÞÚÖ^Üxà¹ØÚÖwò�å]Ø��&Ò����wÛ«ßÚç Î�P ÑkÏ�� ¼üÞ�Ö^Ö[�9Ô ÙÄèæÖ:¶�·�¸-º�»�¼�Ñ�]á-�_½cV>â9å]äQäPÖxØÚÞÚïðÛ«ßÚç¤Ç .zÙnîÄÖ^ê¹ä�å]Ø�ß
¼�Ñ	]á � ½{½cV¹Ùæê¹ë³�wÛ«ßqç�Î���xæÏ]Ï���K ³ Ñ ³ KM�=ìQÑR{�¼üÞ�Ö^Ö¹E�åÄØÚë¹å]ê�ÇâØ Ünâ9àQØÚÔÝÖaãI¼�Ñ	�=Ï�½{½aÐ2Ezå]ØÚë¹åÄê
ÇÐØ Ünâ9àQØÚÔÝÖaã¤¼�Ñ��]Ï�½�ÙæÔÝÞÚå`ØÚÖxäPå]Ø�ß�åÄêÊÖaóNä�Ö^ØÚÛ«ï Öxê=ßqÞ�ßÚç�Ùæß�ÞÚç¹å�� ßqç�Ù|ß�ë¹Û«ÞÚÜxØÚÖxßÚÖ�ÔÝåÄÕ=ÙÄØÚÛÒßqç¹ïðÞ
ÛÝêµ� Ò('*),+ ÙÄê¹ë³� Ò('.- � ÙÄØ�Ö�ò�Ö^ÙÄÞÚÛ«×¹ÔÝÖ0/"Ð

Ó5êCÙÄÔ«Õ]å]ØÚÛÒßqç¹ïðÛÝÜ&Ùæä¹ä¹ØÚå]ÙÄÜéç åÄò � å]ç¹Ô«ÛÝÕÓÇ ÌñÖ^ÔÝÔ«ï Ùæê�¼�Ñ	��Äá�½ Ø�Ö^Þ�ßqØÚÛ«ÜxßÚÞ ßqç¹Ö(Ø�Ö^Üxå]ï �
ïðÖ^ê¹ë¹Öxë�C¹ê¹Û«ßÚÖ¾C�Ö^Ô«ë¹Þ��&���ÊßqåzßÚç¹å]ÞÚÖË�wç¹åÄÞÚÖñå]ØÚë¹ÖxØeN¹� S��� PR� � Ï Ññç�ÙÄÞ[ÙæßHÔ«Ö"ÙÄÞ�ßûå]ê¹ÖwÔÝÙÄØÚÕ]Ö
ä¹Ø�ÛÝïðÖ�òüÙæÜxßqåÄØ^ÐË² ÖGÞÚà¹ïðï ÙÄØÚÛ��^Ö�å]à¹Ø`ÞÚç¹å]Ø�ß5Þ�à¹Ø�îÄÖxã å]ê ßÚç¹ÖOÜxØ�ã>äQßqåÄÕ]ØqÙÄäQç¹ÛÝÜG×�ÙÄÜéèIÕ]ØÚåÄà¹ê¹ë
à¹Þ�ÛÝê¹Õ 4 ë¹Ô«ãA�^èæå�×}Þ¹�få]ØÚë¹ÞD¯21{
�ç¹Ö ÔÝÖxÞÚÞÚåÄê�ßqå ×�Ö ë¹ØÚÙ	�wê�ò�ØÚåÄï
ßqç¹ÖxÞÚÖ$ÙæÔÝÕ]å]Ø�Û«ßÚç¹ï Þ5ÛÝÞzßqç�Ù|ß3	4 vxm¹oas[rts^y{m7v"lk�|�¥y7r�vxsHvas[y{hkj;r�sælnjY�f��o�~��Y�k~t�|�N��jYy{h|v"l9�{j�j�jx� uæ�é�zj�skj	5�jÚ�7698;:=<?> ñ�ò�ó óA@ºö ð9Bnj��¥y7r�vxs õ � õ �C Ùü�Oj4ìÄj�~tr�j	Dajûy7h|oéyFE0G ò �{hkvx�k~tl5skvépOìÄjH�Ävx�7�ürîìk~tjûy{vñ��va���k~tjYy7j ð]o�~îìæj�r}y�pTr�y{h�y{hkj[��vas|�{�k���ny7r�vxszv����oa�7�ürHDaj9o���va�|sxy���v��P��va���k�ny7r�sku5y7r���ja�f��r��{��m{j�y{j�~tvauxoam{r�y{h|����rts�IFJ ñ G0K L 3 ö �üy{rt~t~¹�{j�j�� y{vHìÄj9vx�nyLv��m7j�oa��h>� ïµð�M�vxm7lkvas �����ONP�km{~tj�� ñÃò�óºó G ö ð"�I� @ G0Gn�
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Addition chains: c=2/3

binary Brauer BGMW
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2-addition chains with free doublings: weight (0,1)

binary Brauer BGMW
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í ePtC8�e=¤ e �J��8;t§�J:½�7698²�=8D¤�69:C�?¤\h>s e 8 ���Ae � e 8;sih>�=8Dtg� � j � :«v f9e�w h>�76C8D:�w w 8 e 6lh e t¡n ápoAo<q_r uQ@8M¤Dh<:Uh �9� sªÍ¥�769�
eG¦§8��76 � tK� � ¦ f sª�7� � sJÍ��"Q �L��� sJÍ�: � ¦«�ih>sje Ç h<:9t�Ê � j<8 e �7698é×l8;s?t à °QR�J�=6Lt98;ú�n Ç � Ê r Õ�å h�e Ðk� sJs � Q4eD¢Sñ´8Æ× e e��²¤�6 ��� e=8�h<:L8*
��=8D:Ee�� � :�×98Ds?t à °RQTS   à °   z ¡ÅÞ9n>Ø rQR�J�=6ÌØÉ� e=e 8Dt f ¤D�?�Cs?8 ��Ð t98Dú e 8D8¾t98Dú~Ø   Ü e f ¤�6É�769h>� å Ì Ó ê � � Ó ¢ ñ�8 e 8;Q e �J�=8�76C8 Ð h<¤�� �Ae e Ç h<:CtËÊ©h�e ��� sªÍ�: � ¦§�?h<sje ��Ð �7698 Ðk�Ae ¦ Ç   â ã �8�j� ç�U�ó � z Ó U � h>:9tËÊ  âÉã �8�j� ç�U õ � z Ó U � QR�ª�76 Ü &   � Ó ê � h>:9t å &   � çÓ U � ¢tö�8 e 8It98;ú ó ��h<:9t�t98Dú õ ��h e 8IsJ8�e�e�769h<: Ü & Ðk�Ae h<s?sSï Ì ãHÕÉå & u�h>:9t ó �Ph<:9t õ ��¦Lh\ÍU��8 e 8;ú_h e tC8Dt�h�e�8Ds?8;¦§8;:_�le��J: à °RQ�¢FG698g¤ � 8�Õ«¤D�?8;:_�le ��Ð �7698 �9e=� t f ¤�� ��� sJÍ�: � ¦«�ih>s ��Ð Ç h<:CtZÊ � j<8 e�à °VQÉ6lh\jA8½t98Dú e 8D8gsJ8�e�e�769h<: Ü ¢gæ@ÍO¤ � :Ee�� e�f ¤;�=� � :�u��=698I¤ � 8(Õ«¤;�?8D:_��e ��Ð �=698 �9e�� t f ¤;� ��� sJÍ�: � ¦«�ih>s Ç � Ê¾�J: à °¤\h>:��8 f :9�?� f 8;sJÍ�t98;�=8 e ¦§�J:98Dt Ðke�� ¦ �7698 �9e=� t f ¤�� ��� sJÍ�: � ¦«�ih>sP�?: à °RQ  {z ¡�¢ í �C� sJÍ��?:Cú¤Ds?h�e�e��?¤Dh<s�¦ f sJ�=� � sJ�?¤\h3�7� � :Ih<:9tKt9�ªj��je=� � :�QR�J�76 e 8D¦§h<�J:9t98 e � �g� 8 e¤Ðk�Ae ¦ð�=698Bh e �J�76C¦§8��7�?¤R�J:à ° Q úA�ªjA8�eG�=698 Ðk� s?s � QR�J:9úg8Ke��7�J¦Lh3�78<¢
�4���K���4�@��Wµn»j � :¡v f9e�w h>�76C8D: w w 8 e 6lh e t ápoAo<q_r ¢äë�í%� ü �%Ü ù��K�%ÿ«ø»Û3Ü?ýS���Eþ9Ù��_ö*ÙDÙ�ÜkÙ�ý�ýÚ	�lÛF� å È�É$Ê é ø�� à °   z ¡®��ÛF�´÷CÙ4ÿ �<Ü.Ú�ø ü ÜJø�ÙDþ íPø.Ú@�OÛ�Ú�ÿî�%ýDÚ

Í�n å r Ì Ô n � ês � ú Ñ � �på s � ú Ñ å r
� ü Ù�ö7ÛCÚ�ø!���9ýGø�� à ° ü ö+�J�pøkþ2ø����¡Ú@�³ÛCÚ¶� Õ©å Ý
��z�X}zK~M��î´���}�%���S¹K� ¼ �?:A�l�{���S�Y:A�l�S�%�2�S�3���D�����\�C�%�Q_��³z ñ´8G: � Q�¤ � :Ee��?t98 e �76C8 �9e=� �yÖs?8;¦ ��Ð ¤ � ¦ �9f �7�?:Cú¡�76C8L¤\h>: � :9�J¤\h<s e 8 �9e 8Ke=8;:2�7h>�7�ªjA8îÌ   Ç e 8D¦A ��Ð h<:´8Ds?8;¦§8;:_�[Z  n Ç ¦ � txA r �?:µ�=698©×98Ds?t à °   z ¡ÅÞ9n�A r ¢ßæ@Í�t98`×l:9�J�=� � :��76C8¬¤\h<: � :9�?¤Dh<s e 8 �9e 8Ke=8D:_�7h>�7�ªjA8ÄÌe7h3�7�je¤×l8�eRt98;ú�Ì Õ t98DúNA   å ¢
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��z�X}z@�lzO\¥��ðx�k�\�3�C��� î´�}ºS�x���x�>z ñ´8´e���h e �BQR�J�=6¬�7698I¤Dh�e=8IQR698 e 8I�7698I¦ � t f s f egA  z ç � â ã �8�j� ç A.� z � È à °   z ¡��
eGh<:Kh e �9�J� e h e Í«¦ � :C�?¤4� e=e 8Dt f ¤;�?�9sJ8 ��� sªÍ�: � ¦§�?h<s(¢ 	 �Ae ú<�JjA8;:��� e=�ª�7�Jj<8K�?:_�78;úA8 e e å h<:9t��p¨©QR�J�=6��h �Ce �?¦«8 ��� QV8 e ¨@e f ¤�6©h>:�� e=e 8Dt f ¤;�?�9sJ8 ��� sJÍ�: � Ö¦«�ih<s�¤\h<:§��8R¤ � :Ee�� e=f ¤��78Dt§QR�J�76C�?:«h<:«8�
 � 8;¤;�=8Dt¥: f ¦g��8 e���Ð Ô n å ê s � ú ê å s � úAs � ú åg� s � úP� r�A� 8 e h>�7� � :EeB�?: à °<u�e�8D8«æV8;:ÍÖ � e n á\oAÞ"á%r u}FG698 �Ae 8D¦ d ¢½FG698�¦Lh<�J:¬��h�e�×¬�je�� � ¤ � ¦ �9f �=8�76C8¥¤\h<: � :9�?¤Dh<s e 8 �9e 8�e�8D:_��h>�=�Jj<8 Ì   Ç e 8;¦èA ��Ð h>:8Ds?8;¦§8;:_�[Z   n Ç ¦ � txA rxÈ à ° á ¢FG698�lh�e=�?¤¬h<s?ú �<e �J�=69¦ Ðk�Ae �769�
e¥�je�º�±QÉ.±j²`±�µ6¿^]u±Å¹»Ï�Î�¯`¶O½�±Å¿¢ºy¯�Î�¿4�ª�¥¤ � ¦ �Cf �78Ke¥�7698O�"Q �f :9�J� f 8DsªÍ�t98;�=8 e ¦«�?:C8Dt ��� sªÍ�: � ¦§�?h<sje%Ø Ê Ì È à °   z ¡ Ðk�Ae A Ê ÇdÈ à °   z ¡@QR�ª�76bA`_  ïVe f ¤�6�769h>� Ç   Ø � A � Ì¬h<:CtãÌ¬�
eB8D�ª�7698 e ï �Ae tC8Dú�Ì Õ t98DúNA   å ¢ í s?ú �<e �J�=69¦ ô ¢ á\o �
eWhe=sJ�?úA6_�=sJÍ§¦ � t9�
×98Dt¥jA8 e e�� � :�¢
�4���K���4�@�³�³��a�ø��pø?ý�ø@���àíPø.Ú@��ö�Ù7ÿ¥Û>ø���þ9Ù7öì���¯Û ü �%Ü ù��K�pÿ§øiÛ>Ü Ç ���4þ9Ù��Aö�ÙDÙ Ü Ò å ÷�ù�Ûÿî���9ø@� ü �pÜ ù��K�%ÿ«ø»Û>ÜyA ���}þCÙ��_ö*ÙDÙ å ��ÛC�U÷9Ù²þ�����ÙÁíPø.Ú@�«ÛCÚòÿî�%ý\Ú È å n Ü ± å �2ápr4ÈÔ n Ü å r� ü Ù�ö7ÛCÚ�ø!���9ýGø�� à °AÝFG698 �9e=� t f ¤�� ��Ð �"Q � ¤\h<: � :9�?¤Dh<s e 8 �9e 8Ke=8D:_�7h>�7�ªjA8�eL�?: à °  {z ¡ªÞ9n�A r 69h�e§tC8Dú e 8D8¬h3�L¦ � e��È n å ±äá%r ¢ v f sª�7� � sJÍ��?:CúO�"Q � 8DsJ8D¦«8D:_�le��?: à °   z ¡ÅÞCn�A r h<:9t�t98��78 e ¦§�J:9ú�7698�¤Dh<: � :9�J¤\h<se 8 �9e 8Ke=8;:2�7h>�7�ªjA8 ��Ð �=69�je �Ce=� t f ¤;�¥¤\h<:©�=6 f eK��8¬t � :98OQR�ª�76 Í�n å rN�ÒÔ n å ê r�È Ô n å ê r�A� 8 e h>�7� � :EeG�?: à °<¢@æ f �RQV8W¤\h>:¡�J¦ �9e�� jA8 � :��7698W: f ¦g��8 eR��Ðx�A� 8 e h>�7� � :EeD¢
b �!_}���\�k���dc§�k� ¼ �%��î´�l���xº{�2� �x�\���{¹ 9 ��c��p��� �»�p�2�%�C�%�k����z ñ´8QVh<:_�¾� �®�9e=� ×C�
Ðke=� ¦ Ð h�e�� ��� sJÍ�: � ¦«�ih>s�¦ f sJ�=� � sJ�?¤\h3�7� � :�QR6C8D:�¤ � ¦ �9f �=�?:9ú¡�7698K¤Dh<: � :9�J¤\h<s e 8 �9e 8Ke=8D:_�7h6Ö�7�ªjA8>¢PFG69�je�¤\h<:L��8�t � :98 f e=�J:9úM�=6984�Jt98\h ��Ð Îl¯�É�¯�Îl²�½�Á ²�¢�FG698 Ðk� s?s � QR�J:9úB�je@h<s � :9úEj � :Kv fCew h>�7698;:fw w 8 e 6lh e t�n ápo<oAo_r ul·�8D¤��7� � : o ¢ á ¿Qe�8D8Eh<s
e � ·�8D¤��7� � : Þ ¢ d �?: í 6 � Ù%Ú�Û>Ü.Ýòn ápoTò ð r ¢ñ´8Wt98`×l:98W�7698�Îl¯�É�¯�Îl²�½�Á e 8�j�Ó�n ÇCr µ)@ï½g·Qµ6Áç¼�¿Ãµ6¶´±/½�Á Ç   â ã �8�j�WÓ Ç � z � È à °   z ¡{�_Í

e 8;jªÓ4n ÇCr   z Ó Ç e ázgf   �ã �8�j�WÓ Ç Ó Æ � z � Ê
�769h>�P�je;uAQV8 e 8;j<8 e ���=698 �Ae tC8 eP��Ð �76C8G¤ � 8(Õ«¤D�J8D:_�le ��Ð Ç ¢�FG6C8D:��7698G8;� f h>�7� � : Ç   Ø � A � ÌQR�J�=6�t98DúNA   å h<:9tUt98Dú Ç   Ü Ò å ¤\h<:���8WQ e �J���78D:¡h�e

e 8�j�Ó4n ÇCr   z Ó � Ç e ázgf   z Ó � n/Ø1A � Ì r e ázhf  z Ó Æ ç � Ø e ázif ��z ç � A e ázif � z Ó Æ ç Ù é ��z ç Ælé � Ì e ázgf  e 8;jªÓ Æ ç n/Ø r � e 8�j ç n�A r�� z Ó Æ ç Ù é � e 8;j ç Ælé n!Ì r
ñ�8Eú<8;� e �Jt98 ��Ð �7698 e 8�jA8 e e7h>s ��Ð Ì§�2Í�¤ � ¦ �9f �7�J:9úg�76C�jeG8D� f h3�7� � :¡¦ � t f s � z Ó Æ ç Ù é ul��¢£8>¢

e 8;jÓ4n ÇCrkj e 8�jªÓ Æ ç n/Ø r � e 8;j ç n�A r ¦ � t z Ó Æ ç Ù é ]n ô ¢ á È r



Z ù\[�ùE]0["��^8÷7[0^_��ú*]�` þ ��aÍù\�¤ù.ûÚûçúBû"ú7bAa þ%c ú c [�öÚù\[�ö þ%c q d
·��J:9¤D8$A§6lh�e¶tC8Dú e 8D8 å u<�7698²h<�Ee � s f �=8V¤ � 8(Õ«¤;�?8D:_� ��Ð³e 8;j ç n�A r �
ex: � �¶v;8 e=� ¢¶FG6 f eDu e 8;j ç n�A r�jeG�J:_jA8 e �7�J�9s?8B¦ � t f s � z Ó Æ ç Ù é�¢�FG698;:e 8�j�Ó Æ ç n>Ø rkj e 8;jÓBn ÇCr � e 8�j ç n�A r Ælé ¦ � t z Ó Æ ç Ù é ]n ô ¢ á d rh<:9t�QV8K6lh\j<8ÝØ   e 8�j�Ó Æ ç n e 8�j�Ó Æ ç n/Ø r�r h<:Ct Ì   Ç¥± Ø � Ax¢Oñ�8LúA8��g�76C8 Ðk� s?s � QR�?:9úh<sJú �Ae �ª�769¦ðQR698 e 8WQV8�e fC�9��� e=8W�7698W�?:_j<8 e e�8 e 8;j ç n�A r Ælé ¦ � t z Ó Æ ç Ù é h�e¯h<:¡�J: �9f �D¢÷ìøWù ����úP��û;èü�4�	�ml;� 	 h�e��Rt9�Jj��je�� � :¥QR�ª�76 e 8;¦Lh<�J:9t98 e ¢5": �9f �S® }x� sªÍ�: � ¦§�?h<sjeÝA È à °  {z ¡ ��Ð t98Dú e 8D8 å h<:Ct Ç È à °  {z ¡ ��Ð t98Dú e 8D8 Ü Ò å ue 8�e � 8;¤;�=�JjA8;sJÍ<u³h<:9t��7698W�?:_j<8 e e�8 ��Ð �=698 e 8;j<8 e e7h<s ��Ð A�¦ � t f s � z Ó Æ ç Ù é�¢� f � �Cf �S®Ás�:C�?� f 8DsªÍ�t98;�=8 e ¦§�J:98DtOØ Ê Ì È à °  {z ¡¢e f ¤�6L�769h>� Ç   Ø � A � ÌMQR�J�=6§tC8Dú�Ì Õ©å ¢
á ¢ ¬V� ¦ �9f �78�n^
 e 8;j�Ó4n Ç9r � e 8;j ç n�A r Ælé e 8D¦ z Ó Æ ç Ù é�¢È ¢¯·�8;�ÆØ   e 8;j ç Æ Ó�nYn r ¢d ¢ ¬V� ¦ �9f �78ÿÌ*
 Ç½± Ø � Ax¢
ð ¢�� ��������� Ø¬h<:Ct Ì³¢
��ç¤è\èM� �4�	�`�4��õ�Ü����%ö�ø.Ú@�9ÿpo2ÝFqsr ü Ù�ö��#�%ö=ÿ«ý¯þ2ø#�pø?ý=ø!��� íPø.Ú	�Lö�Ù�ÿLÛ>ø���þ9Ù�ö����{Û ü �%Ü ù��K�pÿ§øiÛ>Ü
Ç ����þ9Ù>�_ö�Ù;Ù Ü Ò å ÷�ù�Û ü �%Ü ù��K�%ÿ«ø»Û3Ü¢AZ����þ9Ù>�_ö�Ù;Ù å íPø.Ú@��ÛCÚSÿ �%ýDÚ�Í�n Ü r¢� Í�n å rQ� å� ü Ù�ö7ÛCÚ�ø!���9ýGø�� à °Eø�� e 8;j ç n�A r Ælé ¦ � t z Ó Æ ç Ù é øJýU�_ø��pÙ��}Ý���������K� ¬V�<e=e 8;¤;�=:98�e�e ��Ð í s?ú �Ae �J�=69¦ ô ¢ á ð©Ðk� s?s � Q4eW�_Í�n ô ¢ á È r h<:9t©n ô ¢ á d r ¢ 	 �Ae �76C88�e��7�J¦Lh>�=8 � :¾�=698«¤ � e��leMQ@8 � �Ee=8 e jA8«�76lh3�½t98;ú e 8;j ç n�A r Ælé�¦ � t z Ó Æ ç Ù éW6lh�eMt98;ú e 8;8Lh3�¦ � e�� Ü ± å ¢´FG698K¦ f sJ�=� � sJ�?¤\h3�7� � :¾�J:de��=8 � á �je½�=698 e 8 Ðk�Ae 8¡h¬¦ f sJ�=� � sJ�?¤\h3�7� � : ��Ð �"Q ���� sJÍ�: � ¦«�ih>sje ��Ð tC8Dú e 8D8Rs?8Ke�e¶�769h<: Ü QR�J�=6�¤ � e��leÁÍ�n Ü r ¢�5":Oe��78 � d uA�7698Rh<sJú �Ae �J�76C¦ � :9sJÍ6lh�e¯� � ¤ � ¦ �9f �78E�7698Ms � Q@8 e tC8Dú e 8D8 � h e � ��Ð ÇI± Ø � Axu1e��?:9¤;8½t98;úhÌ Õßå ¢4FG69�
e4¤Dh<:¬��8t � :C8WQR�ª�76 Í�n å r�� å �A� 8 e h>�7� � :EeG�?: à °<¢ ìñ®�J�=6�7698�|�
��=8D:9tC8Dt�| f ¤;s?�?tC8\h<: í sJú �Ae �J�76C¦ ô ¢ È o QV8U¤\h>:µ¤ � ¦ �Cf �78 e 8�j ç n�A r Ælé¶¦ � tz Ó Æ ç Ù é f e=�?:Cú Ô n Ü å r �A� 8 e h>�=� � :"eD¢ í Ð h�e��=8 e h<s?ú �Ae �ª�769¦ �je �Ce 8�e�8D:_�78;t¬�?:Kj � :Ov f9e�w h6Ö�76C8D:9w w 8 e 6lh e tKn á\oAoAo_r u3FG6C8 �Ae 8D¦ o ¢ ð ¢xFG6C8;Í f e=8Ctï¯u]u¹<µ6¿O±Å¹�¯�Î�½�¹/±�µ6¿�QR6C�?¤�6½¤ � ¦ �9f �78Ke�76C8²�?:_jA8 e e�8 ��Ð h ��� sJÍ�: � ¦§�?h<s_¦ � t f s � z Ó Æ ç Ù é �J:gh>��¦ � e�� d Í�n Ü ± å �Zá%r.� Ü ± å �ZáîÈÔ n-Í�n Ü ± å �{ápr=r �A� 8 e h>�7� � :EeG�?: à °A¢
Ø �k����º �9�3�k� ¼ î´�_�%�Y:9z 5.� e 8D¦§h<�?:"e¯� � ¤ � :9¤Ds f t98W�7698M¤ � e��le Ðk�Ae ¦ f sª�7� � s?�J¤\h>�=� � :�u��(¢Ç8<¢ cBÏ uh<:9t Ðk�Ae ¤ � ¦ �9f �=�?:9ú��7698 	 e=� ��8D:9� f eMh f � � ¦ �Ae�� 69�
e=¦Uu}�(¢Ç8<¢ c � ux�?: à °   z ¡ÅÞ9n�A r � Ð Q@8 f e�8�76C8E�Jt98\h ��Ðxe 8�jA8 e e7h>sjeR� � ¤\h<sJ¤ f s?h>�78��7698W¤\h>: � :9�J¤\h<s e 8 �9e 8�e=8;:_��h>�=�JjA8KeD¢0 �x�ò� ø`ø �S�21 �4�@�����v�Ù%Ú à ° á ÷CÙÿ�_ø��pÙ��µ÷�ù´Û ü �pÜ ù��K�%ÿ«ø»Û>Ü@÷AÛ3ý=ø?ýBö*Ù ü ö*Ù�ý*Ù���Ú.ÛCÚ�ø@��� íPø.Ú@�ÿî���9ø@�UøJö=ö*ÙDþ��`�7ø"÷>ÜkÙUÿ ��þ��<Ü#�<ý©A   z ç � âÉã �8�j� ç A�� z � È à °  {z ¡(Ýü�;�<ö\Ú@��Ù�ö�ÿ �pö�Ù=�BÜ�Ù%Úe 8�j ç n�A r Ælé ¦ � t z ç Ælé ÷CÙh�_ø��pÙ��}ÝÁë¨��Ù��Ú�í%�½Ù7Ü�Ù�ÿKÙ���Ú�ý*�*ÛF�÷CÙ@ÿî�<Ü(Ú�ø ü Ü?ø�Ù;þìíPø.Ú@�¥ÛCÚ}ÿî�%ý\Úd Í�n å rÃ� å � ü Ù�ö7ÛCÚ�ø!���9ý²ø�� à °_Ý¶õ/�¬Ù7Ü�Ù�ÿKÙ���Ú��*ÛF��÷9Ù¯ö7Û>ø?ý*ÙDþOÚ7�§Ú@��Ù¯�F�=Ú	� ü �Fí�Ù7öÿíPø.Ú	�UÛ�Úÿî�%ý\ÚGn d Í�n å r|� å r � À ê n�� r � ü Ù7ö�ÛCÚ�ø@���9ýVø�� à °F� í%��Ù�ö*ÙRÀ ê n�� r Ì È Û»s � ú ê ��ßWø?ý�Ú	��ÙRÿ«ø��Cø?ÿLÛ>ÜÜ�Ù����³Ú@� ���¶ÛF�xw@�pö=ø��Aø��³Û>ÜzyRÛ_þ9þ2ø.Ú�ø@���f�-�lÛ>ø�� �#�%öG��Ý
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���������K� FG6C8²¤ � e��le Ðk�Ae �7698V¦ f sJ�=� � sJ�?¤Dh>�7� � : ��Ð �"Q � 8Ds?8;¦§8;:_�le ��Ð9à °  {z ¡ªÞ9n�A r �je�h4t9� e 8D¤��¤ � :Ee=8;� f 8D:9¤;8 ��Ð � 8D¦«¦§h ô ¢ á ô ¿³�=698 �9e=� t f ¤�� ��Ð �"Q �Le 8 �Ce 8�e�8D:_��h3�7�Jj<8�e�69h�e�tC8Dú e 8D8 Ü ÌÈ n å ±èápr ¢ í ��Ö(�76 ��� Q@8 e ¤\h<:¡��8M¤ � ¦ �9f �=8DtO�_ÍUh �C� sJÍ��?:CúLh<:Oh<t9t9�ª�7� � :�¤�6lh<�?: Ðk�Ae � ��Ð¦«�?:9�J¦Lh<s³sJ8D:9ú<�=6¥À ê nk� r ¢�|�h<¤�6 ��Ð �76C8BÀ ê nk� r e��78 � e��
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~ �}�P�2�3��î´�����%�<z ñ´8 e h<:«hB�=8�e��we�8 e �?8�e û<ü Û>ö=ý*ÙVQR�ª�76�� e�e 8Dt f ¤D�J�9s?8V� e �J: � ¦«�ih<s
e�h<:Ct � 8D:yÖ��h>: � ¦«�ih<s
eg�?: à ê  {z ¡ Ðk�Ae �=698Ze7h<¦«8 ô ï�j>h<s f 8�e ��Ð å h�e§�J:��=8�e��¾e�8 e �J8�e«õ4ö\÷>ø.Ú�ö�Û>ö"ù�¢µ5":È q ¤\h�e�8�eE�7698 e 8L8*
��je��M� e�e 8;t f ¤D�J�9s?8g� e �J: � ¦«�ih<s
e ��Ð �=698 e 8D� f � e 8;t´t98;ú e 8;8<¢ 	 �Ae h<s?s � �7698 ej>h<s f 8�e ��Ð å h<:É� e=e 8;t f ¤;�?�9sJ8 � 8;:2�7h<: � ¦«�ih>sB�je f e=8;t h�eU¦ � t f s f eD¢ í ú_h<�J:�u4Q@8 f e�8DtN~ú»��� ø<÷ �Dý eI� e=e 8Dt f ¤;�?�9�Js?�ª�"Í�78�e���� f �«h<t9h � �78;t��J�½� � � e=e 8Dt f ¤D�?�Cs?8§� e �J: � ¦«�ih<s
eD¢¬5":�76C8e f �Ee=8;� f 8D:_� � h e h<ú e h � 6�u�QV8I8*
 � sih<�J:¬�7698I�lh�e=�?¤�h>s?ú �Ae �J�=69¦§�J¤B�?t98Dh�eB�?:¬�=698´e f � e=�Af �7�?:C8Ý}Þ ���}���2��ß{� Þ �}�Ïà��Ð N~ú»��� ø<÷ ��¢	 �Ae �=698gh e �J�=69¦§8��7�J¤WQ@8g8*
��=8D:9tC8Dt¶N ú»�4� ø<÷ ��J¦ � s?8D¦«8D:_�=�?:9úI�"Q � jA8 e e=� � :Ee ��Ð í s,Öú �Ae �J�=69¦ ô ¢ ápo ® � :98 Ðk�Ae � e �?: � ¦§�?h<sjeKn/e f � e=�Af �7�?:C8¸á{â �{ãsàM� Þ �{�{ãm� r h>:9t � :98 Ðk�Ae úA8D:yÖ8 e h<sQe � h e e�8¯¦ � t f s f e¯n/e f � e=�Af �7�?:C8�ä �å�m� ä ã ��ãsàM� Þ ���{ãm� Ñ é r ¢�ñ�8Æe f9�9� sJ8D¦«8D:_�78;tON~ú»���çæø<÷ �Dý e@t9�Jj��je�� � : e=�<f �7�J:98 ���{ã�ès�{ã	àM� Þ �{��ãm� �_Í§hïe�QR�J�=¤�6L� � ¦Lh<×>8 e f9e 8¯�76lh3�Vt9�ªj��je=� � :«�2Íh´e � h e e=8E¦ � t f s f eVQ �Ae ×ye�h<¤;¤ �Ae t9�?:9úI� � í s?ú �Ae �J�=69¦ ô ¢ á\o ¢ñ´8 e 8 � 8Dh>�78;t¬� � �76O�=698E� e �?h<sje Ðk�Ae ¦ f sª�7� � s?�?¤Dh>�7� � :Kh<:Ct Ðk�Ae e=� f h e �?:9ú á ïAïAï<ï«�7�J¦§8KeD¢FG698 � :9sªÍ¬t9�ªôò8 e 8D:C¤D8�� � �7698I�78Ke��ïe=8 e �?8KeMõ�öp÷>ø(Ú�ö7Û>ö0ù�jeB�76lh3�B�7698 e 8;t f ¤;�=� � :¾�jeB: � Qí�2Í�76C8ée � h e e=8B� e=e 8;t f ¤;�?�9sJ8 ��� sJÍ�: � ¦«�ih>sje ��Ð �7698��=8�e��4e=8 e �?8Ke û<ü Û>ö�ý�Ùp¢�FG698��=�?¦«8�e�QR69�?¤�6Uh e 8�76C8�h\j<8 e h>úA8 ��Ð h<sJs�� e �ih>sjePh e 8RúA�Jj<8D:«�?:�F�h>�9s?8 í ¢ á ï�¿2�=698;ÍIh e 8R�?sJs f e�� e h>�78;tI�?: 	 �?ú f9e 8 ô ¢ È ¢FG698 �Ae Í�h<:9t�8�
 � 8 e �J¦§8;:_�g� � �76�e=6 � Qð�769h>�M�=698��7�?¦«8�e Ðk�Ae ¦ f sª�7� � s?�J¤\h>�=� � :¬�J: à ê á h e 8: � Q ¤Ds � e=8E� � �=�?¦«8�e Ðk�Ae h ��� sJÍ�: � ¦«�ih<s}¦ f sJ�=� � sJ�?¤\h3�7� � :�u"e�8D8g¤ � s f ¦«: ð¥��Ð Fxh<�9s?8 í ¢ á ïC¢·�� f h e �?:9ú�
egh�e Ð h�e���h�e½8�
 � 8;¤;�=8Dt�uwe=8D8¥�=698Kú e 8D8D:sJ�?:98§�?: 	 �Jú f9e 8 ô ¢ È ¢�FG698 e 8;sih>�=� � :
� ¨� § e�6 � Q4eI�7698¥tC8D¤ e 8\h�e�8¥�76lh3�gQV8L6lh\jA8K8�
 � 8D¤��78Dt Ðk�Ae Í�n å é65 768 r ¢Oñ�8 � �Ee�8 e j<8K�76lh>�ghe=�J:9úAsJ8�¦ f sJ�7� � s?�J¤\h>�=� � :M�je@:98\h e sJÍ d �7�?¦«8�e@h�e Ð h�e��Vh�eV�J:§�=6984¤Dh�e=8 ��Ð h e �9�J� e h e Í�¦ � t f s f eD¢FG6 f eDu�QV8¯ú_h<�J:�� � �=6 Ð h�e��78 e h e �J�=69¦«8;�7�J¤Gh<:9t§hW��8��=�78 e e � 8;8DtÍÖ f9� QR6C8D:§Q@8 f e=8�h�e � h e e�8¦ � t f s f eV� �§e 8 �9e 8�e�8D:_� à ê á �J:Ee��=8\h<t ��Ð h<:¡h e �9�ª� e h e Í � :98>¢�Ré 
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degree of field extension over GF(2)

Polynomial basis with sparse modulus f=x^n+x^e3+x^e2+x^e1+1

multiplication (c_A) squaring (c_Q) c_Q/c_A	 �Jú f9e 8 ô ¢ È ®FG�?¦«8�e Ðk�Ae ¦ f sª�7� � s?�?¤Dh>�7� � :Ðn � r h<:9te�� f h e �J:9ú®n H r Ðk�Ae �=698O�=8�e��¾e=8 e �?8Keû<ü Û3ö=ý�Ù\¢WFG698g�7�J¦§8Ke�h e 8½�7698�h\j<8 e h>úA8 ��Ð á ïAï<ïAï§� e �ih<s
eD¢2ö¯8 e 8 à ê á �je4úA�Jj<8D:�_Íh ��� sªÍ8Ö: � ¦«�ih>s��lh�e��je e 8 �9e 8Ke=8D:_�7h>�7� � :¬t f 8W� �Ià ê  {z ¡ªÞ9n�A r QR�J�76�A È à ê   z ¡�h>:O� e�e 8;t f ¤D�J�9s?8 ��� sªÍ8Ö: � ¦«�ih>s�QR�J�=6´h>�E¦ � e���   ô : � :ÍÖ"v;8 e�� ¤ � 8�Õ§¤;�?8;:2��eD¢KFG698��7�J¦§8KeEh e 8�¦§h e ×>8Dt � :��76C8s?8 Ð �C��Ö0h3
��je;¢�FG698ée�¤\h<sJ8 ��Ð �7698 e �?úA6_�h�8Ö"h3
��je e 8Ds?h>�78KeV� � �=698B� f9� �7�J8D:_�Mn � r ��8��"QV8;8D:U� � �=6�7�J¦§8KeD¢
Ø ���xºS���{¹����%�%��ºx�=:_�@ðx�k���D�x�C�>�;�¬�P���!�{�{��î��k�l���>z í eGt9�je�¤ f e�e=8DtOh<� � j<8<ul¤ � :Ee�� e=f ¤��7�J:9úh$×l:9�ª�78u×l8DsJt à ° á S   à °   z ¡ÅÞ9n�A r �_ÍWh<:E� e=e 8Dt f ¤D�?�Cs?8�� e �?: � ¦§�?h<s�A   z ç � A ê z � # � A é È à °   z ¡e fC�9���<e �le@8(Õ«¤D�J8D:_�Gh e �J�=69¦«8;�7�J¤G�?: à ° á ¢xñ´8�6lh\jA8�h>s e 8Dh<tCÍ�¤;�J�78;t¾e � ¦§8 e 8;¦Lh e ×8e ��Ð æV8D:yÖ� e n ápoAÞ"á%r u2·�¤�6 e�� 8 �9� 8Ds�ÙpÚ�Û>Ü(ÝCn ápoAo ô h r uAh>:9t*ª�8@ñ®�J:§Ù%Ú}Û3Ü.Ý�n ápoAo<q_r ¢ 	 �Ae ¤ � ¦ � s?8;�=8D:98Ke�e;uQ@8�e�×<8��7¤�6¡�=698W�?t98Dh�e²Q@8 f e=8Dt�� � ×l:Ct¡h>:U� e=e 8Dt f ¤;�?�9sJ84� e �?: � ¦§�?h<s z ç � z � �@á � jA8 eRà ê ¢ñ�8 Ðk� s?s � Qpêò�?8 e sJ8 e w æ e �Js?s?69h e �Kn ápoAq<Þ u ápoAqAo_r �J: �Af9e h �9�9e�� h<¤�6�� � ×l:9t�� e�e 8;t f ¤D�J�9s?8� e �?: � ¦§�?h<sje;¢ í e=�J¦§�Jsih e �?tC8\hI�jeHe f úAúA8Ke��78;tO�J:U57|�|�|Òn È ïAïAï r u í ¢ Þ ¢ È h>:9t í ¢ Þ ¢ ô ¢

í : � �_j�� �Af e��?t98DhB�jeP� � �78Ke��Vh<s?sC� e �J: � ¦«�ih<s
e z ç � z � �bá�È à ê   z ¡�u Ðk�<e ú<�JjA8;: å È�É$Ê êh<:9t á Ì  Õ©å u�e f ¤D¤;8�e�e��Jj<8DsJÍ Ðk�<e � e�e 8Dt f ¤D�J�9�?sJ�J�"Í f :_�=�?slh<:I� e=e 8Dt f ¤;�?�9sJ8 � :98²h �9� 8\h e e0¨ �<eh<sJsò¤\h>:9t9�?t9h>�78Ke�h e 8 �9e=� j<8D:¡� � ��8 e 8;t f ¤;�?�9sJ8<¢
ñ¯8;8¬n ápo�òÍápr ¤ � :Ee��?t98 e eW� e �?: � ¦«�ih>sje ��Ð �"Í � 8 z ç � z �^ëbÈ à °   z ¡(uSQR698 e 8 å ÈÉ$Ê êh<:9t¡�I�je¯h �Ce �?¦«8B: � ��t9�ªj��Jt9�?:Cú È å n å ±èá%r ¢²5":O6C�jeRFG698 �<e 8D¦ á 698 �Ce=� jA8;tO�76lh3�¯�=698 e 8h e 8 e��Af úA69sªÍ °ç � e=e 8Dt f ¤D�?�Cs?8g� e �?: � ¦§�?h<sje ��Ð �76C�jeW�"Í � 8L�J: à °  {z ¡�¢¥ñ�h�e�e=8 e ¦§h<:9:©n ápoAo d r u·Ch>�=v ð ¢ ð ¢ È uAúA8D:C8 e h>s?�?v;8Dtg�=69�je e 8�e f sJ�¶� � ¦ � :9�?¤�� e �J: � ¦«�ih<s
e z ç � A ê z � A é È à °  {z ¡�u_QR698 e 8A é È à¼ì° �je$×C
�8Dtòu��½�jeRh �9e �J¦§8 ��� QV8 e h<:9tU¤�6lh e n à ° r t � 8�eR: � �Rt9�ªj��?t98 È å n å ±á%r ¢æV8D:yÖ � e n ápoAÞ"ápr úAhpj<8�h<:Lh<s?ú �Ae �ª�769¦ � � tC8D¤D�Jt98�QR6C8;�76C8 e h ��� sJÍ�: � ¦«�ih<sEA È à °  {z ¡��
e� e�e 8;t f ¤D�J�9s?8 �Ae : � �Du f e=�J:9ú�h>�R¦ � e�� Ô n å Í�n å r s � ú9n å � r=r �<� 8 e h>�=� � :EeV�?: à °A¿Qe�8D8Bj � :Uv fCew h>�7698;: w w 8 e 69h e t©n ápoAo<o_r u�·�8D¤��7� � : á ð ¢ o u Ðk�Ae hOt98;�7h<�?sJ8Dt �9e 8Ke=8;:2�7h>�7� � :�¢UFG6 f eDu¶Q@8



Z ù\[�ùE]0["��^8÷7[0^_��ú*]�` þ ��aÍù\�¤ù.ûÚûçúBû"ú7bAa þ%c ú c [�öÚù\[�ö þ%c òÍá
¤\h>:î×l:9t�h<:I� e=e 8;t f ¤;�?�9sJ8@� e �?: � ¦§�?h<s z ç � z � �©áïÈ à ê  {z ¡9QR�ª�76Ih3�P¦ � e�� Ô n å ê Í�n å r s � ú å r�A� 8 e h>�7� � :EeP�?: à ê ¢�v � �7�ªj<h3�78Dt��_ÍI�76C8 e 8�e f sJ��e ��Ð ñR8D8Mn á\o�òÍá%r h<:Ct«ñ´h�e�e�8 e ¦Lh<:C:¬n ápoAo d r� :ie � 8D¤;�ih<s�� e �J: � ¦«�ih<sS¤D�ª�78Dt¾h<� � jA8§h<:9t �Af9e 8*
 � 8 e �?¦«8D:_��h>s � �Ee=8 e j>h>�=� � :Ee;u}QV8«h�e�e f ¦«8�769h>� e h<:9t � ¦§sªÍB¤�6 � e�8D:½� e �?: � ¦§�?h<sje Ð h<¤;� �Ae s?�?×>8Vh e �9�ª� e h e Í ��� sJÍ�: � ¦§�?h<sje;¢�FG698D:MQV8@¤ �Af sJt8�
 � 8D¤��Kh� � �7h<s ��Ð�� :9sJÍ Ô n å Í�n å r s � ú ê å r �<� 8 e h>�=� � :Ee��J: à ê � � ×9:9t©h<:�� e�e 8;t f ¤D�J�9s?8� e �?: � ¦§�?h<s � j<8 e²à ê ��Ð t98;ú e 8;8 å ul� ÐS� :98W8�
��
e��le;¢ñ´8M¤\h<:©e � 8D8;t f9�O�AfCe e�8\h e ¤�69�?:9úL�2Í e 8�e�� e �J¤;�7�J:9ú��7698M: f ¦g��8 e���Ð � e �?: � ¦«�ih>sje z ç �z � �ëá2È à ê  {z ¡��769h>�½69hpj<8§� � ��8§�78Ke��=8Dt Ðk�Ae � e�e 8;t f ¤D�J�9�?sJ�J�"Í¡�_Í´æ@8D:ÍÖ � e ý e½h<s?ú �Ae �ª�769¦U¢FG698 Ðk� s?s � QR�?:9ú Ð h<¤;�¯�je f e=8 Ðkf s(¢
�4���K���4��ê�íµn wW� s � ¦g� á\oAq�òAr ¢äë¨��Ù ü �%Ü ù��K�%ÿ«ø»Û3Ü�A È à °  {z ¡�ø?ý4øJö=ö*ÙDþ��`�7ø"÷>ÜkÙ�ø���ÛF��þÄ���9Ü ùø��{ø(Ú�ýGö�Ù��%Ù7ö=ý�Û3Ü e 8;j ç n�A rNÈ à °   z ¡{ø?ýGø?ö�ö�Ù;þ��`��ø.÷>Ü�ÙpÝ Ñ êFG698 e 8 Ðk�<e 8<u�QV8B¤Dh<: e 8Ke�� e �?¤��V� � �7698�¤Dh�e=8 á Ì  Ì Û ç ê ßB� � ¤�698;¤�× Ðk�Ae �=698�8*
C�
e��=8D:9¤;8 ��Ð h� e �?: � ¦§�?h<s ��Ð t98;ú e 8;8 å È2ÉHÊ ê ¢ 	 f9e �7698 e ¦ �Ae 8�Q@8M¤Dh<: f e=8Mh´e=�J8;jA8E�_ÍU·�QVh<:n ápoAq È r ¢
�4���K���4��ê{l�n�·�QVh<: ápo<q È u ¬V�<e=� sJsih e Í ô r ¢îv¶ÙpÚ åï�  � ï�÷9Ù�ø���Ú0Ù���Ù�ö=ýDÝ¾õ�ý=ý=�<ÿ�ÙKÙñð��ÛW�pÚ�Ü ù ����Ù���� å ÛC��þò ø?ýä��þ9þ�ÝÄë¨��Ù�� z ç � z � �óáVÈ à ê  {z ¡��lÛ>ýgÛC�Ù��%Ù�� ���<ÿ�÷CÙ�ö9�����ÛW�pÚ7�%ö�ý?wiÛF��þS��Ù��K�DÙ4ø?ýGö*ÙDþ��`�7ø"÷>ÜkÙÙy¯ø���Ú@��ÙM�#�%Ü?Ü!�FíPø����p�*Û>ý�Ù7ýôó
w?øFy å ø?ý4Ù��%Ù��K�¤ �øJý/��þ9þ�� å _  È  �ÛF��þ ç �ê j ïp�%ö á ¦ � t ð ���%ö
w?øJøFy å ø?ý/��þ9þª�� �øJý4Ù��%Ù��K�¤ ¬þ���Ù7ýÁ����Ú@þ2ø��pøkþ9Ù È å �òÛC��þ å jöõ d ¦ � t Þ � �%ö
wJø?øJøFy å ø?ý/��þ9þª�� �øJý4Ù��%Ù��K�¤ ¬þ_ø��pø�þ9Ù7ý È å �òÛC��þ å jöõ´á ¦ � t Þ Ý
÷¡�OÛ>Ü?Ü;��Ú	��Ù7ö\��Û>ý*Ù�ý z ç � z � �{á �³Û3ý4ÛC�Z��þ9þS���<ÿ�÷CÙ�ö\���¨��ÛW�%Ú¡�%ö=ý\�T�%Ù7ö à ê Ý5 Ð å h<:CtO �h e 8R� � �76 � t9t�uAQ@8�¤Dh<:Lh>sje � h �C� sJÍ«·2Q²h<:4ý e e 8Ke f sª�Vh�e�6C84h<s e 8Dh<tCÍg¦«8D:_�=� � :98;t69�J¦xe�8Ds Ð Ñ"Ñ ¢�5": �9e h>¤;�7�J¤D8>u 	 h<¤;� ô ¢ È ð e � 8D8;tEe f9� �76C8©e�8\h e ¤�6 Ðk�Ae � e�e 8;t f ¤D�J�9s?8¥� e �J: � ¦«�,Öh<s
e � j<8 eWà ê e=�JúA:9�,×l¤\h<:_�=sJÍA¢ìsÆe=�?:CúU�=69�jeée�� e h3�78Dú>ÍAuxQ@8 Ðk�Af :9t�h<:¾� e=e 8Dt f ¤D�?�Cs?8g� e �?: � ¦§�?h<s
Ðk�Ae úA�Jj<8D: È Ì åëÕ á ïAïAïAïU�?: ô á ð q ¤Dh�e=8Ke f e=�J:9ú·N~ú»��� ø<÷ �Dý e Ð h<¤;� �Ae �Jv\h>�=� � : e=�Af �=�?:98Ý}Þ ���}���2��ß{� Þ �}�Ïà ¢KFG6C8§t9�ªj��je=� � :�_Í�7698I�=8�e��=8Dt¾� e �J: � ¦«�ih<sS6lh�eE��8D8D:¾¤ � ¦ �9f �78Dt�QR�J�=6�76C8�e f � e��Af �7�J:98á{â �{ãsà}� Þ �{�{ã�� ¢ 	 �<e �7698 e 8D¦§h<�?:9�J:9ú ð Þ ô È ×l8DsJtU8*
��78D:"e=� � :Ee à ê á �=698 e 88�
��
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degree of field extension over GF(2)

Polynomial basis with sedimentary modulus f=x^n+h
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Arithmetic in GF(2^n) using a normal basis and matrix-based multiplication

multiplication
squaring
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Inversion for normal basis with matrix-based multiplication
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R�t ) R,f�lTf�t�f�l8k #qf�hji ) lTk�ÅS¾*ÛeÅSÆsÆjlTf�l8oEk�É~h�ÅSl8k ) ÛnÅqR,hjoE¾*f�i_¾y��oE¾i�ËEi kÌÅdR�hsoE¾,f�i_R,f~ÀoEkji§á�oS¾2¼3�½�lTký�¼A#EoE¾,lTf�hs¿ ¥ â!p�½l8R+Å§R�tsÉ_É_i R�R*á�tj¼ä×�Å>Ûyf�o{R,uwi i_ÆdtjudlTkzËEi_¾,R�lToEkqlTáälTf¥l8R ) ÅSR�i ÆdoEkO�i_¾,¿�Å�f_��Rr��lmf�f�¼Ti � hji oE¾�i ¿ p�â^uÊlTk%DC ' âO�oE¾��¼K#SoE¾�lmf�hj¿ ¥ â!p ÿ �-Å»ujÅS¾�ÅS¼T¼8i ¼-ÅSÆjÆjlmf�lToEkñÉ~h�ÅSl8kÔoSáÊoSusf�lT¿�ÅS¼ZÆji_u�f�hÒá�oE¾52 3£½l8R§h�ÅS¾�Æ�×rl8¾�i Æ�l8k f�hsiQÅS¼K#EoS¾�lTf�hj¿�ânO7lK#Ets¾�i ¥ â G R�hso#×rRÊf�h�Å�fÊf�hsl8R{u�Å�¾�ÅS¼T¼8i_¼¥ÅSujus¾�ozÅSÉ~h:£¼2Å ) i ¼8i_Æ¯Á*²�½�²�¾Ï¾"µ~¾�²¢b	��b¤£�#ElmËEi_RÅS¼m×�Å>Û�R§f�hsi�R�hsoE¾,f�i_R,f§¿vi_ÅSR�ts¾�i_Æ f�l8¿yi_R}á�oE¾�l8kzËEi ¾�R�lToEk lTk%DC ' â Ñ�f ) i>Å�f�R�f�hji�á	ÅSR*f�i R,feR,i_��tji k�f�l2ÅS¼ÅSÆjÆslTf�lToEkñÉ~h�ÅSlTkãá�oE¾�ÅS¼8¼�Ë�ÅS¼Ttji_R â ¦ i�¾�i_ÅSÉ~hÅSk Å>ËEi ¾�Å�#EiQR,uwi i_Æ�Ö�tju»o�á½��^u © o&ËSi_¾yÅS¼8¼ © Ñ]Ë�ÅS¼8tsi_R_â ¦ i#Ei�fyÅeR�u|i_i Æ�Ö!tju oSáÅ�fÊ¼Ti>ÅSR*f½�� © É oE¿vujÅS¾�i Æãf�o�f�hsi ) lTk�ÅS¾,ÛÔÅ�ÆjÆjlTf�l8oEkñÉ~h�Å�l8kãá�oS¾ ÿ ËSÅ�¼8tji R�oSá,2��{f�hji_R,i ÅS¾,i�2 
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< M>=YM�?@=<[*AJ�=@Ah[YO:?�B W [�C�MP[LMZQ'Q�ORQ*O�DEC W#F O F =YI'M>=YI W#F ¤s¤
Æjo�R�oW�z×¥i¾,i_R,f�¾�lTÉ f�f�oÅ-R�u|i_É_l8ÅS¼�f!Û�uwi�oSáwkjoE¾�¿vÅS¼�i ¼8i_¿yi_kzf�R;lTkÊf�hji�R�t ) R�i_��tji kzf�R�i É f�lToEkjR â



½&ÑEÑ H8I'JLKNMPORQTSVUW JYXZO\[
§©¨«ª«¬��®°¯j±0²|³7´¶µ�·
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�{µ~½�²�¾

�÷²�»�¸ Á�µ~½RÀ(Ü5��´�â � hjieR,t ) #E¾,oEtju½�§"dÇ ��½�$Rp ¥ �ØÆji f�i_¾,¿vlTkji_R�f�hji�®�Å�tW�Ìu|i_¾,l8o�Æ�¥"¥Ç é " nL� é C nL�Ýésn��Ýé z D�oSá7f!Û�u|id�*½Zp%$���½�$Rp ¥ ��À�â � hji�R�t ) #E¾�oEtsu°�^CrÇ ��½�$ G�G �#Ei kji_¾�Å�f�i RZf�hji�®}ÅStW�yu|i_¾�lTo�ÆB��CrÇ é " n��Ýé C n¥�Ýé C&" �»é z " ârO7l8kjÅS¼8¼mÛ��*2eÇ�½�pyÅ�kjÆ
� z ÇØ��½�$>½P¤%�§ÆsiÐâ�kji-f�hji:®�ÅStY�yu|i_¾,l8o�Æf� z Çãé " n��»é C n��»éháG�»ésn " â N

� ®�Å�tW��u|i_¾,l8o�Ænl8R}kjoSfÉ_oE¿yuj¼Ti f�i ¼TÛ]Æji f�i_¾�¿yl8ksi_Æ ) Ûnlmf�R}u�ÅS¾�ÅS¿yi f�i ¾�Ro4%��2»ÅSkjÆ²�vâ8Ñ�fÅS¼TR�o}Æji_u|i_ksÆjR¥oSkyf�hjirÉ~hjoER�i k�uj¾,l8¿ylTf�lTËEi+ç#Ö(f�h�¾�o�oSf�oSáwtjkjlmf!Û�é�â���i f��nÇ Ê )(+�, × �	é ) À ) iÅ ®}ÅStW�Êu|i_¾�lTo�Ædo�á/f!Û�u|iv�$2�$&�{À+o&ËEi ¾�% L ×rlTf�hd¾,i_R,uwi É frf�oyé{×rhji_¾,i^��l8RrÅ{R,t ) #E¾,oEtjuQoSáú �ë â���i f�ézÓ|ø % L ô ) i�ÅSkjo�f�hji ¾¥uj¾,l8¿ylTf�lTËEi�ç&Ö�f�h�¾,o�oSf¥oSá�tskjlTf!ÛvÅSkjÆ �/ÓsÇ Ê )(+¤, × �	ézÓ ) À ) if�hsi�¾,i_¼8Å�f�i Æ0®}ÅStW��u|i_¾,l8o�ÆäâWP¥ÛdÉ oEkjR*f�¾�tsÉ f�lToEkdf�hji ¾�i�l8RrÅSk�öEÓ�øeú �ë R,tjÉ~h�f�h�Å�f�éEÓ�ÇÒé ) õ âÑ�á�×¥i-ÅSR�R,tj¿yi ��qR4 Ä ãFq*øÑ�o$R?¢øeúë�ZÇÔú �ë f�hji k�f�hsi_¾�i�ÅS¾�iBq*øÑ��Å�kjÆdÑ =@?BA 2�R�tjÉ~hf�hjÅ�f�ö Ó Ç®q~4 Ä Å�kjÆ]é Ó ÇÒé ) õ ÇÒé u L ; â � hjl8Rë#ElmËEi_R
� Ó Ç Ë )H+¤, × �\é Ó ) À�Ç Ë )(+�, × �	é ) u L ; ÀWÇ Ì Ë )(+�, × �	é ) À Î L ; Ç � L ; �

� hji ¾�i á�oS¾�i���f!×+oÊÆjlTR,f�l8kjÉ�f+uj¾,l8¿ylTf�lTËEirç&Ö�f�hq¾�o�oSf�R;oSá�tjkslTf!ÛyÆjiÐâjkji�f!×+oÊÉ oEk�E,t$#EÅ�f�iZkjoE¾�¿vÅS¼i_¼Ti_¿yi_kzf�R â ¦ i-Æjo�kjo�fri_¿yujh�ÅSR,l"ª_i�f�hji}R�u|i_É lmâ�É_Å�f�lToEkQoSá�f�hji}uj¾,l8¿ylTf�lmËEiZ¾�o�oSf�oSá5tjkjlmf!ÛdélTá�×¥i§Å�¾�i}kjoSfrlTk�f�i_¾,i_R,f�i_Æ�l8kqf�hsi�É oEkjÉ ¾�i f�iÉ oEk�E,t$#EÅ�f�i}oSá7Å�®�ÅStY�yu|i_¾,l8o�Æäâ
O	�RS��������oÃs�T�����_�Z�$�T��õ�4/$��§ø;ÇÔú �ë � ��t ) R,i_��tji k�f�¼TÛ���×¥i�¾�i R,f�¾�l8É�f�f�o ®�ÅStY��uwi ¾�lTo�ÆjR5oSáf!Û�uwiq�$2G$��{À�o&ËEi ¾¶% L ×rlTf�h õ�4/$��{ø¥Ç ú �ë â Õ i_¾,iqõ$4%$��§ø�Ç ��4 Ä ö§¿yo�ÆÊç�ã{?�ønú�$~öRø �i�Æji kjoSf�i Rdf�hjieR,t ) #E¾,oEtjuñoSá�ú �ë f�h�Å�fql8R E,oElTkzf�¼TÛ½#Ei kji_¾�Å�f�i Æ ) Ûòuwo&×¥i_¾�Rdo�áq�_4-¿vo�ÆÊçSÀÅSkjÆef�hji{R,t ) #E¾,oEtju��yâ � hji�¢]ÅSlTk � hji_oS¾�i_¿ oSá;O�i_lTR�i_¼Áäfå©ç=ôc�5�*½Z¤�¤s¤zÀ�R,f~Å�f�i_R�f�h�Å�fZf�hjlTRÉ_oSkjÆjlTf�l8oEkdlTR�i_��tjlmËSÅ�¼8i_kzfrf�oÊf�hji-á	ÅSÉ f�f�h�Å�fZÅ�®�ÅStY�yu|i_¾,l8o�Ædl8R�kjoS¾�¿vÅS¼(â
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4Æ�Ö��tÆ�Ý�� Õ�Ô���ÜÏÙ�ÞCÛ�×0ÔTÙ��ËÔ�
 ×oÇf. �	O�i_l8R,i_¼Õäöå�ç=ô��|½������zÀ:âëã?äfå! æ$äyç#"�ç%$'&( ämèhîÒé õÓéfð,å*) ( ä]�,+G$��§À é�-fämèj% L/. î�å10:� ç�ó2$Cæ43�è�é5$ ( éfðrú �ë �76�0oämì8 îAó�ìoéfè�ï&çUô�îAì% L ' îAð?çUìoõ¢éöì$ô9)îKð+õ1:%$&�{ø�ÇÔú �ë �Ó�Ô�Æ�
VÕEÖ:Ô ×oÇU�`ØqÙ�Ú�ÛqÜÏÚ�Ý0ÔEÞ�Ç �	l2À���l8kjÉ inõ�;%$¤��½���ø�Ç �';%$�<W$�=Y$>½��]Ç ú �G �Wf�hsi?>�ÅStY�u|i_¾,l8o�ÆdoSá5f!Û�u|iq�@<W$���½���À;l8R�kjoE¾,¿�Å�¼äl8k&%�",A§o&ËSi_¾©%DC�â�	lTlxÀCB�kji�É>ÅSkvi>ÅSR,l8¼mÛ�É~hji_Ém��f�h�Å�f�õD;%$���½�$FE/��øWÇÔú}�D â Õ i kjÉ_iº��f�hjiG>}ÅStW��uwi ¾�lTo�ÆyoSágf!Û�u|i�,=Y$���½�$FE/��À¥l8R�kjoS¾�¿vÅS¼glTk% 6 o&ËEi_¾c%FC�â��l8lTlxÀ!B�kj¼mÛØf�hjiyf!×+oØR,t ) #E¾,oEtjujR§�§"Ç ��½�$	;�H%�QÅ�kjÆJ�^CyÇ ��½�$�<�<Y�#Ei kji_¾�Å�f�ivkjoE¾�¿vÅS¼>}ÅStW��uwi ¾�l8o�ÆJIyl8k�% C Ú ~ o#ËSi_¾ %DC�âLK�oE¾i�NMØÇ ��½�$_½��%�]×¥ieh�Å>ËSi�õ�;%$���½�$>½��%��ødÇ

�';%$�=�EY$�<W$�=s½�$FEY$_½ ÿ $>½�H%$F=�<W$	;'=Y$F=�;/$>½�$_½O�%�îÇãú �PRQ â � h�tJI���f�hjiS>}ÅStW�}u|i_¾,l8o�ÆÊoSáwf!Û�u|i�@½T;%$���½�$_½��%��À;o&ËSi_¾c%DC§lUI�ksoSfrkjoE¾,¿�ÅS¼gl8k&% P Ë D A�â V� hj¾,oEt$#EhjoStsf5f�hjlUI�I�i É f�l8oEk�×+i�×rl8¼T¼�Å�IWI,tj¿vi�f�hjÅ�f�Å�¼8¼Eu�Å�¾�ÅS¿yi f�i_¾WI�+��':%��ç�ÅSkjÆ§ÅSI,t ) #E¾,oEtju
�ÔoSá�ú �ë oSá�oS¾�Æji ¾¥�yÇYX Î ë ÏZ ÅS¾,i�#ElmËEi k[I�tjÉ~h{f�h�Å�f�È7��çEÀWÇL+_�ÅSksÆQõ1:/$��{ø�Çãú �ë â?�\I,t�ÅS¼8¼mÛ��oEkj¼mÛ]+�ÅSksÆ^:qÅS¾�iq#ElmËEi käâ`_�a�×cbT¼8¼5ÆJbUI,É2dJIeIÅ'f�Å�¼K#�gE¾ebihWjj¿�bTÉ§Å'kJkj¾WgEÅSÉFjljJg&×mh�gCnofsÆ�çÅ�fjÆ1�pbUf!hWjJbUIrÉ_Å�IWaNbUf �qa ÉrhWbUg�f?�sâs<jâtvu�w Ã wqx2x2yJz 	úÃ�{ u�|�}@~T} { u�� Kog��Sg�dJ�\���Wb*h�jJ��arhWbU�NkJdJ�ek�g�Iea2I���a[�Jar�Wb*��a`Ieg���a��@dJ��h�jJar��2g�fJ�2�idJIWbig�fJI\�@�eg���h�j%a[�2g�f%�JbihWbUg�f��1:/$��[�����N����\� j%a[IWa�h�I�:4���h���cbihWj/�! ¢¡l£L+G�¤���ea¥ �ebK#�j¦hF§¨�2g�Iearh�ISg���h�jJaNIed ) #��eg�dJk?© ��� jJbiI�bU��kJ�Ubia2I¨hWjJaG�@g��U�igT�cbif$#��,�'�rh�I �ªsÆ�«�¬�oÇ*®ËÇ*ã?äfå¨© æ$äHçRóO$CæT3�è�é5$ ( éfð¯� �� éfè�õ$äòèN°�ç=ì�õ?+^� È ¥@± §e²�°³�\´(ðS�,:qµ�©`�c�¶� ��å10�ämì· î*¸¢ð�éfè¶çUôKô³¹eµº2ø]� . ä�0|ç¦-fä�:4»U©�¼½:r¾F©À¿�#ÁtîAðÕç=ìoõ éfì$ô9)îKð�:T»Â©Ã�L:r¾F©ÅÄ· îAî*¸ÇÆÅÈWÉ ��Ê Z :'��©Ã�¶�1:5µ�©[�©îAó¶ç ( çUèFå	î�å	îÒéfì¢éfð��N�� Äoç=ìoõ· îKîAî*¸Ë: Z ø]©��Ì Ic�Í�Jbi�War�rh��rg�fJIWarÎÏdJa2fJ�ra�Ð��¨aNjo�O��aNhWjo�'hÑ�,:qµ�©`���L� �� bUI��ÍfJar�2a2IeI�����ÒË�2g�f%�JbihWbUg�fÓ�@g����>N��dJÔÅk�ar�Wbigq�Cg���hÒ5k�a ¥ +�µ�©`§�g���a2�ÖÕØ×ÑhWgÅÙ�aNfJg��e�Ó�'� �ÚqÔ�
4Æ���Û#oÇ�oÇ*ã?äfå ± øÝÜ�Þ5ß�Ä?ç=ì�õ�ôÒäfå� æ ä�ç�3 ämì�ämèmçUôS"�ç%$'& ( äòèhîßé¦õñéfð�å*) ( ä ¥ +�µ�©`§é�-fäòècÕØ× . î¼å,0Ë©pàá�N�� �â´(ð� íîKócìoéöèhï2ç=ô{îKì!Õ�×Dãyå,0oämì��1:5µ�©`�����N�� �ä���å�å�æ�ç Ì IWIedJ��bifJè�h�j%aÖ�2g�f¦hW������Ò�Ð¦�¨a����OÒ`IedJkJkØg�IWa�hWjo�'hS�1:5µ�©`�G¿�L�N����â� jJarfÅhWjJa2�eabUIc�'fÇ�Í á¹�£éº�£7+^IedJ�Fj½hWjo�'hc:T»Â©Ã�L:r¾F©�Ð��'fJ�?��aNè�arh ×�ê �ìë�íî	ïrðNñ ¥1ò î §�ó × ê �LíîFï2ðNñ ¥,ò î ×�ê §�� íîFï × ê ð ñ ¥1ò î §�ôíîFï ×Âõ ð ñ ¥1ò î §��LíîFï2ð ñ ¥,ò î × õ §�� ë í îFï2ð ñ ¥,ò î § ó × õ �# × õ�ö



÷ ��< ø�ù9ú�û5üOý	þØÿ��� ú���ý��
� jJar�War�@g��Wa�ÐØ �µ öOöOö µ� × ã��
	 ���WaGf%g�hS�UbUf%aO���e�iÒ�bUfJ�%a2kØa2fJ�Jarf¦h\�cjJbi�Fj½biIc���rg�f¦h��W���JbU��h�big�f ���
�� w���you { u�}���y�����z {�� w���~�} { u���� arh ±�� Ù�a��½kØg�Iebih�b*��a��Jbi�5biIWg��Ng�� ± fJg'h`arÎ5dJ����hWg ÷ Ð��fJ�?�Ua�h

� � �"! � ��$# � �� � �cbihWj � �%� ¥�& §�� ¥'& ��gq� ± � §¥%( � E¦§h�j%a�)+*
,.-�,�/%)+*
021435-�687�):9�/%-�, g'�G� �� g�f¦h�g�� �� � �cj%bU�Fj7biIÓ�^IWdJ�<;ea2��h�bi��a]a2k%bU��g��WkJj%bUIW�ôg�fè��eg�dJkJI � _�a���kJkJ�*Ò�hWjJbUI��O�'fJg�fJbi�O����kJ�eg�;ea2��h�bUg�fÓh�gÑh�jJa�IedJÙJè��eg�dJk!©pàá� �� hWjo�'h��Jarnof%a2I�C>N��dJÔ!kØa2�ebUg5�Çg��¯hÒ5kØa ¥ +�µ�©`§S�cbihWj]�WarIWkØa2�rh�h�g ò Ð¤�'fJ�Ç��a[è�arh�h�jJa[bi�Ó�'è�a � � � ¥ ©[§cg��h�j%a�IWdJÙ%è��Wg�d%k?©¶dJfJ�Jar�¨h�j%bUIÖarkJbU��g��Wk%jJbUIe� ��� jÏdJI2Ð � � � ¥ ©`§�biIÖ�[IWd%ÙJè��Wg�dJkCg���� �� � �¯� jJag��e�Ja2�\° � g�� � � � ¥ ©`§��%bi�5bU�JarI�Ù�g'h�jÇ°��>=[© ��f%�@? ¥,±A� §��B=[� �� � Ð���fJ�?+ � �>? ¥@±�� §W²�° � biIc�kØg�IWb*h�bi��aNbUf¦h�arè�a2� ��� jJa��@g��i�Ug��cbUf%èÍ�Ua2�����ÅI�hF�'hWa2ISh�jo�'hSh�j%a��2��fJg�fJbi�O����kJ�eg�;ea2��h�big�fÇè�b*��arI�ÍfJg��e�Ó����>Ñ��d%Ô�kØa2�ebUg5�CbUf?�ÍIWdJÙqnoa2�i�½g���Õ�× ã �
CEDGF�FIHL�çKJ�çMLONAP� RQ�NTSl"IS%$'& ( N�UWV�XZY[XA\IP*) ( N ¥ +�µ�©[§�X�-]N�UGÕØ× . V%P10^U:N5_ ( N"`]PaPbX òGc
LONAP ±�� QdNeS ( XA_+V%P'VD-ANfYgV�-]Vh_�XAUiXA\ ± 3jU:N�S�P�N5UkP,0GSml ÷ ÄnSmloY[p�NAP � � � Q�NfSm_aVhl ·Wq]csr ¸ c$t N]P° � �u= � � � ¥ ©[§eSmloY + � �u? ¥,±A� §e²�° � Sm_vSdQ�X�-]N c ´b\Å�,:qµ�©`�C� �N�� P10oN5l7+ � YgVD-AVwYdN�_�+�Ä
SmloYxP,0oN["IS%$'& ( N5U+V�XZYzy � X]\{P*) ( N ¥ + � µ � � � ¥ ©`§W§|X�-AN5UÖÕØ× . V%P10}U:N5_ ( N"`]P|PbX ò �b~D� � _5S�P'VK_+�oN5_�1:5µ � � � ¥ ©`§W��� � �� � c� jJackJ�egqg��h�ábihWI�����bUf[bi�JaO�'I����Wa�IW��arhW�FjJa2�ÓbUf�K�bUè�dJ�Wa ( � ÷ ��dJIea2I¯h�jJa��@g��i�Ug��cbUf%è�g�ÙJIea2�����A�h�big�fÑ��ÙØg�d%h�h�j%a¨>N���ig�bUI�è��Wg�d%k�g��ÏÕØ×�ãGg���ar�¤ÕØ× � _���IeIWa2�e�Ó�'fJf ¥ ÷]��� =¦§	ÐA�¨a2��a2�W�ÏdJfJè\= � ÷ � ;qÐkJ�egT��a2�?h�jJbiI��Wa2�����W�Ó�@g���kJ�ebU��aN>Ñ�'dJÔÅk�ar�WbUg5�JI �ÚiDGF�H���Û#�ç'�j��ç�LONAP�y�Q�N�SMloXAUW�kSmp�"IS%$'& ( N�UWV�XZYeXA\�P*) ( N ¥ +�µ�©`§{X�-]N�U¯ÕØ× c 6�0oN5l[P104N
� $ZXZP�V�N�l4Pâ3jU�X5$ ( �N�� ²'©�Vh_�VK_:XA��XAU ( 0dV�`�P�XvP10oN["|Smp�X]Vh_¨3jU�X5$ ( >N��� ¥ ÕØ×�ãJ²TÕ�×T§ cä���å�å�æ�ç �5bUfJ�raTyÝbUI�f%g��W�����DÐo��a[jo�O��aC�1:qµW©[�c�Ã�G�� Ù¦Òx�Sar�Ó�'�+� ( � ( � � a�hd� ! �G��^#�N�� ²'©LÙ�a¨hWjJaÖ�2��fJg�fJbi�O���5kJ�eg�;ea2��h�bUg�fÍg�f¦h�g�hWjJaÖÎÏdJg�hWbUa2f¦h¯è��Wg�dJk � �qbifJ�2aN�,:qµ�©`��� �N�� Ð���ajo�O��a Æ ÈWÉ �OÊ Z :4��© ��ko�'�eh�b*h�big�f�g'���N�� Ù¦Ò[KØ�'�rh ( � H ¥ bUbÂ§��'fJ�Í�N�� ²'©Ã�R� � ÷ µg�:qµ öOöOö µj�: Zm���5� ��"�:�� ��� arfJ�2a'Ðoh�jJaNÎÏdJg�hWbUa2f¦hSè��eg�dJkËbUI���Òq�r�Ubi�Gg���g��W�Jar�S+ �� jJa�>N���Ug�biIcè��Wg�d%kl>Ñ�'� ¥ ÕØ×�ão²�Õ�×T§SjJ��I�g��e�Ja2�e� ÕØ×�ã ! ÕØ×����¡ �Ð���fJ�]b*h�biI���Òq�r�Ubi���cbihWjh�j%a�Ko�eg�Ù�arfJbUd%IG��d%hWg���g��WkJjJbiIW�£¢ ¥�¤ §�� ¤ × ��INbihWI��O�'fJg�fJbi�O���âè�a2fJar���'hWg��N��INIeh��'h�ar��bifK����rhI¥ � � � �¨dqhSh��g��rÒ5�2�ibU�Nè��Wg�dJkJIcg���I�����aNg��W�Jar�S���WaGbiIWg���g��Wk%jJbU� �¯� jJaNbUIWg���g��ekJjJbiIW�bUI�è�bi��arf½Ù¦ÒC����kJk%bUfJè^�¦ ��§]�G�� ²4©pg�f}¢¤��§l>N��� ¥ ÕØ×Dão²TÕ�×�§Ö�@g��c�Å  ¡?£¨  � �ä���å�å�æ ¥ g�� � ar����� ( � � § � � jJaÅ�O�'fJg�fJbi�O����kJ�Wg�;ear�rhWbUg�f � � � biIG��fla2k%bU��g��WkJj%bUIW�?Ð¤�'fJ�h�j%a2�Wa��@g��WaC� � � � ¥ ¦ §�µ � �%� ¥ ©[§e�c�Ã� �� � bi�S� ¦ µ�©`���Ã�G����I© h��ea2����bUfJIch�gÓIWjJg��¢h�jo�4h\Õ × ã � �2��fÙØaÑ�ea2è¦�'�W�Jar�Ç��IS�ÍIWd%Ù%noa2�i�½g'��ÕØ×�ã!hWgÅ�2g���kJ�Ua�h�a�hWjJaNkJ�Wg5g�� ��qarh�ª � � �«�
¬ � � � �cjJbi�Fj bUI���f arkJbU��g��ekJjJbUIe� �@�Wg�� � �� g�fÏhWg½hWjJaÓÎÏdJg�hWbUarfÏh`è��Wg�dJk� �� � ² � � � ¥ ©`§ � Kog��Í�'�U� & §�©�Ð���a?jo�O��a}ª � � ¥'& §�� � � � ¥'& §}§ � � � ¥ ©[§�� � ÷ Ð���fJ�8jJa2fJ�ra©pà��ar�Gª � � � _�a¯�O�'f��Jar�2g���kØg�IWaâhWjJa��O��fJg�fJbU�2����kJ�eg�;ea2��h�big�fG�@�Wg��L�N�� g�f¦h�gc�N�� ²���ar��ª � ���Ifª � ¬o�9Ð��cj%a2�Wa$ª � ����kJIÅ� �� ²'© g�f¦h�g^� �� ²���ar��ª � � �7� jJae®�¯Z,4°j*
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c ÇièD[D�g]�V�bM� � Ís¥ Á Í�Ø�b?U�]=^?�OÇ=`?¬MUN¬hde[DÇ���^?[D�c]©��Ç���`?Ç�V1]=d?Ç�]=�,��V�]=[�^m]=;n;g`?;uV�V�bMU�;����cU���;$Ê8[��de[DÇ���^?[D�c]©��Ç�@?��;1]�;Å�1UNdM�1UN;gUN^BVL��V�]=[�^ ! {£Uy`?;gUN¬Oh¦��ä�å2í ù �jiÿ;ÅÊ3��;gV����1]�V1b?�cUOV�]��Ç�]a@?�1���6�l[D^?�OU�c[D�1U�Í © ^WV�b?Ul�,��;gUi[�Ê�V1b?U�V�UN;uV ;gUN�g]=UN;�^ÒU+VK�}N��`^j�i]�V1bf �¹ ] ¥ Ô�ÔDÔDÔY; de[DÇ>��^M[D�Q]=��ÇM��`?Ç�V1] �d?Ç�]=�,��V�]=[�^��QUN��^?;P�Q��]=^MÇ�����`?Ç"V�]=dMÇ=]=�N��V�]�[D^�°�]=�_k�������V1;1`8@X���i]"V�b J \ ¹� �gPÓ¤� \�\ ¹� �g ô ü�l õ Û gnÍØ�bp`?; ; �_UibX�,°DU J \ ¥� JgPÓ ó J \  Jg¯]"Ê³¹WÓ>¥ ! ����`?Ç�V1]=d?Ç�]=�N��V�]�[D^�[�Êa������`Y7�daUO�1]�[�¬�[�ÊeV���deU\   � ¥�gf[S°DUN�_� E VL�m��UN;�V�b?�gUNUcV�]=�cUN;fV1b?UQV1]=�cU�[�Êi�ode[DÇ>��^M[D�Q]=��Ç��`?Ç�V1]=d?Ç�]=�,��V�]=[�^�[�Ê V³�_[de[DÇ���^?[D�c]©��Ç=;�[�ÊP¬MU2èD�gUNU�Ç�UN;1;lV�bX��^@ Íl{£U¦¬?]=¬ ÷ ÔDÔDÔDÔ V��g]©��Ç�;iV1[!èDUnV$V�bMU��,°DUO����èDU¦V�]=�cUN;[D^:��`?Ç�V1]=d?Ç�]=�,��V�]=[�^���^?¬:;6Mp`X���1]�^Jè¦Ê8[��_UN���Lb:�XUNÇ�¬�� E ãc[�Ê�V�bMU�V�UO;gV�;gUN�g]=UN;G^ÒU+Vh��N��L^�ÍpØ�b?UV�]��QUO;����gU�¬?[��N`M�QUO^pV1UN¬j]=^�«]UèD`M�1U � Í ÷ ; ;1UOU���Ç=;g[:Ø¯�H@?Ç=U c Í ÷ Á Í T @B°�]=[D`?;gÇ�� ; V�bMU�;fMp`X�����]=^%è�]=;�;gV1]=Ç�ÇaÊ8�1UOU�ÍPØ�bp`?; ; �Lb?��^JèD]�^Jè�V�b?U���`?Ç"V�]�d?Ç=]��,��V1]=[D^W�1[�`MV�]�^?Uf¬?[�UN;�^?[�Vi]�^YmX`?UO^?�NU�V�bMUde[D;1;g]a@?Ç�U�;1deUNUO¬��³`?dÉ[D^md?������Ç�Ç=UOÇaU�ÂMde[D^?UO^BV�]©��V�]=[�^��?iÓ ®on®qp ]=;�;uV�]�Ç=Ç Ô Í c Ç�;1[�V�bMU$Ê3��;gVi��`?Ç �V�]�d?Ç=]��,��V1]=[D^��_[D�+��UN¬:��;Pd?�1UO¬?]=�nV�UN¬r@���V1b?U�V�b?UO[D�6��ÍP«X[D�s@e[�V�bC¹WÓ ÷ ��^?¬C¹WÓ>¥$V�b?U��O[D;gV1;�_UN�1U�¬M[D�Q]�^X��V1UN¬C@���V�b?U�da[DÇ>��^?[D�c]©��Ç���`?Ç�V1]=d?Ç�]=�,��V�]=[�^�Í�«]ièD`?�1U � Í ÷ ]=Ç�Ç=`?;uV��1��V�UO;lV1b?]=;t@��èD]"°�]�^Jè¦V1b?U��gUNÇ©��V�]�°�U$V�]��QUiÊ8[D�_[D^?U���`MÇ�V�]�d?Ç=]��,��V1]=[D^W]�^rV�UO�1�c; [�Ê�de[DÇ���^?[D�c]©��ÇX��`?Ç�V1]=d?Ç�]=�N���V�]�[D^?; J \  �g���V1b?UN;gUG@?Ç�`?Uy¬?[�V1;���gU_�gUNÇ=��V�UO¬�V1[�V�bMU_�g]UèDbBVvug�³��Â�]=;OÍ�Ø�bMU_�O[D;gV1;¯�ib?]��Lb����gU_^?[�V�,��`?;1UO¬�@���V�b?Uide[DÇ���^?[��Q]=��Ç���`?Ç�V1]=d?Ç�]=�,��V�]=[�^ \ ;gV�UOd?; R9! ( [�Ê c ÇUè�[D�1]"V�b?� � Í ¥ Á g;1Ç�[S�Ü¬?[S�i^V�bMUl�O[D�cd?`MVL��V�]=[�^�Í�� `�V�V1b?UN]��Pd?�1[�da[D�uV�]�[D^�¬?UN�O�1UN��;1UO; Ê8[D�PÇ©���WèDUO�Ò ÍP«X[D�0¹cÓ ÷ ; �_U�b?�S°�U�mV�[�V���ÇPV�]=�cU�V�b?��V��O[D�1�gUN;gda[D^M¬?;¦V1[ ÷ ö � ¥mda[�Ç���^?[D�c]©��Ç¯��`?Ç"V�]=dMÇ=]=�N��V�]�[D^?;lÊ8[D�� ÜÓ ÷ Ô ÷S� Í«X[D�� wÓ �D� Ô ¥�V�bMU¦�O[D�1�gUN;1de[D^?¬M]=^JèW°���Ç=`?U�]�;�[D^?Ç�� ÷ ö ÷,R Í «X[D��¹QÓô¥ ; V�bMU¦dX��]=�1;i���1U ó ö � Ô
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degree of field extension

Arithmetic in GF(2^n) using a normal basis generated by a prime Gauss period

multiplication
squaring

time for one multiplication / time for one polynomial multiplication«]�xD`?�1U � Í ÷ ! Ø�]=�cUN;WÊ8[D�c��`?Ç"V�]=dMÇ=]=�N��V�]�[D^ \ ñ gW��^?¬Ü;6Mp`X���1]�^8x \ � g�Ê8[D�cV1b?UwV1UN;gVr;1UO�1]=UO;
^ÒU+VK�}N��`^�ÍyØ�b?UwV1]=�cUN;:���1UoV1b?Uh�,°DUO���Hx�U�[�Ê ÷ Ô�ÔDÔDÔ V1�1]=��Ç=;OÍ � UN�1UI� E�y ]=;�xD]�°�UN^(@��´�^?[D�g�r��ÇA@X��;1]=;��gUNd?�gUN;gUN^BVL��V1]=[D^¢¬?`MU:V�[j�h^?[D�g�r��Ç�@X��;g]=;$¶ Ó \ y � öOöOö � y E y �m	 g ; ��^M¬�y]=;���d?�1]��QU:����`87�deUN�1]�[�¬£[�ÊiV���deU \   � ¹·g�[q°�UN�O� E �i]�V1b�¹¨§ � ÷ � ¥ � ÍhØ�b?U:V�]��QUO;����gU�Q���+��UN¬r[�^cV1b?U�Ç�UOÊ
V�uj�ò��Â�]=;OÍ¯Ø�bMU$;1�N��Ç=Ui[�ÊaV�b?Ul�1]�xDbBVzug�³��Â�]=;P�gUNÇ©��V�UN;yV�[�V�bMUtMp`?[�V1]=UO^pV \ { g
@eUOV³�_UNUN^:V1b?UiV�]=�cU�Ê8[D��[D^?Ul��`?Ç�V1]=d?Ç�]=�N��V�]�[D^�]�^cV1b?]=;�^?[D�g�r��Ç|@?��;1]�; ��^M¬QV�bMU�V�]��QU�Ê8[��_[D^MUde[DÇ���^?[D�c]©��Ça��`MÇ�V�]�d?Ç=]��,��V1]=[D^c[�Ê�V³� [cde[DÇ���^?[D�c]©��Ç=; [�Ê¬?U�xD�1UOU���Vl�Q[D;uV�  9 ÷ [q°�UN��� E Í
Ê8[D�� wÓ � Ô ó ��^?¬ ó ö ¥ ó Ê8[D�� �Ó ������� Í_Ø�bM]=;l�N[D]�^?�N]�¬?UN;��i]�V1b�V1b?U�d?�1UO¬?]=�nV�UN¬$Mp`?[�V�]�UN^BV óÊ8[D�M¹mÓR¥ ; Ê8[���Ç=���fxDU� ¯ÍlØ�bMU¦V�]��QUO;lÊ8[�����`MÇ�V�]�d?Ç=]��,��V1]=[D^cÊ8[D�M¹mÓ ÷ ���1U��N[D�cdX���1�H@?Ç�U�V1[V�bM[D;1Uf[�Ê�V�bMU�V�UN;uVi;1UO�1]=UO; t ��SmUW_:N,ÍG	�dX���1;gU�da[DÇ>��^?[D�c]©��Ç�;_[
ÓaUN�_V�b?U�Ê3��;uV�UO;gV����1]"V�b?�cUOV1]=�l[�ÊV�bMUfda[DÇ>��^?[D�c]©��Ç|@X��;1]=;��gUNd?�gUN;gUN^BVL��V1]=[D^M;�V�bX��V�bX�,°DU_@aUOUN^Éd?�gUN;1UO^BV�UN¬o]=^N	�UN�OV1]=[D^$½�ÍPØ�b?UU:Â�deUN�g]=�cUN^BVf]=Ç�Ç=`?;uV��1��V�UO;�V�b?��V$V1b?U�dX���1���QUnV�UO�N¹w]=;�V�b?U��O�1`?�O]©��Ç¯da[�]=^BV$Ê8[D�$d?�1]��QU�����`Y7deUN�1]�[�¬M;×��V1b?]=;�dX���1���cUOV�UO� ]�;���^:]�^?¬?]��,��V1[D��Ê8[��_V�bMU[@?Ç�[q�²��`?d:[�ÊÅV1b?U�d?�g[}@?Ç�UN�¥;1]�kNU��ibM]=�Lb]=;��N��`?;gUN¬C@��m��`?Ç�V1]=d?Ç>��]�^8x�]�^ÉV1b?U�Ç©���6xDUN� �1]=^Yx � Ó~���j� 7 �ª� \87 Ý 9 ÷ g ]�^?;gV1U,��¬�[�ÊR��� y Í��UnV1V1]=^8x�;g�r��Ç=Ç=UO��°���Ç�`?UN; [�Êy¹QÊ8[D�Gx�]�°DUO^� h��^?¬ ¦ ����;i���Q[�V�]�°���V1]=[D^c[�Ê�«XUN]�;1UOÇ�NAP�Smp c\ ÷8����� g V�[rxDUO^?UN�1��Ç=]�kNU�d?�1]��QU¦����`87cdaUO�1]�[�¬?;OÍ þ � × [D�cdX���g]=^8xWØ¯�H@?Ç=U R Í ÷ ��^?¬wØ¯�H@?Ç�U � Ís¥ ;�_U�[}@?;gUN�u°DU��c;1Ç�]axDbBV�Ç>�:]�^?�N�gU,��;gU�]=^ÉV�bMU¦deUN�g�NUN^BV��HxDU�[�Ê�XUOÇ=¬wU�Â�V�UN^M;1]=[�^?;��i]"V�b�;1�Q��Ç=Ç ¹aÍØ�b?U�d?�1]��QUPde[S� UO�>����`87ideUN�g]=[�¬?;Å[
ÓaUN�<;1�Q��Ç=Ç�UN��°���Ç�`?UN;ÅÊ8[D� ¹�Ê8[D�<U:ÂM���nV�Ç>� ÷ Ô ½ °���Ç=`MUN;2¥ ]  a ÷ Ô�ÔDÔDÔ ÍPØ�b?U��Q��Â�]=�Q��Çe¬?UN�O�1U,��;1U�Ê8[D��V�b?U�°���Ç�`?Uf[�Ê@¹:]=; ó Ô ��� U��,��^o;g`8@?;gV1]�V1`MV�UfV�bMUd?�g]=�cU$����`87¦daUO�1]�[�¬c[�Ê�V���deU \�Á�ój(mÁ·��ó Ô g>[q°�UN�z� E @��WV1b?U$d?�g]=�cUida[S�_UN�i����`87�daUO�1]�[�¬c[�Ê���#�6�������R�~K1���04>×( K �G��y����#1Ko���?��K�#&4�#+/3�#����K1����/ LA��	D��/�LN/��Ky;/�*�� �/_����/�L3��[�3AK-��*+(���/����S�A#1KO#+(J#+��	D;�9K6��/×K�K�G��/�Ln�?.���*+3��@�G��v��K1����KJ#&(O��(J(�����*+*���(�	7;(Z(9#+[�*+��� ��=9����#+(���*·QTSVU�WªX�" 8E:�:;:;% =�	��'8��A���



´ ü8µRü�¶�µb�¸·Ïú5µ�·j�Rý�¶�¹ � ��ºqü8��ü�þ9þ ý	þ%ý5»�º �A¼ ý ¼ µRù9ü8µRù �A¼ ÷ ó ÷
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Ø¯�H@?Ç=U � Ís¥ ! þ UO�1�OUN^BVL�Hx�Uo[�Êi�XUOÇ=¬ÈU�Â�V1UN^?;g]=[D^M;���� y [S°DUN�B���:�i]"V�bØ¥ ]   a ÷ ÔDÔDÔDÔ Ê8[���ib?]��LbZ��^M[D�1�Q��ÇG@?��;1]�;�xDUN^?UO����V1UN¬e@��¢��d?�g]=�cUrde[q�_UN�Q����`87hdeUN�g]=[�¬Ö[�ÊiV���daU \   � ��g[S°DUO�����lU:Â�]=;uV�;NÍPØ�bMU$dX���1���cUOV�UO� ¦ ]=;zxD]�°�UN^Q]=^WV�b?UiV�[Ddc�1[S� ��U�Í�x?ÍBV�b?Ui�|xD`?�gUN;yÊ8[D�s� E ���gU]=^�V1b?U�;gUN�N[�^?¬Q�O[DÇ=`M�Q^�Í�Ø�b?Ui;1`Y@8xD�1[�`?d¬�F[�Ê�Ú Ý�ß ]=;>[�Êa[��1¬?UO�0¹�§*�G� � Í¯Ø�b?Ui�1[S�i;P;1b?[S�V�bMUQ¬?]�;gV1�1]a@M`MV�]�[D^j]�Ê�V�b?UW°���Ç=`?U�Ê8[D�w¹j]=;���Ç=;g[É�1UN;uV��g]=�OV1UN¬�Í � [�V1UcV1bX��V�� UQbX�,°DUQÇ=]=�c]�V1UN¬[D`?��U�Â�daUO�1]=�cUN^BV1;lÊ8[D���fÓ�Õ Ö �i]"V�b÷? \ ��gPÓ�Õ Ö ��� \ Õ 9 ÷ gyÓ  J¹�@��÷¥ ] � a ÷ ÔDÔ�ÔDÔDÔDÔ Í
V���daU \�Ájój(�Á·� � ÷
� g�ib?UO�1U�� ÷
�F  Ú �� þ � � ÍÒ� [�V1bÉ����`87�deUN�g]=[�¬?;����gU$^?[��1�Q��Ç�]=^r� E�¡ ö�¢ ¡ [S°DUO�� E Í>{|U��N[DÇ�Ç=UO�OV�UO¬m;1[D�cU$[�Ê�V1b?U� ^§«�m¥ � öOöOö � �
������� Ê8[�� �ib?]=�Lb:V1b?U�d?�g]=�cU$de[S� UO�l����`Y7deUN�1]�[�¬¦[�Ê?V���deU \   � ��g�]=;vxDUO^?UN�1��V�UO¬�@��¦�$;g`8@8xD�g[D`?d�[��1¬?UO�Ò=�� ] ¥$��^?¬�V�b?U_dX���1���QUnV�UO�¹oÊ8[D�lV�b?U¦d?�1]��QU�����`Y7:daUO�1]�[�¬o[�ÊPV���daU \   � ¹)g�]=;$��V�Ç�U,��;uV$V�b?��V�[D�g¬?UN�$U:Â��NUOdMVfÊ8[D�� |Ó
½ Ô ½ Ô Í�«�[���V�b?]�;ÅU:Â�V�UO^?;1]�[D^¦�_Uy�N[D�cdX���gUy�ld?�g]=�cUy����`87idaUO�1]�[�¬f[�Ê�V���daU \ ½ Ô ½ Ô � ÷ ga[S°DUN�S� E�i]�V1b�V�bMU�d?�1]��QU�de[q�_UN�P����`Y7$deUN�1]�[�¬�[�Ê?V���daU \ ½ Ô ½ Ô � � ÷ �c[�¬ ÷ Ô ¥ Ô ÷ �,9 ÷ �Q[�¬ ÷ Ô ¥ Ô ÷
� gnÍØ�b?U�V1]=�cUN; Ê8[D��V�b?]�; V�UO;gVi;gUN�1]�UN;L^ÒU+VK�}N³�ÒX��ÒN�U��`^����1Uf;gb?[S�i^É]=^É«]�xD`?�1U � Í ¥�ÍPØ�b?UfU:ÂM���nV°���Ç=`MUN;����1U:¬?[��N`M�QUO^pV1UN¬È]�^£Ø¯�H@?Ç=U c Í ÷ ½�Íh«X[D�F@a[�V�bÖd?�g]=�cUr��^?¬Öd?�g]=�cUQde[S� UO�c����`Y7deUN�1]�[�¬M; ; ��`?Ç�V1]=d?Ç�]=�,��V�]=[�^Z]�;�¬M`?UhV�[ c Çax�[D�1]"V�b?� � Í ¥ Á ÍðØ�b?UjV�]��QUO;É���1UhV�bMU|�,°�UN���#xDU[S°DUO� ÷ ÔDÔDÔ�Ô d?�g[�¬?`M�OV�;$[�Êy¬?]KÓaUN�gUN^BV$Ê3���OV�[��1; ¤w��© §£� E y Í�Ø�b?U��g]axDbBVtug�³��Â�]=;i�r���+�p;$V�bMUMp`?[�V1]=UN^BV�[�ÊaV�b?Ui[D�g¬?UN�y[�ÊaV�b?Ui;1`Y@8xD�1[�`?dQÊ8[D�>V1b?Uld?�1]��QUi����`87�deUN�1]�[�¬�°�UN�1;g`?;_V1b?Uid?�1]��QUde[q�_UN������`87ÉdaUO�1]�[�¬�Í�Ø�bMUQd?�g]=�cU�de[q�_UN������`87ÉdaUO�1]�[�¬j[
ÓaUN�g;�;gÇ=[S�_UN����`?Ç�V1]=d?Ç�]=�N��V�]�[D^]�Ê�V1b?Uh[D�1¬MUN�m[�Êw� ]=;É��VÉÇ=U,��;gV:V1bX��VÉ[�Ê�V�b?UhdM�1]=�cUj����`87ÈdeUN�g]=[�¬���V�b?]�;m]=;:V1b?Uh�,��;gUÊ8[D�z  § � ÷ Ô ÷ Á)� ¥ Ô ¥ � � ½ Ô ½ Ô � Í�Ø�b?[D`8xDbÜV1b?U��i ;QÊ8[D��@e[�V�b´d?�1]��QUo��^?¬�d?�g]=�cUode[S� UO�����`87�deUN�g]=[�¬?;P���gU��NÇ�[D;1U�V1[fU,���LbW[�V1b?UN� ; V�b?Ui��¬?¬?]�V1]=[D^?��Çp�N[D�cd?`MV���V�]�[D^�Ê8[D�>dM�1]=�cU de[S� UO�����`87�daUO�1]=[�¬?;PV�[�]=¬MUN^BV�]"Êb��V�b?U�����`87�daUO�1]�[�¬?;y[�ÊaV�b?Ul]=^BV1UN�1�cUN¬M]©��V1U��XUNÇ�¬?;_�N��`?;gUN¬:�c[D�1U�N[��Qd?`�VL��V1]=[D^X��Ç�U�Óa[D�gVNÍ © Ê¯V�b?U�[D�1¬MUN�i[�ÊV1b?U�;1`8@8x��1[D`?do]=;i;1�Q��Ç�Ç=UN� ]=^ÉV�b?U�d?�1]��QUfde[S� UO��,��;1U ; V�b?UO^�V�b?Uj;1]"V�`X��V�]=[�^Ü�LbX��^8x�UN;NÍCØ�b?Uhd?�1]��QUh����`Y7ÈdaUO�1]=[�¬Ü]�;:^?[S� �OÇ=U,���1Ç���V�bMU]=^�Ê8UN�1]�[D����Ç�V1UN�g^X��V�]"°DU�Í þ �1]��QUcde[q�_UN������`Y7wdeUN�1]�[�¬M;��,��^Ö¬?[���`MÇ�V�]�d?Ç=]��,��V1]=[D^oÊ3��;gV1UN��]�^V�bM]=;f�,��;1U���`?djV�[��:Ê3���OV1[D�f[�Ê_�Q[D�gU�V�bX��^ ÷ Á Ê8[��M ¨§ � ÷S� ó Ô � ¥�¥ ÷�÷ ��ó R�R Ô �5Á�Á ¥�¥ � Í�{|U�N[�^?�NÇ�`?¬?UWV�bX��V�¹^��UNUOd?;�]"V�;���Ô[�Ç=U7�¯]�Ê ��;g�r��Ç=Ç=UO�Ü¹j]�;��S°���]�Ç©�H@MÇ=U ; V1b?UN^�V�b?UW;g`8@?;gV1]�V1`MV�]�[D^[�Êl��^?[��1�Q��Ç_dM�1]=�cUr����`Y7�daUO�1]�[�¬¤@��Ö�wd?�1]��QUQda[S�_UN�c����`87�deUN�g]=[�¬|Ê8[D��� E�y ;1deUNUO¬?;`?dÉ�XUNÇ�¬É��`?Ç�V1]=d?Ç�]=�N��V�]�[D^�Í T `M��U:Â�daUO�1]��QUO^pV1;�;gb?[S�FV�b?��Vl���1]"V�b?�cUOV1]=�3@eUN^MUO�?V1;lÊ8�g[D�§[D`M�
xDUO^?UN�1��Ç=]�k,��V1]=[D^:[�Ê¯V1b?U���d?d?�g[B���Lb�[�ÊP����[kNAPnSmp c�\ ¥ ÔDÔDÔ g¥



÷ ó ¥ ø�ù9ú�û5üOý	þØÿ��� ú���ý��

0

10

20

30

40

50

60

70

80

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
0

2

4

6

8

10

12

14

16

18

20
C

P
U

-t
im

e 
in

 m
ill

is
ec

on
ds

im
pr

ov
em

en
t

¦
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Arithmetic in GF(2^n): prime vs. prime power Gauss periods

multiplication prime power GP
multiplication prime GP
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?J��X��B��;CM��
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=
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=<ý&?��8þQ���":'IÍ!fý&? �C;#=>��ý&�����"!sé-í'�6þ�="=
�"���6ÿ+M&�"W+í�;&�	��W+í�ÿ$�	ñ���������!�;&=
�\?�;&� R h �8ÿ$�s��!�;&���¤Iqý�!`¨?�;#�Xÿ�ý�����;#��;&W+!��C;#:	í�é �"�
����!��
���
�A���":gÿ$�P:��
��;Hÿ$Wvÿ$�y�¤���
���Hçf© � ç�ý&Ib�%W+ñ}ý�!fÿ�����?Tç R K i R - Iª � �Pã äA, .�08ý&I�:��
ñ�!��
�9W$�
���J����;&�¬«Jn ç è �Zÿ$�·��!��
=<ý�?F�8þ	���":)�6þ�=>�)����;#�! m ª �¤î1nÍ. à á Ð#Ñ | � �Y�� ?�ý*:�� àá �����
� ����� ÿ+�-M��"!1��� ý&IF� � ã ä U =";&�é���=�ý�?F�8þ	���
:é-í þ��6ÿ$��ñ������}§J¨%¨
���
��:��
:}§zþ	="Waÿ+:��C;#���%W+ñ}ý�!6ÿ+���	?�© R K�® ý&��="��ý���� à á ;&��:��¯�·=<ý�?F�8þ	�fÿ$��ñY���	�D��!1�<ÿ$?�;&ñ��m m nz��nz���>£ � ¦ b �×XLÿ+���D���	� ± �8ÿ$�	�"���HO`�"?�;Hÿ+��:��"! h ����ý�!��
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!�;#�fÿaý����FIqý�!D�¤���
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Parallel exponentiation in Kung’s model
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ü£ý Ù þ E Õ Fâ� e.�`V&p h ��i E E.ÿ D�� E E G J × FMF K
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��t6ª�~�ÎÏ [ Õ 8 à�� Ð � Ú Ï�Ñml Þ ÿ � t � Å 8 t ¡ �M~p���µt-� G ¡ V��U�W�MV��p~�oMoZV�� � �  ¨ ��� «�d�Wo�n
t ¡ �M~p�}�`t-� x4E PF ��~ñ��t6ª�~2Î�ÏH[ Õ � Ú Ï Þ à�� Ð � Ú Ï·Ñml Þ ÿ � t � Å � Ú Ï Þ � � vroZ�M~p� S nò�M�W~ñt���p�V��Zng�M�W�
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×Sê)½ �`ëÊì �� Hí"î¢¡8£ï ì ¤mí$ð
E ÿ F ² ¹�Ò#Í�¹`t�ÓÁ¹dÍxÍd¿ÁÀ/¿/¼¾ÒñË¥·P¹�¿gÒ®Õ§ÄÆ¿ÁÀ/·�ÄÆ¸4¿�»�·#À E ³aÖ° $³¦× F ÀÂ·�¹xÀË�¼¾Ã ÉÊØWÀ�¸9ÈBÀ/·m¸(¸kd�ÉÊ¼¾Òm¸9Ò#ÀÂÈ
¼ih�ÀÂ·W¿gÈ¢ÉK¹�½pÀÂ¿ÁÀ/¿/¼¾Ò Ø�ÈM¿`Ò*»¨¹*ÀÊÃU¼¾ÈpÀÆ� Éø½¦¼*Ë�¸4ÈMÈ¦¼¾½MÈ¤¿`ÒñÍW¸&ÉÊÀÂ·

± ²ZÙ@Ú�Û/Ü�Ù ÛùÝ�Þ E Õ Fâ� ª« ¬ ³a× Eml Ä�' Ú5(ÁÞáon ¿&hP³aÖñ[ � fm¹�Ò#Í³�Öjp E � ² E ÿ F J × F�q ³a×Tp l � ² E ÿ F p ÛÚ l�Ñ Û/Þ # Å�l J × n ¿&hP³aÖ | �
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	 ù ��«�Wngo��t-�Mt-��~��9~��°wW~a�9~��M��n`vW~�o��9�x~òwW~p�*�9��V ¡ �M�W~î��V��`�g~p���Mn`V�v oZ�9t.p�~îngv ä ��p�V��Zng�M�W�7× � ��½\oZ�M~p�M×&×¦�×H½W� � �}*q¯*~poÆ�9�W~�vd�W��k#~p�¢V ¡ n`vxvW~p�ÆvWV�wW~�o£ngv��9�W~��V����(�WvWn`�pt��9ngV�v(�M�M~p~��Æ«�W~��W�M~aª�n`V��WoZ��l
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� E z F [I³¦×Tp �`v���`v
z p E z J × F�q �gv��
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�W�x�9t��9ngV�v����W~pvx~�ª�~��(�9�x~�V-�MwW~�� V ¡ » E ÕÎ¯ F n`oj�µt��e��~���V����Wt-�M~�w2�MV �O�O«���xo � ��~}wxngª�n`wW~
�9�x~��W�M~��pV����W�x�9t��9ngV�v�n`v��9V��&�îV�oM�W���p~�oMoMn�ª�~���t-�¥�9o ¿ t-v n`vWn��9nµt��KV�vW~Ot-vWw2tíì�V:��ngvå�UV�vW~-�
«�W~b�M~�oM�W���9n`v²�Ot-����V-�Mng�M�W� ��n`�g�I�W�MV:ª-~b�M�W~ ¡ V��`�gV¾��ngvå�y�#V��Wvxw ¿
³ØîÎïcïR� ����ðÂ��ñ�ð b°¸¾À<·¬÷x¸�¹®È¦Ëa¹�ºµ¹�½ »�½a¸a¹*À�¸4½}ÀÂ·P¹
Ò|ègf}æ ÷x¸�¹}ÉÊ¼¾ÈM¿ÔÀÂ¿óò:¸�¿gÒmÀ&¸9»x¸9½�f�¹
ÒmÍE�« ÖÊ  « × F ÷x¸!¹�Ä¢¸9¿g»�·#ÀMÎ
Ï ¿�Ðõô ÈM¿`Ò*»b¹xÀøÃ�¼¾È6Àø�ö �
	 l°Éø½a¼�Ëp¸9ÈMÈa¼:½MÈ�ÀÂ·#¸4½a¸£¿gÈ¢¹¬·�ÓÁ¹dÍxÍd¿ÁÀ/¿/¼¾ÒOË¥·P¹�¿`ÒBÕÎ¯�ÄÆ¿ÔÀÂ·�ÄÆ¸4¿�»�·#À



èi÷tø ù�úüû£ý ¥Cþ6ÿ����� û�� þ��
E"« Ö°  « × F Ëp¼¾Ã ÉÊØWÀ/¿`Òx»�À2[ ú�è�  �C�C�  �·¤é J è.û(¿`Ò ÍW¸&ÉÊÀÂ·
Ã º Ù@Ú�Û/Ü�Ù ÛùÝ�Þ E Õ ¯ F ¸ ÄÆÆÆÇ ÆÆÆÈ

« ×TpIe æ p:�`Vt�
	Î·
i ¿�h=� ¯ [ ±�� ���� V á�� q �°|·¤é J ègfø¹�ÒmÍ« ×Tp O lá p E ·ié J ·ié Í l F�q è q e.�gV���	#�ji Rq « Öjp   lá p º�� Í lº Í l q l	 p E æ 	 q � æ F ¢ ¼�ÀÂ·m¸9½pÄÆ¿gÈa¸¾Î

Ï ¿g¿�Ð�Ñ&Ò©ÀÂ·m¸!ôõ*ö£Ó/ÃU¼�ÍW¸9º"f À/·W¿`È!Ë¦¹�Ò�÷W¸R¿`Ã Éøºù¸4Ã�¸4Ò#À�¸�Í�ÄÆ¿ÁÀÂ·
ú�¸�� e æ p6�gV��
	Î·
i ¿�h=� ¯ °|·ié J ègf#¹�ÒmÍ

eµ�`V�� 	 ��i q ± ¸4º`È¦¸
ÈpØ6ÉÆ¸9½MÈpÀ�¸�ÉmÈ�¹�ÒmÍUË�¼¾Ã�Ã¨Ø-ÒW¿/Ë¦¹xÀÂ¿ù¼¾Ò Ëp¼:È6À£¹xÀÊÃ�¼¾È6À

ü£ý Ù þ E Õ F ¸ ÄÆÇ ÆÈ
ÿ pIe æ p:�`Vt�
	Î·
i q �yp O Y� · 	 é J ±g·¤é q è R ¿�h=� ¯ °|·ié J è� 
ÿ p E e.�`V�� 	 ��i q ± F�q �yp O · é p E è J l

á F ¼�ÀÂ·m¸9½pÄÆ¿gÈa¸¾Îq � � 	 J ë�� q è%¨ q l	 p E æ 	 q æ F R
±©~!n`�g�`�Wo¥�9�Mt��9~ò�M�W~Rwx~p�#~pvWwW~�vW�p~�V ¡ �9�W~¤�W�Z~p�pV-���W�*�4t��Mn`V�v�V�v}�M�W~Rvd�W�y�m~��îV ¡ �x�MV��p~poZoMV��Zo���Ut-v�~�¡xt-���W�`~�����=�;ï\����î ����ð/�
��ð ³K~a�¬· [ ±�t-vWwvæû[ � �}±©~(t-oZoM�W��~ « ×�[ « Öñ[öè � t�vWw��M�W~p�Z~ ¡ V��Z~
�9�x~(~pw²��~po�t��M~(vxV-�!�`tt�#~p�`~�wI��«�W~B��V����x�x�4t��Mn`V�v�V ¡ Õ ¯ ¡ V��<À¬[7ú�è- ¦±*  �  eëW ��* �ø* 6÷�ûb�}tC��#~ t-o�n`vï¯°n&���W�M~KèC¨x� � �r¯�V��O� [ è��M�W~®vd�W�y�m~��}V ¡ �W�MV��p~�oMoMV-�Mo}ngo��9�W~��mV��M�9�g~pvW~��4óP�
«�Wngo(n`obvWV®�`V�vå�-~p�j�9�M�x~ ¡ V�� � ° � �W�MV��p~�oMoZV��Mo��®§&v��M�W~��`t��M�M~p�b�6t-oZ~ � �M�W~}wx~p�x�M��n`o t
�pV-vWoM~@0��x~pvW��~BV ¡ �9�W~j�`V:��~p���#V��WvWw�V�v���t-�Mt-�`�g~p�ø~6¡*�mV�vx~pv��9n`t��9ngV�vI� ²

¯�V��R�M�W~B��V����(�WvWn`�pt��9ngV�v��pV�o¥�9o � ��~�t-oZoM�W��~B�9�Wt���t-�g���x�MV��p~poZoMV��Zo���t6ª�~�o¥�9V��Z~pw t-�g��~��`~�ã
��~pv��9oÈú�è-  �C�C�  e· é J è)ûbt ¡ �9~��î�9�W~R�W�M~��pV����W�x�9t��9ngV�v¨�gV*�pt-�`�D� � nÔ� ~-� E�r   PF v» E Ã FÆQ! ¡ V-�
t-�g��è ¸ r Â · é t-vWwv¨+¸ vÂ ���" á�ß ÞißàÔ�Õ�ß$#�Ô²ÞißàÚâá>Ñ §&v2�9�W~+*��ZoZ� ��t-�Z�bV ¡ �9�W~��W�M~��pV����W�x�9t��9ngV�v � ��~��pt-�`���W�µt��M~�t-vWw�wxn`o£ã
�9�Zn��W�*�9~�vWV�wW~po��xvd�Mn`�ò~pt-�4�§�W�MV��p~�oMoMV-���Wt-oO�pV����W�x�M~pw§t��O�`~pt-oZ�BV�vW~UvWV�wW~-��«�d�Wo � ��~
�pV-���W�*�9~ t��9V��4t-� V ¡ �N¯P[ ± � ���� V á�� q � ~�¡*�#V�vW~pv��Mo\n ¡ �  �
	 	 �W�MV��p~�oMoZV��Mo�t��M~ t:ª�t-ng�Dã
tt�W�g~-�;± ng�9�xV��x�¢�`V-oMoÆV ¡ ��~pvW~��9t-�gng�/� � �î~¤�M~�oZ�M�Mn`�a�¢�9�W~�vd�W���#~p�¢V ¡ �W�MV��p~�oMoZV��Mo�t-vWw�t-oZoM�W��~
� ¯ ¸ ·ié J è&%ø�9�W~�vd�W�y�m~��\V ¡ �W�ZV*��~poMoZV��Mo ,`; 0ø� $ tT�#V-�Z�9�`~�vW~p�4ó ¡ V��¤�9�W~BngvWng�Mnµt-�gn�.pt��9ngV�v
oZ�9tt��~��
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¯°n&���W�M~KèC¨x� � ¿!- v§n`�g�`�Wo¥�9�9t
�9n`V-v�V ¡ �9�W~U�W�Z~p��V����x�x�4t��Mn`V�vHo¥�4tt��~����W~�v§�M�W~Uvd�W���#~p�OV ¡
�W�ZV*��~poMoZV��Mo¤�4��t-v²��~po���«�W~j��t��9t-��~��M~p�Mo¤t-�Z~jwW~poZ�p�Mn&�m~�w®ngv�ðm¡xt-���W�g~�è%¨x�DèCëW�. �0/2143658769�ï ����ðÂ� ´ ð�: �M~��pV����W�x�9t��9ngV�v ¿ ngvWng�Mnµt-�gn�.6t
�9n`V-vI�§&vW�W�*� ¿;- oM�6t��µt-��·� �
	 	 � t-vxwU�M�W~jvd�W���#~p��V ¡ �W�MV��p~�oMoMV-�MoR�ö �
	 l
�þ �x�9�x�x� ¿<- ·iã&t-wWwWn��9ngV�v¨�4��t-ngv�Õ ¯ �pV-���W�*�9n`v²�B�9�W~joM~a�¬À [Æú�è� ¦±*  �C�C�  4� ¯ û(���W~��M~b� ¯ [

±�� ���� V á�� q �O�=«�W~¬·%ã�t�wWwWng�Mn`V�v(�4��t-n`vOoMt��9ngok*�~�o}À Q ú¤¨x  �1�C�  4� J è.û�üõ» E Õ ¯ FIQú¤¨x  �1�C�  4� J è.ûd�è��<u�~���Õ ¯ �M�W~j~p���x�/�Ut-wxwWng�Mn`V�v��4��t�n`vU��ng�9�j» E Õ ¯ F [Æú�è)ûd�
±*� �>=�� t-�g�I�W�ZV*��~poMoZV��Mo¬¨�¸ ®Â �������
� � ����� ���}� = � �²÷
� � �>=d� ¨�¸@?>¸ eµ�`V���	#��i � = ë
�I÷ëW� >k?°vÂ ±>A C4D ����*� u*~���ÿ\[�± A q E �q è F �øx� - wWw�vWV�wW~ E ÿ�  #F t�vWw®�Z�W�`~ EZE ± A   #F   E Eq è�  #FZF �9V�Õ ¯ �÷*� �B=�� t��`��¨�¸  ¯ Â � ��n��9�  A[  ¯#� = t-wWwU�9�W~jvWV�wW~ E ÿ�   ¯ F �MVOÕÎ¯.�C � � � C�D � �BÕÎ¯µ�

��3E1°��1 a 58765F1 � ����ðÂ��G�ð ¶=·#¸j¹�º�»x¼¾½Z¿ÁÀÂ·xÃ^ÄÆ¼¾½ZÇ�È!¹�È�ÈÁÉÊ¸pË9¿`Ìm¸�Í#Î
Ï ¿�ÐH¶=·m¸�·�ÓÁ¹�ÍWÍd¿ÁÀ/¿/¼¾ÒHË¥·P¹�¿gÒ�Õ ¯ ÄÆ¿ÔÀÂ·rÄÆ¸4¿�»�·#À E�« Ö°  « × F Ë�¼¾Ã ÉÊØWÀÂ¿gÒx»LÀ [IH�è�  �C�C�  4� ¯ û

Ë¦¹�Ò�÷x¸�ÉÊ¸4½ehÔ¼:½MÃ�¸pÍ}¿`Ò ÍW¸&ÉÊÀÂ·
Ã º Ù@Ú�Û Ü Ù Û Ý Þ E Õ ¯ F ¸ « ×Tp E e.�`Vt�
	#�ji q è F �



èi÷ C ù�úüû£ý ¥Cþ6ÿ����� û�� þ��
Ï ¿g¿�Ð�Ñ&Ò}ÀÂ·m¸Êôõxö¢ÓÂÃ�¼�ÍW¸4ºPÀ/·W¿`ÈÆËa¹�Ò¨÷W¸°¿`Ã Éøºù¸4Ã�¸4Ò#À�¸�Í(ÄÆ¿ÔÀÂ·(ú�[ûeµ�`V�� 	 ��i q è£È6Ø6ÉÊ¸4½ZÈ6À�¸&ÉøÈ

¹�Ò#Í®Ë�¼¾Ã�Ã¨Ø-ÒW¿/Ë¦¹xÀÂ¿ù¼¾Ò®Ë�¼¾È6À£¹xÀÊÃ�¼¾È6À
ü£ý Ù þ E Õ ¯ F ¸ ÿ p E eµ�`V���	#��i q è F�q ��p E � ¯ J è F p E � J è F6���3E141 �Üð J V-�M�M~����MvW~poZo ¡ V��`�gV¾��o���n��9���M�W~ ngvdª�t-�Znµt-v�� ¿K-R¡ �M~p���µt-�L?(V ¡ o¥�9~p�xo � �²÷2t-�`�

vWV�wW~po E�r   #F ��ng�M�¾è�¸ r ¸ ��ngvEH�±>A Ìml  4�N¯�ûOt�vWwK¨í¸ {Â � t-�Z~(ngv�ÕÎ¯µ��±©~(oZ�WV:� �9�Wngo����n`vxwW�W���Mn`V�vUV�vM?M�?î~ ¡ V-�M~ �M�W~(�gV*V-� � t-�`� �W�ZV*��~poMoZV��Mo!��t6ª�~���~�vW~p�Mt��9~�wñ�9�W~ ~p���x�/�®t-wWwWn��9ngV�v®�4�Wt-n`v�t�vWw
�9�d�WoN» E Õ ¯ F¤Q H¤¨x  �1�C�  4� J è)û�[NH E è�  #F�¿ ¨v¸  Â �¹ûd�PORV:� � ��~OoM�W�W�#V�oZ~��M��t����9�x~
n`v�ª�t-�Znµt-v��Æ�WV-�`wWo8�#~ ¡ V��Z~�µt-�Q?Z�8³K~��æÿç�m~¤t-vO~p�g~p��~pv��Æ��ng�M��± A Â ÿE¸r��n`v�H�± A Ìml  9� ¯ ûd�m?��
�9�x~Bn`vWwx�W���Mn`V�vñ�����#V-�9�W~�oMngo � �9�x~BvWV�wW~po E ±>AÁ  #F t-vxw E +q è-  #F t-�Z~Bt-�g�M~pt-w²�®n`v ÕÎ¯KoZn`vW��~¨~¸ õÂ ± A �U«�W~p�Z~ ¡ V��Z~ � �x�MV��p~poZoMV��  [Øÿ J ± A J è Â ��ngvEH�± A  4�uû}�pV����W�x�M~po vWV*wx~E ÿ�  #F ��V��M�Z~p���M�&�-�Ku��M~p�Á÷®wWngoZ�M�Mn��x�x�9~�o�ÿ}�9Vñt-�`�¢�W�ZV*��~poMoZV��Mo���«�d�Wo � t ¡ �M~p�j�9�W~¨�`t-��t�v��
�W�ZV*��~poMoZV��¬¨+¸ vÂ � ��t-o�oZ�MV��M~�w��M�W~jvWV*wx~po E�r   #F ��n��9�{èE¸ r ¸r��ngv�H�± A Ìml  4� ¯ ûd�

«�W~p�Z~}t��M~�V�vW�D� vxV�vIã/·%ã&o¥�9~��Wop� þ vW�D�ñ�W�ZV*��~poZoMV�� ¨¨�pV-���W�*�9~pobt�vWV�wW~�n`v�~aª�~��k� �µt��
V ¡ oZ�M~p�Wo � �²÷*�Æ«�xn`o��W�MV:ª-~po��9�W~j�p�`t-n`��~pw�wx~p�x�M�I�§&vB�9�W~
?�u : ã&��V*wx~p� � �î~î�6t-v�ngwW~pv��9n ¡ �b~6t-�4�O�µt��y����t!oZ�W�#~p�Mo¥�9~�� � nÔ� ~-�-ú�[ûe.�gV�� 	 �ji qè��8§&vU�µt��Q¨�¸@?}¸ e.�gV��
	m�jij~pt-�4�®�x�MV��p~poZoMV��<¨+¸ �Â ��ngvEH�± A  4�¹ûboM~pvxwWo!� J èj�pV-�Wn`~�o
V ¡ ng�Mo�M~poZ�W�g���MV�t��`�øV��9�W~��¤�x�MV��p~poZoMV��Zop�£«�Wn`o��pt-�WoM~�o!tB�MV-�4t-�ø�pV����B�WvWng�6t��Mn`V�v}V ¡R

ßMà A à � ���� V á�� E � J è F p:��n`v�H�± A  4�uû![ E � J è F p<ST=� q R
ßMà AVU � ���� V á�� ± A8WX[ � 	 J � q E � J è F p O ± � ���� V á�� J è R

[ ��p O � q ± � ���� V á�� R J O � q ± � ���� V á�� R J E � J è F
[ ��p¾� ¯ J � ¯ J E � J è F [ E � ¯ J è F p E � J è F

t-o��p�`t-n`��~pwø� ,
wyx ÖZY�Ú\[vÑ «�W~¢n`vWn��9nµt��`n�.pt��9ngV�vç��~pvx~p�9t
�9~po�t�4��t-ngv V ¡ t�� ��V�oZ�=�N¯*[ ± � ���� V á�� q �ö° ±-�
~p�g~p��~pv��9o��
§ ¡ · [s±Ot-vWw�æ^[ � �9�x~pv®�M�W~b�W�M~��pV����W�x�9t��9ngV�vUn`o��pV����W�g~��9~����W~�vW~�ª-~p��t
�
�`~pt-oZ� � �x�MV��p~poZoMV��Zot-�Z~!n`v�ª-V��gª-~pw � t-oîng�`�`�xoZ�9�Mt��9~�wOn`v¨ð�¡xt-���W�`~ è%¨x�DèCëW�Ê¯PV-���`t-�e��~��Æª-t��`�W~�o
V ¡ æ V���· � V��Bt oZ�}t��`�`~��(vd�W���#~p��V ¡ �x�MV��p~poZoMV��Zo � �î~���t6ª-~��MV t-wWw§tñoM~��pV�vWwïoZ�9tt��~-�
«�Wngo\n`o!t}�`n��M�9�g~9�Wng�RwWn^]����W�g� � oMngvW�p~ �î~(�ît-v����9V¨t:ª-V�n`w �WvWvW~��p~poZo9t-�£���pV-���B�xvWn`�pt��9ngV�vI�±©~�t-oZoM�W��~��9��t
� t��`�\�W�ZV*��~poZoMV��Zo �pV-���B�xvWn`�pt��9~ñ�M�W~png���gV*�pt-�`�D�§oZ�9V-�M~pw n`v��9~��M��~pwWn`t��9~
�M~�oM�W���9oî�MVOt-�`�#V-�M�W~p�ò�x�MV��p~poZoMV��Zop�£«�d�Wo � ��~ ¡ V*���WoòV�v¨�M�W~��M~�wW�W�a�9n`V-v�V ¡ �9�W~�vd�W�y�m~��òV ¡
oM�x�m~��MoZ�M~p�Wo!t-vWw � �x~pvW��~ � �9�W~��MV-�4t-�øoZ�4t��Z���W���pV�o¥�!ú p ÿ �±�~�wW~�*�vW~®�M�W~�oM~10d�W~�vW�p~ V ¡ t-�g�ò�#V�oMn��9ngª-~Un`v��9~@��~p�Zo`_ ß  �_pla  �1�C� vWV-��wWngª�ngoMn��x�`~j���§t��n�ª�~pv�oM�pt-�µt���·� �
	 	 ���_ ß [ è t-vWw _ A [a� _ A Í l q ± n ¡ ·�wWn�ª*ngwW~po<_ A Í l q è- _ A Í l q è ~p�goM~ ¡ V��b?} �
	 ß �E èC¨x�&è%÷ F
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±©~ò��t6ª�~b_ A Ì á J _ A ¸ E _ A q ±-� F J _ A [ ±-� ¡ V��Êt-�g�0?> ��	 ß � t-vWw�t-�g�*ngv�ª�V���ª�~pw��x�MV��p~poZoMV��Zo��t6ª�~�oZ�MV��M~�w��9�W~+*��ZoZ��� ¯ ° ±�� ~p�`~���~�v��9o�è�  �C�C�  4� ¯ �`V��6t��`�&�-��«�d�Wo � ~6t��4���W�MV��p~�oMoZV��¨�¸ ÅÂ � �6t-vr��V����x�x�9~ �M�W~ñvWV�wW~�oc_ A Ì á 8 | � ¯ ¡ V-�¨t-v@?v¸ � ¯ t-vxw G  �
	 l
��ng�M�WV��x� ¡ t-�g�`ngvå�N��t-�4óO�W�#V�v}vxV�vIã&�gV*�pt-�`�D�(o¥�9V��Z~pw��W�M~�wW~p��~poMoZV��Mo�� - �`����n`oMoZn`vå�j~6¡x�#V�vW~�v��9o
t-�Z~ò�B�W���9n`�x�`~po V ¡ ·!t-vWw��pt-v��m~��6t-�g�p�W�`t��9~�wBoM�²�WoM~@0��x~pv��9�D���8±�~ ¡ V��M��t-�`n&.p~Æ�9�x~òwW~poZ�p�Zn��#~pw
oM~��pV�vxw ��t-�¥��V ¡ �9�W~j�W�Z~p�pV-���W�*�4t��Mn`V�vI�. �0/2143658769�ï ����ðÂ��d�ð�: �M~��pV����W�x�9t��9ngV�v ¿ ì�V:�j�§&vW�W�*� ¿;- oM�pt-�µt-�N·Q �
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� p E · J è F p �
�`V�� 	º �q « Öjp è

� p ·· J è p �
�`V�� 	º � �

§ ¡ �9�x~òvd�W���#~p�ÊV ¡ �x�MV��p~poZoMV��Zo¢� ngo°�`t-�e��~��M~��µt��Mngª�~£�9V � � �9�x~pvB��~�4�WV*V-oM~
æ [^e �á i���«�W~�#V��WvWw wWV*~�o°vWV����4�Wt-vå��~�n`vj�9�W~��6t-oZ~î� ¯ °|·¤é J è��8u�n`vW��~�æo¸ w �`V�� º � J ±Ê�`V�� º �`V�� º � y qè � �9�x~Æ�W�M~aª*ngV��WoK~�oZ�9ng�}t
�9~ÊngoKt-�`oZV�t-vj�W�W�#~p���#V��WvWwjV�v��M�W~ÆwW~p�*�9�jn ¡ �ïngoI�µt��e��~Ê��V�����t-�M~�w
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�9V � � «�W~p�Z~ ¡ V��Z~ � ��~Ut-�g�îtC�*o(��t6ª�~j��t-oZn`�¨��V�oZ��t��B��V�oZ� « ×Kp E e.�`V�� 	 ��i q � F�¡ V��(�9�x~
n`vxng�9n`t-�`n&.6t��Mn`V�vø� § ¡ �9�W~��M~�n`obtUoM�W���p~poZoMn�ª�~�ìWV¾� ��t-�Z�bngv �M�W~��W�M~��pV����W�x�9t��9ngV�v��9�W~�v©�9�x~
��V��Mó¨V ¡ �9�xn`o��t-�¥��n`o E vW~6t-�Z�&� F ~�ª-~pvW�D�UwWn`o¥�9�Zn��W�x�M~pw�t-��V�vå���9�x~ � �W�MV��p~�oMoMV-�Mop�

«�W~ñ~�oZ�9ng�}t
�9~�V�v��9�x~ñwW~p�*�9� V ¡ �M�W~ ��t-ngv�oZ�9tt��~®n`o���ngª-~pv|��� J V��MV��g�µt-�£� è%¨x�Dè¾±*�
«�W~b�}t�n`v�oZ�9tt��~j�îV-�Módo¤��n��9�U�9�W~9·ié>ã&t-�k�¨�M~p�x�M~poZ~pv��4t
�9n`V-v®V ¡ �9�W~b~�¡*�#V�vW~�vd�p��±©~ �Wt:ª-~
��º � E ÿ F ¸ lé p
�Îº E ÿ F�q è9¸��é q è ¡ V-��t-�`��¨�¸0ÿ Â · � �

¯�V��yæ [ e �á i � �M�W~}�Wt-�Z�Mng�9ngV�v2n`o(�xvWn ¡ V��Z� ¡ V��y�#V-�M� « Ö [4¨ñt�vWw « Ö | ¨*�ñð¢t-�4�
�W�ZV*��~poMoZV��E¨ ¸ ªÂ � ��t-oj�9V��pV-���W�*�9~OV�vW�D�K·iãÁoZ�M~p�Wob�9V��6t-�g�p�W�`t��9~�n��9ojn`v��9~��M��~pwWn`t��9~
�M~�oM�W�����vg©[ ÿ�g%· g ¡ �MV�� �9�W~U�W�Z~p�pV-���W�*�9~pwïwWn��-ng�uÿ�g��§«�Wn`oO�4t�ó-~po�t�����V�oZ� « Ö¾pIæ pE ��º � E ÿ F J è F ¸ « Ö®p-�Îº E ÿ F ��t-v��v·iãÁoZ�9~��Wop� þ �W�\oZ�6t-�`tt�W�g~(t-�&��V��Zng�9�x� n`o\t��`oMV}�mV:��~p� ¡ �x�
n ¡ æ [ w �gV�� º � J ±Ê�gV�� º �`V�� º � y q è��}«�W~pv��M�W~}ngv��9~p�Z��~�wWnµt
�9~O�M~�oM�W���9o��vg¨��V����W�x�9~�w�����W�ZV*��~poMoZV��Mo ¨®¸  Â �u��tC�ñ�pV-vd�9t-n`v�oZ�W��obV ¡ wxn���n��9op� ¯�V�� « Ö¬[Å¨ � �9�W~OwW~��x�9� ngo�#V��WvWwW~�w���n��9���M~�oM�#~p�����MV J V��ZV��`�`t-�k��è%¨*�&è¾±��m±�~j��t6ª�~(��º � E ÿ F ¸ �é q è

Ã º Ù@Ú ß Ù ÛùÝdÞ E Õ F J Ã º Ù@Ú ß Ù ÛùÝdÞ E Õ ¯ F ¸ « ×Tp�F è
� p�  �æ q è ¢�q e.�gV��
	#�ji HE èC¨x��± � F

¸ « ×Tp �
�`V�� º � p è

� p�F�è q ±Æ�gV�� º �`V�� º �
�`V�� º � J ±Ê�gV�� º �`V�� º � H q « ×jp E eµ�`V���	#��i q è F

¸ « ×Tp è
� p �

�gV�� º � p E è q�� E è FMF�q « ×íp E e.�gV��
	#�ji q è F �
«�W~�~�¡*�mV-vW~pv��9n`t��9ngV�v��x�MV��W�g~p� ngo �Wn&���W�D��oM�pt-�µtt�x�`~ � �m~��6t-�xoM~��M�W~}vxV�vIã/·%ã&o¥�9~��Wo(�pt-v¼�#~
~�ª-~pvW�D� wWn`o¥�9�Zn��W�x�M~pw��9V�t-�g�Æt6ª�t-n`�`tt�W�`~ �W�MV��p~�oMoZV��Mo���«�x~�V�vx�&��t�wWwWng�Mn`V�vWt-�°��V�oZ�bn`oN�-ngª�~�v���ñ�9�x~���V��`�g~p�a�9n`V-vI��¯�V��\oZ�}t-�g�°ª�t-�`�x~po�V ¡ � � ��~�~�¡*�m~����(tj��V*V�w�oM�#~p~�wIã&�x��n ¡ « Ö§[ ¨x�
«�d�Wo � �9�Wngo ¡ t6ª�V-�9tt�W�g~R�pt-oM~RV&�m~p�Mo�vWV-��V�vW�D���9�W~¤�Wn��-�W~po¥�ò��t-�Mt-�`�g~p�WoZ�m~�~pwIãÁ�W� ¡ V��£��t-�Mt-�`�g~p�
~�¡*�#V�vW~�vd�Mnµt��Mn`V�v��W�x�!t-�goMV���V*V�wUoM�pt-�µtt�xn`�`n��/����¯�V�� « Ö | ¨ � �M�W~b�}t-ngvUoZ�4tg��~ �Z~�ª-~6t-�goR�9�x~�#V-�M�M�`~pvx~p�4ó�V ¡ ��t-�Mt-�`�g~p�K~6¡x�#V�vW~�v��9nµt
�9n`V-vI�¬§&v®�9�Wngo!�6t�oM~ � �î~(oM�W�W�#V�oZ~(�9��t
�!�9�x~(�pV-oZ� ¡ V-�
t�·¤é}ã&o¥�9~�� t-�Z~ E �ZV��å���W�D� F �9�W~j�pV-oZ�9o ¡ V���æÅ�}t-v��í·iãÁoZ�9~��Wop�¢«�W~�vÃ º Ù@Ú ß Ù ÛùÝdÞ E Õ F J Ã º Ù@Ú ß Ù ÛùÝdÞ E Õ ¯ F¸ « Ö�p E � J è F�q « ×TpIe.�gV��
	#�jiq « ×Tp

� «
E è q « F á J è p �

�`Vt� º � J ±Ê�`V�� º �`Vt� º � �¸ « Ö�p E � J è F�q « ×Tp E eµ�`V�� 	 ��i q è FE èC¨x��±¤ë F q « ×Tp «
E è q « F�á J è p �

�`V�� º � p E è qL� E è FZF��
«�W~Bvd�W�y�m~��!V ¡ ·%ã&o¥�9~��Wo!ngo!vWV-�¤�9V-�W�4�W~pwK�����9�W~ vd�W���#~p�!V ¡ �W�MV��p~�oMoZV��Mo��O� þ vW�&�U�9�x~
vd�W���#~p��V ¡ vWV�vIãó·iãÁoZ�M~p�Wo�wW~p���M~6t�oM~poÆn ¡ �9�x~îvd�W���#~p�ÊV ¡ t6ª-t�n`�µtg�W�`~Æ�W�ZV*��~poZoMV��Zo¢� ngvW�p�Z~6t-oZ~po��§ ¡ « [ Û/ÜÛùÝ n`o¤�p�gV�oM~j�9Ví¨ � �M�W~pv®�î~ ��t6ª�~ ÛÚ l�Ì Û/Þ # Í l �p�gV�oM~b�9V l

á � oZn`vW��~(�gn`� Û¡  ß ÛÚ l�Ì Û/Þ # Í l [
�`ng� Û¡  ß l

á£¢ l [ l
á ���BwW~���ä57¤V�oM�Wn��4t-��ä o��M�W�g~-��«�W~p�Z~ ¡ V��Z~ � �î~�~6¡x�#~p�a�òt\�xn�����oZ�m~�~pwIãÁ�W��V-vW�&�

¡ V���oM��t-�g�Kt-��V��Wv��9o¤V ¡ � t�vWw « Öx¤ « ×��Ø§ ¡ �9�x~ vd�W���#~p�¤V ¡ �W�MV��p~�oMoMV-�Mo\ngvW�p�Z~6t-oZ~po � �9�x~



è C ë ù�úüû£ý ¥Cþ6ÿ����� û�� þ��
�#V-�M�M�`~pvx~p�4óí�#~p��V���~poòwWV-��ngv�t-v��6�Ê«�x~�oM�#~p~pw�ã&�W�Un`o��`ng��n��9~pw����}�M�W~\vd�W���#~p�V ¡ ·%ã&o¥�9~��Wo
���Wng�4�®��t6ª-~b�MV��#~jwWV�vW~jngv�oZ~10d�W~�vd�Mnµt-�Â�±�~¤��~p�e�-~Rt��`�x�M�W~R~�oZ�Mn`��t��9~�o ¡ V-�ÆoM��t-�`��� �-ngª�~�v}tg�mV:ª�~��9Vb�W�ZV¾ª-~���~poZ�W�g�<è%¨x�Dè���«�W~
~po¥�9ng�}t��M~po ¡ V���`t-�e�-~p���T�pt-vQ�m~ ¡ V��Wvxw®ngv®t�oZn`��n`�µt��£�îtC�����3E141 � E V ¡ ��~poZ�W�g� è%¨*�&è F � ¯�V�� « Ö®[�¨B��~ t�wWw E è%¨x��±Iè F �MV E è%¨x��± � F ���Wng�4�v�-ngª�~�o

Ã º Ù@Ú ß Ù Û Ý Þ E Õ F ¸ « ×Tp E ±cpøe.�gV�� 	 �ji q ë F�q « ×jp è
� p �

�gV�� º � p E è qL� E è FZF��
«�Wngo�~�oZ�9ng�}t
�9~£n`o�t-�`oZV¤�M�M�W~�n ¡ ��~î�Wt:ª-~t-v(t-wWwWn��9n`V-v�t-��ì�V:�H��t-�¥�°ngvb�M�W~î�x�M~p��V����W�x�4t
�9n`V-v��n�ª�~pv���� E èC¨x��±-± F �§ ¡ « Ö | ¨jt-vWw��ö° �Y ���� V' � �9�x~pv��9�W~�wW~��x�9��V ¡ �9�x~¤�x�M~p��V����W�x�4t
�9n`V-v�n`om�#V��WvWwx~pw����
E èC¨x��±�è F � þ �M�W~p�¥��n`oZ~ � �î~ n`vWoZ~p�Z� E èC¨x��±-± F n`v E è%¨x��±gë F �MV���~a�R�M�W~b�p�µt�n`��~pwU�W�W�#~p�¬�mV��xvWw
V�v��9�x~bwx~p�x�M�I� ,Ï�Ð�Ñ¦¥�Ñ�§©¨�×8Ö0�¤ß�Û~ÖIáâÞt�tÑ §Á�Ê�M~p��t-ngvWo°�9V�oZ�W���}t-�Zn�.�~òt-�g�xV��W�°n`wW~pt-oÆ�W�M~�oM~�vd�M~pwO�9�W�ZV��å����ã
V��x�î�9�Wngoò�îV��ZóP�£«�x~��pV�vW���`�Wwxn`vå��~6¡x�#~p�Zn`��~pv��9oò�M��t��¤t-�Z~\wW~�oM�p�Zn��#~pw�vWV:��oZ�WV��W�gw�ª�~p�Zn ¡ �
V��W�Ê�M�W~pV-�M~��Mn`�pt-���M~�oM�W���9o¢V�vO~�¡*�#V�vW~pv��Mnµt��Mn`V�vOn`v�*�vxng�9~
*W~p�`wxoª� 	 �m��±©~�n`���W�`~���~�vd�M~pw��9�x~
oM�pt-�µtg�W�`~¢��t-�Mt-�`�g~p��~�¡*�mV-vW~pv��9n`t��9ngV�v t-����V-�Mng�M�W� �9��t��=��t�o��#~p~�vBwW~�ª-~p�gV��m~�w(ngvb�M�Wn`o oM~����Mn`V�vI�±©~\n`vW���`�Wwx~pw}�M�W~�t-�Zng�9�x��~a�9n`� ¡ V��£�9�W~\wxn^�m~p�M~�v�����t-oZn`oò�Z~p�W�Z~poM~�v��4t��Mn`V�vWoV ¡ � 	 ���9�Wt���t-�Z~
wWngoM�p�xoMoM~�w�ngvH�M�W~U�W�M~aª�n`V��Wo�oZ~p�a�9n`V-vWop�H«�d�Wo � �9�W~�oM~Q*�v�t-�~6¡*�m~��Mn`��~pv��Mo���V����WngvW~¨�9�x~
t-�&��V��Mn��9�W��n`�bn`wx~6t-ojV�v �î~�n������M~pw¬±%ã�t-wWwxng�9ngV�vñ�4��t�n`vWo � V�v ¡ t-o¥�(t��Mng�M�W��~��9ng�Bn`v«� 	 � � t�vWw
V�v��Wt-�9t-�g�`~�� E oM�pt-�µtt�x�`~ F ~�¡*�#V�vW~�vd�Mnµt��Mn`V�vø� «�W~¨ngv��9~pv��Mn`V�v�V ¡ �9�W~�oM~¨~6¡x�#~p�Zn`��~pv��9o(n`o �MV
ª�t-�`ngw�t��M~¤�M�W~�oMn&��vWn&*W�6t-vW��~\V ¡ �9�x~\�9t��Mn`V « [ Û/ÜÛ/Ý t-oò�M�W~c��t-oZn`�\���Mn��9~p�Zn`V�v��9V�*�vWwUoZ�Wng�9tt�W�`~
w�t��9t�o¥�9�M�x���9�x�M~po ¡ V-�R��t��9t-�g�`~p� ~6¡x�#V�vW~�v��9nµt
�9n`V-vI��«�W~@� t-�`oZV}oZ�WV��W�gwñn`�g�`�Wo¥�9�9t
�9~��9��t
�!�9�x~
�`ng��n��9o���ngª-~pvQ�����9�W~j�`V:��~p���#V��WvWw�n`vvu*~����Mn`V�vQëW��±�t��M~��M~pt-�`n&.6tt�x�`~\ngv��x�9t-�a�9n`��~&¬

«�W~p�Z~�t-�Z~ E t
�}�g~6t-o¥� F �&��V ¡ �W�¥�9�W~��¨t-oZ�m~����Mo}�9��t
�}��~®�ît-v��¨�9V©n`�`�g�WoZ�M�9t��M~Q���§�9�x~
~�¡*�#~p�Zn`��~pv��9o ¿ ±�~¤�òt-v��ò�MV(oZ�WV:� �M��t��îoM�6t��µtt�Wng�`n��/�B�M~pt-�`�D���îV-�Módo ¡ V��£��t-�Mt-�`�g~p��~�¡*�#V�vW~�vIã
�9n`t��9ngV�vI� - vWw��µt-o¥�}�W�x��vWV-�£�`~pt-oZ�¢�M�W~¤�M~po¥�9o£oM�WV��x�`w}wx~��9~��M��n`vW~�M�W~ç�W�M~pt-ód�mV�ngv�� � nÔ� ~-���9�x~
vd�W���#~p�jV ¡ �W�MV��p~�oMoZV��Mo ¡ V��\���Wng�4��t�vWV-�M��t-����t�oMn`o��Z~p�W�Z~poZ~pv��4t��Mn`V�v ��n�ª�~pv ��� t��W�Mng��~Mjt-�{B�#~p�Zn`V�w}V ¡ �/���#~ E �  ¦± F �#~6t
�9oî�M�W~\�#V��&��vWV���nµt��å��t-oZn`oò�Z~p�W�Z~poM~�v��4t��Mn`V�v¨��n��9�¨oZ��t-�MoZ~
��V*wW�x�`�Wo��§©¨�×8Ö0�¤ß"Û¾Ö�áÜÞ%Ô�Õ®�1Ö�ÞiÝ;×>Ñ ±©~��9t�v V��W�®n`���W�`~���~�vd�9t��9ngV�v V ¡¯- �&��V��Zng�9�x� è%¨x��ëï��ng�M�
�9�x~ ¡ V��x� t-�g�M~pt-w²� n`v��M�MV�wW�W�p~�w �M~poZ� oM~��Mn`~�o ¿±° ½:÷�¿ÔÀÂ½9¹�½Ws � õ-ÉI¹�½MÈ¦¸ � õP¸pÍd¿gÃU¸9Ò#ÀÁ¹�½/s � t�vWw
öÆ½M¿gÃU¸t²¤ö�Æ«�W~U�9~�oZ��oM~p�Zn`~�o!³j¼:½MÃ}¹�ºî�ît-o}vWV����Wt-�Z��V ¡ �9�W~�oM~v*Wv�t-��~�¡*�#~p�Mng��~�v��9o��m~6ã
�6t��WoM~�V ¡ �M�W~�~�¡*�#~p�Mng��~�v��4t-�ît-vWw��9�x~pV��Z~��9ng�6t-���pV�����t-�Zn`oZV�vWoy�#~��&��~p~�vï�M�Wn`ob�9~po¥�OoM~��Mn`~�o
t-vWwH�9�x~U�M~po¥�}oZ~p�Mng~po�öÆ½M¿`Ã�¸>²�ö�8?îV-�M�§�M~po¥��oZ~p�Zn`~po��pV-n`vW��n`wW~¨��n��9�§�M~poZ�m~������9V « [ ¨x�
«�W~�V�vx�&�©wWn^�m~p�Z~pvW��~j�m~a�&�î~�~pvL³j¼¾½ZÃ¨¹�º�t-vWw§öÆ½M¿gÃU¸t²¤ö ngo���ngª-~pv �����M�W~ ¡ t-o¥�9~p���(�W�Dã
�9ng�W�`ng�6t��Mn`V�v ¡ V��B�M�W~��µt��Z�9~��BV�vW~�� þ �W��~�¡*�#~p�Mng��~�v��9o�V�vHn`v�ª-~p�MoZn`V�vHngvHt vxV��M��t-�Ø�Wt-oMngo
�M~��W�M~�oM~�vd�9t��9ngV�v E oM~p~ju*~p�a�9n`V-v¼øx�´�®t-vxw u*~����9ngV�v C ��± F ª�t-�`ngw�t��M~pw �9�Wngo V��xoM~p�¥ª�t��9ngV�vµ%Ê�9�x~
oZ�M�M�W�a�9�W�Z~OV ¡ �9�W~���V����W�x�4t
�9n`V-v �òt�o�vWV-�\�MV��W�4�W~�w � �W�x���9�x~ ¡ t-oZ�M~p���B�x�g�9ng�W�`ng�6t��Mn`V�v ¡ V-�
�W�Zn`��~9Mbt��{O�m~��Mn`V�wWooZ�m~�w �W�U�9�W~����WV-�`~��pV-���W�*�4t��Mn`V�v�oZn���vWnD*��6t�vd�M�&�-�
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�p�g�WoZ�M~p��V ¡ �M�W~ñ] '�+�% 71�a�
7¦0 � % 0 $&% 7�56�
7 ] ' 7 '-_._`%a_ ���¤J  #"�$/, 0�c � - o��#~ ¡ V��Z~ � ~6t-�4�§�9~po¥�
oM~��Mng~po�pV-vd�9t-n`vx~pwM�t¨BwWn¦�ø~��M~�vd�ò~�¡��9~�vWoMngV�vj*�~p�gwWo¸� 	 �¨V:ª�~��¹� 	 %x��~��4�WV�oM~ � Z ±t¨�¨B?���ng�M�è9¸º?>¸»�g¨x�¢¯�V��ò~6t��4��ª�t-�g�W~�V ¡q� �î~jwWngwKè%¨�¨B�9�Znµt-�go ¡ V��ò�M�W~\�9�W�Z~p~��9~�oZ�¤oM~��Mng~poRõ-ÉK¹�½ZÈa¸ �
õP¸�Íd¿`Ã�¸4Ò#ÀÁ¹
½Ws§t�vWw�öÆ½Z¿`Ã�¸>²�ö��°¯�V�� ° ½6÷�¿ÁÀ/½4¹�½/s��M�W~p�Z~U��~p�Z~®V-vW�&�êè%¨ñ�9�Mn`t-�`o���¯�V��B~pt-�4�
�9�Znµt-�Pt�v�~6¡x�#V�vW~�v��V ¡ ~6¡xt-���M�&� � �xng�9o£t-vxw¨t-v�~p�`~���~�v��îV ¡ � 	 ����~p�Z~!�4�WV-oM~pv¨t��î�Mt-vWwWV-�®�- �g�=�Mn`��~poRn`v «�tt�W�g~po - ��±g¨¾� - ��± � t��M~�t6ª�~��9tt�-~(ª�t-�`�W~�o ¡ V��!t-�`�K�9�Znµt-�go¤��n��9�L�-ngª�~�v � ��«=V
�M�xv t�oMngvå���g~\�9~po¥�¤oM~p�Zn`~�o¤ngvUoM~10d�W~�v��9nµt�� �MV*V-ó¨tt�#V��x�R±gëO�WV-�W�Mo�V�vU�9�W~B]v¶ �2· �§©¼²Ô�Õ�Ý�Ô²ÞißàÚâá>Ñ ±�~!�pV�����t-�Z~pw}�M�W~\�M~�oM�W���9oòV-v���t-�9t��`�`~��P~�¡*�mV-vW~pv��9n`t��9ngV�v}��n��9�}�&��V�wWn ¡ ã
¡ ~p�Z~pv��=oM~@0��x~pv��9n`t-��~�¡*�#V�vW~�vd�Mnµt��Mn`V�vbt-�&��V��Zng�9�x��o ¿ t-vjng���W�g~p��~pv��4t
�9n`V-vRV ¡\- ����V��Zng�M�W� � �&è:±E ?��9t-�W~��R±iã�t-wxwWng�Mn`V�v¨�4�Wt-n`vWo F t�vWw®V ¡ �Z~p�#~6t��M~pw ok0d��t-�Mngvå� E - ����V��Zng�M�W� � �&è¾±B��ng�M�Q·b[ ±
t-vWwQæ [ è F �Æ«�x~boZ�m~�~pwIãÁ�W� oZ�WV:��v ngvU¯°n����x�M~poNèC¨x� ë¾�âè%¨x�5÷(n`oò��n��9�U�M~�oM�#~p���¤�9V�?î�Mt-�W~��
±iã&t-wWwWn��9n`V-v}�4��t-ngvWop�>u�n`vW��~9?î�9t-�x~p��±iã&t-wWwWn��9ngV�v}�4��t�n`vWo�t-�Z~�t-��V�vå�(�M�W~�oM�xV��Z�M~poZ�¤ódvWV:��v
t-wWwxng�9ngV�v}�4�Wt-n`vWo � �9�x~\oM�#~p~�wIã&�W��n`�g�`�Wo¥�9�Mt��9~�o£�M�W~\�W�ZVt*W��9�Wt��ò�pt-vQ�m~!�9t-ó-~�v ¡ �MV�����t-�Mt-�Dã
�`~��m��V����W�x�9ngvå� ¡ V��î~6¡x�#V�vW~�v��9nµt
�9n`V-v}n`v�� 	 �}�WoZn`vå� wWn^�m~p�Z~pv�����t-oZn`o��M~p�x�M~poZ~pv��4t
�9n`V-vWop�8±©~
�M~��6t-�g�ø�9�Wt��<?î�9t��W~p�@ä o�n`wx~6t���t-o�t-�goMV+�#~p~pv�V��W�o¥�4t-�¥�9ngvå���mV-n`v���9VO��t-�Mt-�`�g~p�gn�.p~¤~�¡*�#V�vW~�vIã
�9n`t��9ngV�vµ% - �&��V��Mn��9�W�4èC¨x� ë��pt-vQ�m~\ª�ng~���~pw®t-o - �&��V��Zng�9�x� � �&è¾±(n ¡ �î~j��t6ª-~bV-vW�&�}tBoMngvå���`~
�W�ZV*��~poMoZV��p�
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Exponentiation in GF(2^n): polynomial basis with arbitrary modulus

2 processors
4 processors

8 processors
16 processors

32 processors

¯°n&���W�M~9è%¨*� ë ¿ «�W~!oZ�m~�~pwIãÁ�W�¨V ¡ ��t-�Mt-�`�g~p�W~6¡x�#V�vW~�v��9nµt
�9n`V-v ¡ V��Æ�9�x~¤�M~poZ�îoM~��Mn`~�o ° ½:÷�¿ÔÀÂ½4¹
½Ws
V�v��M�W~ : u J ±iã&���`�Wo¥�9~��B�WoMngvå�2± � ë � C � èCøñt-vWw � ±®�x�MV��p~poZoMV��Zop�©«�W~poZ~�oZ�m~�~pwIãÁ�W�Wo�t-�Z~
�M~��µt��Mngª-~\�9V�t�oM~10d�W~�v��9nµt��=ng���x�`~p��~pv��9t��9ngV�v¨V ¡�- �&��V��Mn��9�W� � �Dè¾±*�
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Exponentiation in GF(2^n): polynomial basis with sparse modulus

2 processors
4 processors

8 processors
16 processors

32 processors

¯°n&���W�M~�èC¨x�¾� ¿ «�W~bo9t���~j~�¡*�#~p�Zn`��~pv��9oRt-o¤n`�`�g�WoZ�M�9t��M~pw�ngv ¯°n&���W�Z~�è%¨x�´�+�W�*� ¡ V��ò�M�W~j�9~po¥�
oM~��Mng~poRõ-ÉK¹�½ZÈa¸6�

±�~U��V����Wt-�M~�w§�Wt-�9t-�g�`~���~6¡x�#V�vW~�v��9nµt
�9n`V-vH�MV �M~p�#~6t
�9~pw§oe0d��t��Mn`v²� � oM~p~U«�tt�W�g~ - ��±gë
t-vWw�¯°n��-�W�M~Kè%¨*� C � �M~�oM�#~p���Mngª-~p�&�-�r«�W~ ~6¡*�m~����9~�w oM�#~p~�wIã&�x� V ¡�- ����V-�Mng�M�W�_ëx�&è¾±ñ��ng�M�
�M~�oM�#~p�a�¨�9V©�M~p�#~6t
�9~pwrok0d��t-�Mngvå���Wt-oí�#~p~�v wWV��p�W��~pv��9~�wrn`v�¯°n����x�M~QëW�Dè%¨x� «�WV�oZ~ñ�M~6ã
oM�x�g�9o9��t�oM~�V�v2�M�W~pV-�M~��Mn`�pt-�Æ~po¥�9n`��t��M~pojt-vWw�t-�M~Ongv©tUoM~�vWoM~��}ti¡xng�}t���oZ�m~�~pwIãÁ�W�Wop�}«�W~
oM�#~p~�wIã&�x�Wo�n`�`�g�WoZ�M�9t��M~pw¨ngvU¯°n��-�W�M~�èC¨x� C �x�W�M~��&�T�Wt-oM~�V�vU~6¡x�#~p�Zn`��~pv��9o�t�vWwU�pV�vWvx~p���¤V��x�
~�¡*�#~p�Zn`��~pv��4t-�ø�M~poZ�W�g�Moò�9VB�M�W~\�9�W~�V��k�-�8§&vU��t-�Z�Mn`���W�µt-� � ��~j�6t-vU��V����Wt-�M~!�M�W~\�&��V�wxn^�m~p�£ã
~pv��jt��W�W�MV�t-�4�W~po�V ¡ª- �&��V��Mn��9�W�4ëx�&è¾±�t-vWw - ����V��Zng�M�W�Gè%¨x��ë}�MV¨~6t-�4��V��9�W~��p�\«�W~(�µt��Z�9~p�
V�vW~R�4t-ó�~po�pV-���B�xvWn`�pt��9ngV�v}��V�oZ��t�vWwUtB�`ng��n��9~pw�vd�W���#~p�òV ¡ �x�MV��p~poZoMV��Zon`v��9VBt-�p��V��Wv��6�¿ Ö\�CÝ;ÕàÞ��tÑ «�W~oZ�m~�~pwIãÁ�W�Wo ¡ V��°�M~po¥�¢oM~p�Zn`~�o ° ½:÷
¿ÁÀÂ½9¹�½Ws�t-�Z~òwWV��p�W��~pv��9~�w�ngv�¯°n&���W�M~Sè%¨x��ë
t-vWwb«�tt�W�`~ - ��±g¨ � �M~poZ�m~����Mngª�~��&�-�°«�W~£�mV�V��IoZ�m~�~pwIãÁ�W�Bt�vWw��9�W~¢��n`oMoZn`vå�ng���x�MV:ª�~���~�vd� ¡ V-�
��V��M~¤�9��t-víëB�W�MV��p~�oMoZV��Mo�t-�Z~!V���ª�n`V-�Wop�}?îV��9� ¡ t-�a�9oò�Wt:ª-~c�#~p~pv��x�M~pwxn`���M~pwj�����9�W~!�M�W~pV¤ã
�M~a�9ng�6t-�W�Z~poZ�W�g�Mop�>u*ngvW�p~ « Z 	 Y n`oÆ�p�gV�oM~�MVj�M�W~¤t-oMoZ�W���x�9ngV�vWo¢V ¡ V��Mn&��n`v�t��Wt-wWwxng�9ngV�v��4��t-ngvWo ��9�x~p�M~în`o=vWV\�M~pt-���W�MVt*x�Ê�WoZn`vå�\�Wt-�9t-�g�`~����pV����W�x�Mn`vå�W��¯��W�Z�M�W~p�Z��V-�M~ � �9�W�Z~p~ò�x�MV��p~poZoMV��ZoÆt-�Z~
oM��]���n`~�vd� �9V���~��b�9�x~���t¤¡*n`��t-�°oZ�m~�~pwIãÁ�W��wW�x~��9V - �&��V��Zng�9�x� ëW�Dè¾±*��«�Wn`obo9t��M�W�9t
�9n`V-v
�pV-n`vW��n`wW~�oO��n��9�H�9�W~ ¡ t-�a���M��t���À �pV-����t��M~pw¬�MV~ë2�W�MV��p~�oMoZV��Mo�À V�vW�D�¬��t-�e��ngv�t-�
�#~��Z�9~��
oM�#~p~�wIã&�x�Woòt-�Z~RoZ�WV:��v¨n`v�¯°n&���W�M~9è%¨*� ë ¡ V��¢��V-�M~�9��t�víëb�W�MV��p~�oMoMV-�Mop�vO¤~�ª�~��Z�M�W~p�g~poMo � �9�x~
�pV-oZ�9o¢�9Vb�pV�V��ZwWn`v�t
�9~�t-�g�W�W�MV��p~�oMoZV��Mo�n`vW���M~6t�oM~pwO���Wng�4�}�6t��WoM~�w�t�wW~p���M~6t�oM~!ngv��M�W~�oM�#~p~�wIã
�W� ¡ V�� � ±¨�W�ZV*��~poZoMV��Zop��«�W~�t-�4�Wng~�ª-~pw�oZ�m~�~pwIãÁ�W� ��ng�9� �Z~poM�#~p�a�j�9VU�M~��m~pt��9~�w©ok0��Wt-�Mngvå�
n`o��p�gV�oM~U�9V2�9�W~®�W�M~�wWn`�a�9~�w V�vW~ � oM~�~ñ�pV��g�W��vªë©V ¡ «�tt�W�`~ - ��±gëW�|±©~®��V�vW���`�WwW~��9��t
�
t¨�#V��&��vWV���nµt�����t-oMngo\�M~��W�M~�oM~�vd�9t��9ngV�v���ng�M� t-�e�Wn��9�Mt-�k����V*wW�x�`�Wo ¡ V��;� 	 � ngo\vWV�oZ�Wng�9tt�W�`~
w�t��9t�oZ�9�Z�W���M�W�M~ ¡ V���~6¡x�#V�vW~�v��9nµt
�9n`V-vI�B«�Wngobngo\�9�Z�W~��mV��9� ¡ V��\oM~@0d�W~pv��9n`t-�£t-vWw2��t-�Mt-�`�g~p�



â
¥C¦W¥bãW¦��¥ä û ¦�ä��Wþ¦ã¢å � �¢æI¥'�£¥%ÿüÿ þ6ÿ²þ9ç�æ �¾è þ è ¦ ú ¥C¦ ú �¾è è C ÷

1

2

3

4

5

6

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

sp
ee

du
p½

degree n of field extension over GF(2)

Exponentiation in GF(2^n): polynomial basis with sedimentary modulus

2 processors
4 processors

8 processors
16 processors

32 processors

¯°n&���W�M~¬è%¨x� ø ¿ «�W~o9t-��~î~6¡*�m~��Mn`��~pv��Mo¢t-oÊn`�g�`�Wo¥�9�Mt��9~�w(n`vO¯�n����W�Z~Sè%¨*�¾�¬�x�x� ¡ V��°�M~po¥�ÆoM~��Mn`~�o
õP¸�Íd¿`Ã�¸4Ò#ÀÁ¹
½Wsø�
�pV-���W�*�9n`v²�W�Ê«�W~b�M~pt-oMV�v�n`oò�M��t���ok0��Wt-�Mngvå��ngo~�¡*�#~pvWoZngª�~E�mV��9�U�M~��µt��Mngª�~\�MVO�B�W�g�Mn`�W�gn`�pt¤ã
�9ngV�v�t-vxw�ngv��pV�����t-�Zn`oZV�v}��ng�M��oM��t��MoM~j��V*wx�W�`�Wo��Ê«�Wngoò�6t-�xoM~po��#V*V-�ò�m~�� ¡ V��Z�}t�vW�p~�t�vWw
�#V*V��oZ�m~�~pwIãÁ�W���pV�����t-�Z~pwU�9V��9�W~jV-�M�W~p��wWngoM���WoMoZ~pw wWt��4t�oZ�M�M�W�a�9�W�Z~po��

«�W~j~�¡*�#~p�Mng��~�v��9oòª�t-�`ngw�t��M~pw}�M�W~N�m~a�M�M~p��0d��t-�gn&*��pt��9ngV�v¨V ¡ tB�#V��&��vWV���nµt��â�Wt-oMngo�M~p��ã
�M~�oM~�vd�9t��9ngV�vñ��ng�M��oM��t��MoM~���V�wW�W�`�xo ¡ V��;� 	 � n`v t�vñn`���W�M~�oMoZngª�~ �òtC��� ¯�V���±}�x�MV��p~poZoMV��Zo
��~}��t-w�t-v�~Á]���n`~�vW�@� `/` V ¡ ��V��Z~O�M��t-v ¨ � C ¡ V�� t-�`� � ° ±-±Iè¾±*� - vWw�~aª�~pv ¡ V-�Eë®�W�MVgã
�p~�oMoZV��MoB�M�W~}~6¡x�#~p�Zn`��~pv��BoZ�WV:�î~�w§t-v�~Â]���n`~pvx�@��V ¡ t��B�g~6t-o¥��¨ � ø ¡ V-�(��V�oZ� � ° ëtë�¨²è��
¯°n&���W�M~jèC¨x�¾��n`�g�`�Wo¥�9�Mt��9~�o\�9��t��j�M�W~O�mV�oZoMn&�W�`~OoM�#~p~�wIã&�x��wW~p�#~pvxwWo(V�v �9�x~��Mt��9ngV « [ Û/ÜÛùÝ �¯�V��¢�9�MngvWV���nµt-�go E V�vx�&�OV�vW~!n`vWwW~6¡�n`v}��V��`�x��v¨± V ¡ «�tt�W�`~ - ��±Iè F �9�W~!oM�#~p~pw�ã&�W��ngo��Wn&���W~��
�9�Wt-v ¡ V��ò�#~pv��4t-vxV���n`t-�`o�oMngvW�p~\�M�W~��9t��Mn`V « [ Û/ÜÛ/Ý E ��V��`�x��v � V ¡ «�tt�W�g~ - ��±Iè F ngoòoM��t-�`�g~p�
n`v��M�Wn`o�pt-oM~��£«�x~ ¡ t-o¥�9~��¤ok0d��t-�Mngvå�On`ooZn���vWnD*��6t�vd� ¡ V-���t-�9t��`�`~��ø~6¡x�#V�vW~�v��9nµt
�9n`V-vI�±�~Ot��`oMV�Vt�WoM~��Zª�~�w©�M��t��\�M�W~�oM�pt-�µtt�xn`�`n��/�UwW~p�#~pvxwWojV�v « [ Û/ÜÛùÝ �(¯�V�� � ¸ ë�±Iè�èB�9�x~
�9t
�9n`V « n`oOt��O�g~6t-o¥��¨ � ¨�÷*� - �&��V��Mn��9�W� ëW�Dè¾±ñ�M�Wvxo�V-vÁ�#~��&��~p~�v C t-vWw è%ø��W�ZV*��~poMoZV��Mo��
«�W~ ~�¡*�m~��Mng��~�vd�Mo!oZ�WV:�î~�w�vWVí���Z~6t��¤wWn¦�ø~��M~�vW�p~E�m~a�&�î~�~pvñ�9�x~(oM�#~p~�wIã&�x� ¡ V�� C � è%ø}t�vWw
� ±��W�MV��p~�oMoZV��Mo ¡ V��joM��t-�`� � ��¯�V�� � °Åë�ë�¨²èO�9�x~��Mt��9ngV�ngobt��b��V�o¥� « ¸ ¨ � ¨
��t-vxw©�9�x~
vd�W���#~p�OV ¡ �W�MV��p~�oMoZV��Mo��WoM~�w ¡ V-� - ���-V��Mn��9�W� ëW�Dè¾±ñn`o��p�g~6t-�Z�&�~���M~pt��9~����9��t-v è%ø*�¬«�W~
~�¡*�#~p�Zn`��~pv��9o�oZ�WV:�î~�w©�9�Wt��\�9�x~�n`vW���M~6t�oM~�V ¡ �W�MV��p~�oMoZV��Mo ¡ �MV-� C �MV èCø¨V��\~�ª-~pv � ±}�`~�w
�9VO���`~6t��M�&�}�Wn��-�W~p�oZ�m~�~pwIãÁ�W�I�

«�W~\oZ�m~�~pwIãÁ�W�¨V ¡ �M~po¥�òoM~��Mng~poõ�ÉK¹�½MÈ¦¸�Z~p�µt
�9ngª-~�9V �M�W~ E oM~@0��x~pv��9n`t-� F �M~p�#~6t
�9~pw}oe0d��t-�Wã
n`v²�ñt-�&��V��Mn��9�W�Åª-t��`n`wWt��9~�w2�M�W~}�9�x~pV��Z~��9ng�6t-�£�M~�oM�W���9o�� «�W~¨oZ�6t-�`tt�W�g~}t-�&��V��Zng�9�x� oM�WV:��~pw
oM�#~p~�wIã&�x�Wo}���`V�oZ~��MV©�9�x~®~6¡x�#~p�a�9~�wrV�vW~po ¡ V��O�9�Wngo��9~po¥�¨oZ~p�Mng~po��r«���xo � �9�x~®�W�Z~pwWng���M~pwÃÄÃÆÅµÇ
�8��È<ÉËÊ��ÆÌ>É�Í�Ê´Î£ÏÐÇ
��ÑjÒtÓ�ÏÐÊ��ÆÌÂÏ6ÓÁÔ�ÏÐÇ
��Î¡Õ'���×Ö'Ø8ÒtÕÙÖ�ÊÛÚ'Ê¾Öb�ÆÖ©Ü'ÍbÏÐÇ
�ªÌ'ÒtÝvÜ'�ËÞ6ÓÁÔ�Ò>Î1�ÆÖ�ÕtÞÐÓ�É=�ÆÎÐÎÄÓÁÞ�ÎËß
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Exponentiation in GF(2^n): normal Gauss periods

2 processors
4 processors

8 processors
16 processors

32 processors

¯°n&���W�M~�èC¨x�)÷ ¿ «�W~bo9t���~j~�¡*�#~p�Zn`��~pv��9oRt-o¤n`�`�g�WoZ�M�9t��M~pw�ngv ¯°n&���W�Z~�è%¨x�´�+�W�*� ¡ V��ò�M�W~j�9~po¥�
oM~��Mng~po¤öÆ½M¿`Ã�¸>²�ö�
oM�#~p~�wIã&�x� �6t�vv�#~jt-�4�Wng~�ª�~�w®��n��9��t���V�wW~p�Mt��9~�vd�W���#~p��V ¡ �W�ZV*��~poMoZV��Mo��±�~b�pV-vW�p�g�WwW~��9��t
�¤t�oZ��t-�MoZ~ ��V�wW�W�`�xoòn`o¤t���V�V*wU�4�WV�ng�p~jn ¡ �9�x~bwWt��4t�oZ�M�M�W�a�9�W�Z~ ¡ V-�� 	 ��n`oN�Wt-oM~�w©V�v �9�x~��mV��D��vWV���nµt-�;��t-oZn`oj�M~��W�M~�oM~pv��9t��9ngV�vI��«�W~OoM~@0d�W~pv��9n`t-�£t-�Mn��9�W��~��Mn`�
n`o¤�B�W�4� ¡ t-oZ�M~p�R�M��t-v ¡ V-�!t-�k�Wng�M�9t-�£����V*wW�x�`�Wo � oZ~p~�¯�n����W�Z~�èC¨x� S � - vWwñ~6¡x�#V�vW~�v��9nµt
�9n`V-v
n`oò��~p�g�DãÁ��t-�9t��`�`~��`n&.6tt�W�g~�n ¡ t���V�wW~p�Mt��9~�vd�W�y�m~��¤V ¡ �W�ZV*��~poZoMV��ZoRngon`v�ª�V���ª�~�wI�

«�W~ �M~poZ�}oM~��Mn`~�o�õP¸�Íd¿`Ã�¸4Ò#ÀÔ¹�½Ws�oM�xV¾��~pw vWV©�W�MngvW�png��t-��wWn¦�ø~��M~pvx�p~po�n`vï�pV�����t-�Zn`oMV-v
�9V �9�x~®�9~�oZ��oM~��Mn`~�o�õ-ÉI¹�½MÈ¦¸ � t-o�wWV��p�W��~pv��M~pw ngv�¯°n&���W�Z~Kè%¨x� S t-vWw�¯°n��-�W�M~Kè%¨*�&è%¨*�õ§&vu*~����9ngV�vx����±*� � � ��~ V��xoM~p�¥ª�~�wñ�9��t��¤�9�x~ oZ�`n��-�d�M�&��oZ�`V:��~p�¤�pV����W�x�9t��9ngV�v®V ¡ �9�x~ �pt-vWV�vWng�6t-�
�M~��W�M~�oM~�vd�9t��9n�ª�~O�6t��WoM~�w2oZ�`n&�����9�&�U�xn����W~��Rª�t-�g�W~po ¡ V-�R�9�x~B�9t��Mn`V « � oZ~p~Ot-�goMV��pV��g�W��v�±�V ¡
«�tt�W�`~ - ��±-±*�B«�W~��M~ ¡ V-�M~ � �9�x~p�M~���~p�Z~�oZ�}t��`�`~��\oM�#~p~�wIã&�x�2�M��t-v ¡ V��\�9~�oZ�boM~��Mng~po õ-ÉK¹�½ZÈa¸6�
«�W~bo9t-��~�oM��~pv�t��Mn`VO��t�o<�#~p~�v wW�Mt6��v®ngv®u�~p���Mn`V�vQëW� � �WoMngvå��V�vW�&���9�W~�V��M~a�9ng�6t-�I�Z~poZ�W�g�Mop�- o¨~6¡*�m~����9~�w � t�vWV��Z�}t-�ç��t�oMn`o��M~��W�M~�oM~pv��9t��9ngV�vroM�WV:��~pwr�9�x~L�m~�oZ�}oM�#~p~pw�ã&�W� � oM~�~
¯°n&���W�M~Qè%¨*�)÷*��«�x~}oM�#~p~�wIã&�x�WoBV ¡ �M�W~��M~po¥�BoM~��Mng~poBöÆ½Z¿`Ã�¸>²�ö t-�M~�oMn&��vWnD*��6t-v��M�&���Wn&���W~��
�9�Wt-v ¡ V��\�9�W~B�M~po¥� oZ~p�Zn`~po õ-ÉI¹�½MÈ¦¸:�O¯�V��j±¨�W�ZV*��~poMoZV��Moj�9�x~�~Â]��png~pvW��� n`o���V��M~(�M��t-v ¨ � S
¡ V���t-�g�øª�t-�`�x~po�V ¡�� �x�x�!±t¨ S t-vWw ��S
C �Æ«�x~ ~Á]���n`~�vW�@�Uo¥�9�W�4ó¨�MV���V��M~\�M��t-v�¨ � S ¡ V-��t-�`�� ° è%ø�¨²è¤�WoZn`vå� ë �x�MV��p~poZoMV��Zo � t-vWw}n��¢�òt-o£oZ�Mn`�g�Pt��£�`~6t�oZ��¨ � C � ¡ V-��t��`���W�x�£�&��V ª�t-�`�x~po¢V ¡� ���M~pt��9~��R�9�Wt-v¾è%øt¨²è V-v�t����`�Wo¥�9~p����ng�M� C �W�MV��p~�oMoMV-�p�¤«���xo � ~6¡*�mV�vx~pv��9n`t��9ngV�v ngo�ª-~p�£�
��~p�`�KoZ�6t-�`tt�W�g~ ¡ V���tOvWV��M��t-�Ü��t-oMngo��M~p�x�M~poZ~pv��4t
�9n`V-v®V ¡ � 	 �ø�

¯Pt-oZ�R�mV-�&��vWV���nµt-�ø�B�W�g�Mn`�W�gn`�pt��9ngV�v¨n`v t�vWV-�M��t-����t-oMngoR�Z~p�W�Z~poZ~pv��4t��Mn`V�v®�9�9t�vWo ¡ V��Z��~�w
�9�xn`o�t-wxª�t-v��9tt��~�n`v��MV ¡ t-oZ�M~p�~�¡*�#V�vW~�vd�Mnµt��Mn`V�v � t-o�n`�g�`�Wo¥�9�Mt��9~�w}n`v�¯°n&���W�Z~�è%¨x�Dè%¨x�ªO¤V��M��t-�
�W�Zn`��~�Mjt-�{��m~��Mn`V�wWo¤V ¡ �/���m~ E �  1è F V:ª-~p��� 	 t-�g�M~6t�w²�Q�m~pt���t��mV��D��vWV���nµt-���Wt-oMngoR��ng�M�
oM�Wt-�MoZ~ ��V*wx�W�`�Woîn`v�oM~@0d�W~pv��9n`t-� � oZ~p~b¯°n&���W�M~�èC¨x� S �Æ«�W~joM�`n&�����9�D�}oZ�`V:�î~����B�W�g�Mn`�W�gn`�pt��9ngV�v
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¯°n&���W�M~KèC¨x� C ¿ «�x~®��t¤¡*n`��t-� ' 143 ,Ô%Áà-%M+ñ;& �%4%M+ ) "¾ �; ¡ V-�O�M�W~ ¡ V��B�9~�oZ��oM~p�Zn`~�o ° ½:÷�¿ÔÀÂ½4¹
½WsE q F � õ-ÉK¹�½ZÈa¸ E Q F � õP¸�Íd¿`Ã�¸4Ò#ÀÁ¹
½Ws E á F � t-vWw®öÆ½M¿gÃU¸t²¤ö E , F ngv��Z~p�`t��9ngV�v¨�9VO�9�W~j�Z~p�#~6t��M~pw
oe0d��t��Mn`v²�ït�����V��Zng�M�W�®� «�x~{*å���W�M~�ngoT��t-oZ~pw V�v ~�¡*�#~p�Mng��~�v��4t-�Rw�t��4t¬ngvr�pV�v��9�Mt-oZ���MV
¯°n&���W�M~9ëW�Dè%¨O���W~p�Z~ �9�x~(n`�g�`�Wo¥�9�Mt��9ngV�v¨V ¡ �M�W~ %Æâ� �% 1 $&%M+�;& �%4%M+ ) ": �; ngo¤wx�W~ �MV��9�x~pV��Z~��9ng�6t-�~po¥�9ng�}t��M~po��
E oZ~p~U«�tt�W�`~ - �&è1ë � �pV��g�W��v§±�t-vxw§«�tt�W�g~ - �Dè%¨ � �pV-�`�W��v§± F n`o���V����m~�vWo9t��M~pwÁ��� ¡ �M~�~
oe0d��t��Mn`v²��op�T¯PV-�QMbt��{¬�m~��MngV*wWo}V ¡ �/�*�#~ E �  ¦± F V:ª-~p�!� 	 �M�Wn`o}�pV����m~�vWo9t
�9n`V-vrn`o¨vWV��
oM��]���n`~�vd���9V V��x�9�#~p� ¡ V��M� �M�W~ ¡ t-oZ�M~poZ�òt-�Mn��9�W��~��Mn`� ¡ V��2� 	\ã �åä.N EÐæ F � nÂ� ~��d�M�W~¤��V�wW�W�g�Wo æ ngo
t-v®n`�M�Z~pwW�x�pn��x�`~�oM�Wt-�MoZ~(�#V��&��vWV���nµt��Ô�£¯°n��-�W�M~�è%¨*� S oM�WV:��o!�M�W~ ��t-�U�9��t��¬��t-ngvWoç�m~a�&�î~�~pv
vWV��Z�}t��ò�W�Mng��~jMbt-��2�#~p�Zn`V�wWo�V ¡ �/���m~ E �  ¦± F t-vxwï�#V��&��vWV-��n`t-���Z~p�W�Z~poZ~pv��4t��Mn`V�vH��ng�M�
oM�Wt-�MoZ~���V�wW�W�g�Wop��«�W~�oZng�M��t��9ngV�v��4��t�vå��~po����W~�v¬�î~���V����x�x�9~�tñ�#V:�î~���n`v¬��t��9t-�g�`~p�Â�
«�W~�v��9�W~��Wn&���W~p��oM�#~p~�wIã&�x� �pV���~po�n`v��MV©�W�`tC��� «�W~v�W�M~pt-ód�mV-n`v��}ngo+�m~a�&�î~�~pv C t�vWwè%øH�W�MV��p~�oMoZV��Mo��Å¯�n����W�Z~ è%¨x�Dè%¨���ngª-~po®�M�W~ �9n`��~po ¡ V��U��t��9t-�g�`~p�!~�¡*�mV-vW~pv��9n`t��9ngV�v n ¡ è%ø
�W�ZV*��~poMoZV��Mo¨t-�M~�n`v�ª�V-�gª�~�wI� ¯�V���t��}�g~6t-o¥�O�9�Wngo�vd�W���#~p��V ¡ �x�MV��p~poZoMV��ZoT�#V-�9�§�/�*�#~po�V ¡
�W�Zn`��~jMjt-�{��#~p�MngV*wxo ��~p�M~UoZ�W�m~��MngV�� ¡ V�� ~�¡*�mV-vW~pv��9n`t��9ngV�v¬n`vç� 	 � �2«�W~��}t��e��ngv©�ît-o
�MV-�å���W�D�O± � C ¡ V-�Ê�9�W~SMbt��{j�m~��Mn`V�wOV ¡ �/�*�#~ E S
C ¨�±* Cè F � t-vWw�è � ¨Iè ¡ V-�¢�/���#~ E S�S�S&C  ¦± F V:ª�~��� 	 �� Úâá�Ù�Õ"Ý��1ß"Úâáq�tÑ § ¡ vWV��M��t-�ò�x�Mn`��~�Mjt-�{ �m~��MngV*wWoB��n��9�§oM��t-�`����t-�Mt-��~a�9~��`è� �
	 l
t-�Z~�t6ª-t�n`�µtg�W�`~�9�x~pv¨�9�xn`oîwWt��4t(o¥�9�Z�W���M�W�M~�ngoØ�#~poZ��MVBwWV���t��9t-�g�`~p��~6¡*�mV�vx~pv��9n`t��9ngV�v¨n`v�� 	 �
V�v��}t�oMoMn�ª�~6ã&��t-�Mt-�`�g~p�*�}t-�4�xn`vW~�o � nÔ� ~-��V-v���t-�4�WngvW~poÆ��ng�M�}tj�µt��e��~vd�W���#~p�¢V ¡ �W�ZV*��~poMoZV��Mo��é®V��Z~pV:ª�~�� � V��x�°~�¡*�#~p�Zn`��~pv��9o�n`v+u*~����Mn`V�v C �&èòt-vWw+u*~����Mn`V�v S ��±���t6ª�~oM�xV¾��vB�M��t�����~pvW~��9t-�Mjt-�{��m~��Mn`V�wWobV ¡ �9~�v�ng���W�ZV:ª�~O�9�W~�oMn��9��t��Mn`V�v2n ¡ �9�W~���t-�Mt-��~��9~��Pè n`ob�µt-�k��~ ¡ V��j�W�Mng��~Mjt-�{\�#~p�Zn`V�wWop�=«�d�Wo � ��~ò�6t-v�wx�9t6�H�9�W~ ¡ V-�`�`V:��ngvå�R��V�vW���`�WoZn`V�v ¡ V-���9�x~ò�pV�����t-�Z~pw��Wt-oMngo
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¯°n&���W�M~®è%¨x� S ¿ «ng��~�o ¡ V���oM~@0d�W~pv��9n`t-�ò~6¡x�#V�vW~�v��9nµt
�9n`V-v ¡ V-�(�9�W~ ¡ V-�W�(�9~�oZ��oM~��Mng~po ° ½6÷�¿µÓ
ÀÂ½9¹�½Ws E q F � õ-ÉK¹
½MÈa¸ E Q F � õP¸�Íd¿`Ã�¸4Ò#ÀÁ¹
½Ws E á F � t-vWw®ö¢½Z¿`Ã�¸>²�ö E , F �î«�W~(~6¡x�#V�vW~�v��9nµt
�9n`V-v
t-�&��V��Mn��9�W� ngoò��ng�9���M~�oM�#~p�a�R�MV�t�±iã/?î�9t��W~p��t-wxwWng�Mn`V�v��4��t�n`vI�
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¯°n&���W�M~Eè%¨x�Dè%¨ ¿ «ng��~�o ¡ V��ò��t��9t-�g�`~p�P~6¡x�#V�vW~�v��9nµt
�9n`V-v ¡ V��î�9�x~ ¡ V��W�î�M~poZ��oZ~p�Zn`~po ° ½:÷�¿ÔÀÂ½4¹
½WsE q F � õ-ÉK¹�½ZÈa¸ E Q F � õP¸�Íd¿`Ã�¸4Ò#ÀÔ¹�½Ws E á F � t�vWw�ö¢½Z¿`Ã�¸>²�ö E , F V�v{è%ø��W�ZV*��~poMoZV��Mo��
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�M~��W�M~�oM~�vd�9t��9ngV�vWo¤V ¡ �9�W~9*�vWn��9~c*�~��`wc�âº � ¿ ±©~j�p�µt�n`�u��n��9�U�M~�oM�#~p�a�R�MV�V��x�~�¡*�m~��Mng��~�vd�Mo
���Wng�4�Ht-�M~�n`v���V�v ¡ V��Z��n��/����ng�9�©�9�W~}�M�W~pV-�M~��Mn`�pt-���Z~poZ�W�g�Mo(�9��t
����~�vW~p�Mt-��vxV��M��t-�ØMbt-��
�#~p�MngV*wxoÊV&�m~p�Ê�9�x~��m~�oZ�£w�t��9t\oZ�9�Z�W���M�W�M~ ¡ V��m*WvWng�M~Ø*�~p�gwWoÆV�vO��t-oMoZngª�~6ã&��t��9t-�g�`~p����t-�4�Wn`vx~pop�
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«�Wngo°�9�W~�oMngoÆn`oÊ��V�vW�p~��MvW~�w���n��9� ¡ t-o¥�Æ~�¡*�#V�vW~�vd�Mnµt��Mn`V�v�ngvy*�vWn��9~Ø*W~p�`wxop�m§Á�Ê�ît-o¢��V-�9n�ª-t
�9~pw���®t-�Mn��9�W��~��Mn`�\�9�Wt��!ngoR�xoM~pw n`v���V�wW~p�Zv ���k���x�9V-ok��oZ�M~p��op�©õ��x�!t-�x�W�MV�t��4� �9V�oM�#~p~�w��W�
~�¡*�#V�vW~�vd�Mnµt��Mn`V�vOngo8���O�Wt-�9t-�g�`~��x�pV-���W�*�9n`v²�W�;±©~���t6ª�~ ¡ V*���WoMoZ~pw�V�v��&��Vb�}t-ngvB�9V��xn`�poÊ�MV
~pvx��t-vW��~ ¡ t-oZ����t-�Mt-�`�g~p��~6¡x�#V�vW~�v��9nµt
�9n`V-vI�Ê«�W~S*W�MoZ�îV�vW~RwWn`oZ�p�WoZoM~poØ�mV��xvWwWoòV�v��î~�n������M~pw·%ã�t-wWwxng�9ngV�vB�4��t�n`vWoÆ�9V9��~a��tb�W�Zn`vW��n`��t��x�WvWwx~p�Mo¥�4t-vxwWn`vå�bV�vO�9�W~��Z~poZ�M�Mng���9ngV�vWoÆV ¡ ~�¡*�#V�vW~�vIã
�9n`t��9ngV�vO��ng�9���M~�oM�#~p����MV(��t��9t-�g�`~p�P��V����x�x�9ngvå�W�°«�x~\oM~��pV�vWw¨�MV��Wng�!~p���W��t�oMn�.�~po£�9�W~\�töV��`~
V ¡ wWn^�m~p�Z~pv��}��t-oZ~po£�M~��W�M~�oM~pv��9t��9ngV�vWop�võ\�W�8�-V�t-�WngoÊ�9V��W�ZVt*W� ¡ �MV�� ¡ t-oZ�¢�(�W�g�Mn`�W�gn`�6t
�9n`V-v ngv*�vWn��9~ç*�~p�gwWop�8§&v}��t-�Z�Mn`���W�µt-� � �î~\�gV*V-ó�t��î�M�W~!�xoM~\V ¡ ��~pvW~��9t-� Mjt-�{(�#~p�Zn`V�wWo¢�9��t��îwW~@*WvW~
t�vWV��Z�}t-� ��t-oMngop�±�~+*��ZoZ�b�M~��6t-�g�ÆV��W�j�M~�oM�W���9ojV�v �9�W~+��t-�4ó����ZV��WvWw�V ¡ ��~pn&�����9~�w¾·%ã�t-wWwxng�9ngV�v��4��t-ngvWop�
«�WngoS��~�vW~p�Mt-�`n&.6t��Mn`V�vUV ¡ t�wWwWng�Mn`V�v��4��t-ngvWo!ngoR�Wt-�Z�Mn`�p�x�µt-�Z�&�¨�xoM~ ¡ �x���9V���V�wW~��=~6¡*�mV�vx~pv��9nüã
t��Mn`V�v�ngvL*�vWng�M~�*�~p�gwWop� - �g�M�WV��å���ñ��~O��t6ª�~�V�vW�D�ñt-�x�W�`ng~pwñ�9�xn`o���V*wW~��°�9V¨�M�Wn`o�oZ�m~��pnD*��
�4t�oMó � ng�în`oòV ¡ ��V��Z~c��~�vW~p�Mt-�øngvd�M~p�Z~poZ�p�£¯PV-�î~�¡xt-���W�g~ � �M�W~��B�W���9ng�W�`ng�6t��Mn`V�v�V ¡ tB�#V�n`v��îV�v
t-v�~��`�`ng�x�9ng��p�W�¥ª�~9���¨t oM�6t��µt-���6t-vUt-�goMV��#~�t-wWt-�x�9~�w¨�9V(�M�Wn`oî��V�wW~p�Â�°«�d�Wo � �9�W~��Z~poZ�W�g�Mo
V�vU~�¡*�#V�vW~�vd�Mnµt��Mn`V�vU�pt-vv�#~j~6t-oZn`�D�}�9�Mt-vWo ¡ ~p�M�Z~pwU�9VO~p�g�`ng�x�9ng�!�p�x�Zª�~b�p�£���x�9V�o£��oZ�9~���o��±�~¤��t6ª�~ ¡ V��Wvxw}t��`V:��~p�}�#V��WvWw�V�v���t-�9t��`�`~��x~6¡x�#V�vW~�v��9nµt
�9n`V-v ¡ V-�8·iã&t-wWwWn��9n`V-v��4��t-n`vxo
��ng�M�b��~pn&�����b÷ « Ö�  « ×£øa�=«�Wngo��^ù¾��~p����ù��WvWwbn`o v{ù���o¥�9�Zn`��� ¡ ù��=t-�g�-��~pn��-�d�Mo � �W�x��ng� �jù-n`vW��n`wW~�o
��ng�M�ñ�W�Z~�ª�nVù��xoM�&��ódv{ù:��v �Vù:��~p�S��ù��WvxwWo\n`v®�&�¹ù�ng����ù��Z�9t-v��¤oM�#~p�pn`t-�°�pt-oM~�op��«�W~��M~ ¡ ù��M~ �ù��W� ��~�vW~p�Mt-����ù��Wvxw��p�^ù�oM~�o �9�x~í��t-�¾�m~a�&�î~�~pvúù��Zn���ngv�t-�¢t-wWwxng�9n^ù�v �4��t-ngvWo ��n��9����~pn&�����÷£è- Cètø t�vWwHt-wWwWn��9n^ù�v��4��t-ngvWo(��n��9� ¡ �M~�~¨oM�pt-�µt�� � nÔ� ~-�=�î~�n������M÷"¨x Cètø¦� - o�oZ�{ù:��vª����~6¡�ã
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{${5z*� }*�$xNy��!z$|$|�{ ß ~!~ }�{5|!x1~ }$�!y$}^�$z$}���{ ß ~!|}!}$y!x y ß �*� ~$~*y$y^}$}$y9{�{5y!x$�$} }
{5x!x$x }$z*x\{_�\{��$y�{ ß ~*| }�{5|N~!z }$}!y$}��Nx\{!{�{ ß ~*xz!y$y$� y ß �$� ~*�$y!x�z$y$y*��{5yN~!}!z }
{5xN~�� zV{�x$���N|V{W~H{ ß ~*| }�{5|*��~ z$y!y$}��1|$�!|�{ ß ~*xz*xNy!x y ß �*� ~*�$z$z^z!xNy9{�{5y*�1�9{ }
{5x*�Nx z$|*x\{_�$�\{5��{ ß ~*| }�{5|$z$z z!x$y$}��N�N�!��{ ß ~*xz!|$z$� y ß �$� ~!�!z*��z$|$z*��{5y$}*�N| }
{5x$z$� z!�V{5���$�$�\{�{ ß ~!~ }�{�~*xN| zN~*y$y��1�$y!|�{ ß ~!|z!�$y$| y ß �!� ~!}!yV{_z$�$y*x�{!{�y*�!� }
{�|*x$x z*�$x$x��N�*�1��{ ß ~!~ }�{�~$~!z z$�!y$}��$�Nx$z�{ ß ~!|z!}$y!x y ß �$� ~!z!y$y^z$}$y9{�{!{�|$z*� }
{�|$~!� z$z*x\{_�Nz!xNy�{ ß ~!~ }�{�~���~ z$}!y$}��1z*�N|�{ ß ~!|z!z$z$} y ß �$� ~!z!z$z^z$z$z���{!{5�1~*} }
{�|���{�{5yV{!{����Nz$z$z�{ ß ~!~ }�{�~!z$}�{�y$y!y$y^}$yN~*z�{ ß ~!|
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xNy!z y ß ~!} {5y$| xNy!} xNy!x � �N~ x\{5z {��N}�{ ß x$} ~ �!x xV{5x {��$|�{ ß xN~|$z!} y ß xNz {5z$} |$z�� |V{�| � z9{ ~!y!} x$y$z�{ ß ~*z ~ {5y$� ~*y$y x$x$x�{ ß ~2{�$y!� y ß {�} |!y!x �$y*� ~9{�y � {5x$z �$|9{ xN~9{�{ ß �Ny � {�~�� �9{�y x$�$��{ ß �!y}$y!| y ß {�} ~*y$y }$y*x �1~!� � {��9{ }!x$} |9{${�{ ß �$� � {5}N~ }!y!� |$|$y�{ ß �*�{5yV{5} y ß {�z �$y$}
{�y9{�� �1yN~ � {�z�� {�yN~*| |!z$}�{ ß �!� � x!xN� {�y*xNy ~*xN|�{ ß ���{!{�z!z y ß {${ �$z$z
{${5z$} �1|N~ � x$x$� {5x$xN~ |!�N~�x ß y*x � x!�!� {5x$y$y |$z!x�{ ß }��{�~!y9{ y ß {�y �Ny$y
{W~*y$y }N~!� � xN�!y {W~*x$� ~*y$z�x ß y�� � x$zV{ {W~*yN~ ~!|$}�{ ß z!|{5�$y9{ y ß {�y }!y$y
{��!y$y z!�Nz � xNz*x {��!x$� ~��1~�x ß {!{ � |*xN| {��!y!x ~!}$|�{ ß z!z{1�1z9{ y ß {�y }!zN~�{��Nz$y�{5y*�$� � |V{�� {�}N~\� �$yN~�x ß {�~ � |*�$� {��NzN~ �N|$}�x ß y!y{5z$z!� y ß {�y z!z*��{�z!z!��{�xNy!� � |N~�� xNy!�!x �!�Nz�x ß {�� � |!}$} {�z!z$} �Nz$��x ß y*xx!x\{�x y ß y$} {!{�y$��x$xV{${�{�x!�$� � |*�$� x$xN�!} �!�\{�x ß |*x � ~�x1~ x$xV{W~ �Nz!��x ß {�~xN~!y!� y ß y$} {�xNy!x^x1~*y!��{�~!yN~ � ~!y!| x1~!�*x �!y$z�x ß |!y � ~��$� x1~*y$� �!�!��x ß {�~x$�V{5| y ß y$} {5|$y$��xN�9{5x�{��\{�� � ~!|*x xN�$�!z �$~���x ß |$~ � ~*z$y xN�9{�� �1yV{�x ß {5�x$}$y*x y ß y$} {�~!y$y�xN}!yV{�{5�V{�} � ~*�$z xN}!�$} �!}!x�x ß |�� � �!xNy xN}!y!x �1|$z�x ß {5z|!y$y*� y ß y$} {��NyV{_|$y!yN~�{1�1|$z � ~!}!} |$y$�9{ �N|V{�x ß |!} � �!�\{ |$y9{�y �1z$y�x ß x$y|*xNy*x y ß y$} {5�$y$y^|!x$yV{�{5}N~*x � �\{5� |!x$�$} �N�!x�x ß ~�x � �*�1z |!x$y$� }!x\{�x ß xN~|$~!y9{ y ß y$� {1�1y$y^|N~*y$y�{5zV{�} � �1~!~ |N~*�*� �N�$��x ß �$y � �!y*� |N~*y!x }!x$��x ß |*x|!�$y!| y ß y$} {5}$yV{_|$�!y!x�x$y*�$� � �!�$x |$�!�$z }*�$x�x ß ~!~ � �!|!� |$�!y!� zV{${�x ß x$}|!}$y*x y ß y$} {5z$y$y^|$}!yV{]xV{�}$z � �$y9{ |$}!�$} }!z!��x ß ~�� � �!�N~ |$}!y$} z!�1~�x ß x$z~*y$y*x y ß y$} x$y$y$y�~!y!yV{]x$|V{5� � �!x$z ~!y!�$} z$~!}�x ß ~!~ � �!z!x ~!y!yN~�{5y$y��^x ß |!y~�x\{!{ y ß y*� xV{�y!��~*xV{�y�x$|$}!x � �!�$z ~*xN��� z$~!y�x ß �$| � �$x$x ~*xV{W~ z$z$z�x ß |!}~!~!y9{ y ß y!� x!xNy$y�~$~*y$y�xN~9{�z � �$}!� ~$~*�*� z!y$}�x ß �!� � �1~!z ~$~*y$| z$�$}�x ß �$y~*�$y*x y ß y!� x$|$y$y�~!�!yV{]x!�$xN| } �$z!z ~��NxV{ z*xN}�x ß �$x � �!�$� ~!�!y$��{5y$y9{[x ß �!x~*}$y!� y ß y!� xN~!y!x�~!}!y!��x$�!x$x } �NxN~ ~!z!x!� z*�Ny�x ß �N� � }!y$� ~!}!y$z�{5y!x$��x ß �!��$y$y*x y ß y!� x!�Ny$y��Ny!yV{]x*�$�1y } ��~*z �\{5xV{�{5y!x$��x ß �Ny � }!|N~ �Ny!y!��{!{�y$~�x ß �V{�V{�z!z y ß yN~ x!�Nz$z��\{5z$}�x$}!x!� } �$�N| �N|V{5}�{5y$y$��x ß }9{ � }!�!x �$x$yV{�{5y$z!y�x ß �$z�$|$z!z y ß yN~ x$�$z$}��N|!z$}�x$z!xNz } �1z!} �$�\{5}�{5y$|!��x ß }!| � }!zV{ �1~*yN~�{!{5x$|�x ß �9{�!�Nz!} y ß yN~ x*�1z$}��$�$z*��|!y$|$} } }!x$| �!��{1��{5y$�$}�x ß }$~ � z9{�} �N�!y$y�{!{5�$}�x ß �*x�$}V{�x y ß yN~ x$z$y!�^�N}9{${<|9{5�$x } }!�$y �Nz$|9{�{!{�y!x�x ß }!� � z$~!z �N}9{���{!{�z!��x ß �!|�!y$y*� y ß y!� |!y$y!x��$y!yN~�|!|V{�y } }*�1~ �V{5xN~�{!{�}$z�x ß �N} � z��1� �$y!y$��{�xN}$~�x ß �$}�*xNy*x y ß yN~ |9{�y$y^�!x$yV{<|!|$�$| } }$z!} �$|!xV{�{!{��$��x ß }!} ��{�y!yN~ �!x$y!x�{�xN���^x ß �*��!|$z!� y ß yN~ |9{�z*���$|!z!�[|$~!�$| } z!x!x �!�\{���{!{�z$|�x ß z!y ��{�y!|V{ �$|!z$}�{�xNz��^x ß ����!�V{�~ y ß yN~ |!|$y$�^�$�9{�|�|*�N}$y } zN~*z �*�1|!|�{�x$xN}�x ß z9{ ��{�y!�!x �$�9{5��{5|$|!��x ß �!}�!}$y*x y ß y!� |$~!y$y^�$}!yV{<|��1|$| } z*�N| �$z!xV{�{5|V{5x�x ß }*� ��{�y!}$z �$}!yN~�{�~*x!x�x ß �*x�Ny$y*� y ß y!� |*�NyV{[�1y!yN~�|!}!�Ny } z$z!} ��{5xN~�{5|!�N|�x ß }$~ ��{${!{�} �1y!y*��{�~!���^x ß �*x�$xNy*� y ß y!� |!�$y$y��Nx$yN~�|!z!�\{ }�{�y*xN| �1|!xN~�{5|*�1z�x ß }!� ��{${�~!� �NxV{�y�{�~!z��^x ß �$~�1~9{5y y ß yN~ |��1yN~���~*y$z[~*yV{5x }�{�y$~!z �N�$x$z�{5|$�!x�x ß z$~ ��{${1�N� ��~2{�|�{�~!}$~�x ß �Ny�N�$y*x y ß yN~ |!}$yV{[�1�!yV{�~2{5xN| }�{�y��1| �$�NxV{�{�~!y$y�x ß z$~ }
{5x$y$y �1�!y$}�{��$x$|�x ß �\{�N}$y!| y ß y!� |!z$y$y��1}!y!x�~*|$y$y }�{�y!z$} �1z!x!x�{��NyN~�x ß }!� }
{5x!x$� �1}!y$}�{5�!x!��x ß �*�}!y$y!| y ß y!� ~*y$y$y^}$y!y!x�~!~*xNy }�{${�x$x }V{5x!x�{��1~!}�x ß }*� }
{5x!�Ny }$y!y$}�{5�*�Ny�x ß �*�}*x\{5} y ß yN~ ~2{�y$}^}!xV{��_~!~$~!} }�{${�~!z }$|$|���{�~!zN~�x ß z!} }
{5x*�1� }!x!x1~�{5�V{1�^x ß �$�}$~9{!{ y ß yN~ ~�xNy!��}N~2{�y[~��N�!� }�{${1�1| }!�N|!y�{��N|$}�x ß z�� }
{�|!y$y }N~2{���{5�$�!y�x ß �$�}!�$y9{ y ß y$| ~�xNz$z^}$�!y$y[~��Nz!� }�{${5z*� }*�Nx$y�{�~!z*�^| ß y�� }
{�|*x1~ }$�!y$}�{5�!x$y�x ß }$~}!}$y*x y ß y$| ~!~!y$y^}$}!yV{�~*�$}*� }�{5x!x$x }$z!xV{�{��\{�|�| ß {5y }
{�|$~!z }$}!y$}�{5�$|!��x ß }!�z!y$y!� y ß y$| ~��Ny!x�z$y!y!��~\�1}$} }�{5xN~�� zV{5x!��{��N|*�^| ß {!{ }
{�|���~ z$y!y$}�{5�$�9{[x ß }!}z*xNy*x y ß y$| ~��Nz$z^z!x$yV{�~*}$z$y }�{5x*�Nx z$|!xV{�{��N�*�^| ß {�x }
{�|!z$z z!x$y$}�{5�$z!y�x ß }!zz!|$z!� y ß y$| ~*�$z*��z$|!z!��~*z$}$y }�{5x$z$� z!�\{���{��N}$|�| ß {�� }
{W~�xN| zN~*y$y�{1�1y!��x ß z*xz!�$y!| y ß yN~ ~*}$yV{_z$�!y!x��V{W~*� }�{�|*x$x z*�Nx!x�{5�*�1y�| ß y!} }
{W~!~!z z$�!y$}�{1�1z!|�x ß }��z!}$y*x y ß y$| ~*z$y$y^z$}!yV{]�!x1~9{ }�{�|$~!� z$z!xV{�{5�$zV{[| ß {5y }
{W~\��~ z$}!y$}�{5}V{���x ß }!zz!z$z!} y ß y$| ~*z$z$z^z$z!z*�[�!xNz$� }�{�|���{�{5yV{${1��{5�*��{[| ß {1� }
{W~*z$}�{�y$y!y$y�{1�1z*��x ß z*�
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xNy!z y ß �!� {5y$| xNy!} x$x\{ � �N~ x\{5z {1�1z�{ ß xN~ ~ �!x xV{5x {�}$|�{ ß xV{|$z!} y ß |!x {5z$} |$z�� |!x$� � z9{ ~!y!} x!x$x�{ ß ~\� ~ {5y$� ~*y$y xN|N~H{ ß |!z�$y!� y ß x1~ |!y!x �$y*� ~$~!} � {5x$z �$|9{ x$}V{�{ ß �$z � {�~�� �9{�y xNzN~H{ ß �!x}$y!| y ß x1~ ~*y$y }$y*x �Nz$y � {��9{ }!x$} |*�N}�{ ß �*� � {5}N~ }!y!� |*�N��{ ß �*�{5yV{5} y ß x\{ �$y$}
{�y9{�� ��{�} � {�z�� {�yN~*| ~2{5x�{ ß �1~ � x!xN� {�y*xNy ~!|$��{ ß �$~{!{�z!z y ß {5� �$z$z
{${5z$} �1}V{ � x$x$� {5x$xN~ ~2{5x�{ ß }!z � x!�!� {5x$y$y ~!|$z�{ ß �N}{�~!y9{ y ß {W~ �Ny$y
{W~*y$y }$zN~ � xN�!y {W~*x$� ~��!�
{ ß z*� � x$zV{ {W~*yN~ ~!}!��{ ß }$~{5�$y9{ y ß {�� }!y$y
{��!y$y�{5yN~!z � xNz*x {��!x$� �N~*��{ ß z*x � |*xN| {��!y!x �!�Nx�{ ß }!|{1�1z9{ y ß {�| }!zN~�{��Nz$y�{!{�|$| � |V{�� {�}N~\� �$�!x�x ß y*x � |*�$� {��NzN~ �Nz!��{ ß z!y{5z$z!� y ß {�| z!z*��{�z!z!��{�x$�!� � |N~�� xNy!�!x �9{�|�x ß y*� � |!}$} {�z!z$} �N~!z�{ ß z$~x!x\{�x y ß {${ {!{�y$��x$xV{${�{5|!�$x � |*�$� x$xN�!} �*x!��x ß {�� � ~�x1~ x$xV{W~ �*�1y�x ß y*xxN~!y!� y ß {�y {�xNy!x^x1~*y!��{�~*�$x � ~!y!| x1~!�*x �*�N}�x ß x$y � ~��$� x1~*y$� �1y!��x ß y!�x$�V{5| y ß y$z {5|$y$��xN�9{5x�{��1~$~ � ~!|*x xN�$�!z ���N��x ß x$z � ~*z$y xN�9{�� �NxN}�x ß {�xx$}$y*x y ß y$} {�~!y$y�xN}!yV{�{5�$|N~ � ~*�$z xN}!�$} �!z$}�x ß |$~ � �!xNy xN}!y!x �N�1~�x ß {1�|!y$y*� y ß y$z {��NyV{_|$y!yN~�{1�1�$z � ~!}!} |$y$�9{ �N�V{�x ß |*x � �!�1~ |$y!y$� }!x$x�x ß {��|*xNy*x y ß y$z {5�$y$y^|!x$yV{�{5}$z$} � �\{5� |!x$�$} }9{�z�x ß |*x � �*�1z |!x$y$� }*�$��x ß {5�|$~!y9{ y ß {�y {1�1y$y^|N~*y$y�x$yN~!� � �1~!~ |N~*�*� }!z$��x ß x$} � �!y*� |N~*y!x z!�N|�x ß {��|!�$y!| y ß y$z {5}$yV{_|$�!y!x�xV{${�y � �!�$x |$�!�$z }!}$��x ß |!} � �!|!� |$�!y!� zN~*��x ß x$||!}$y*x y ß y$} {5z$y$y^|$}!yV{]x!xNyN~ � �$y9{ |$}!�$} z!y$z�x ß ~�x � �!�N~ |$}!y$} z$�$}�x ß x$}~*y$y*x y ß {�y x$y$y$y�~!y!yV{]x$|$}$} � �!x$z ~!y!�$}�{5y!x$x�x ß |$~ � �!z!x ~!y!yN~�{5y$}!y�x ß xV{~�x\{!{ y ß y*� xV{�y!��~*xV{�y�xN~9{�z � �!�$z ~*xN��� z��$��x ß ~\� � �$x$x ~*xV{W~�{5y$|!��x ß |!|~!~!y9{ y ß y*� x!xNy$y�~$~*y$y�xN~!z$| � �$}!� ~$~*�*� z!}$|�x ß �N~ � �1~!z ~$~*y$|�{5yN~*|�x ß |!z~*�$y*x y ß y$� x$|$y$y�~!�!yV{]x!�N}$| } �$z!z ~��NxV{ z!}$z�x ß �9{ � �!�$� ~!�!y$��{5y$�!y�x ß ~!~~*}$y!� y ß y*� xN~!y!x�~!}!y!��x*�NxNz } �NxN~ ~!z!x!��{5y!�Nz�x ß �$} � }!y$� ~!}!y$z�{!{�|!|�x ß ~2{�$y$y*x y ß y*� x!�Ny$y��Ny!yV{]x$}$|$z } ��~*z �\{5xV{�{5y$z$��x ß �$z � }!|N~ �Ny!y!��{!{��N|�x ß ~�x�V{�z!z y ß y$� x!�Nz$z��\{5z$}�x$z$y!� } �$�N| �N|V{5}�{5y$}$��x ß ��� � }!�!x �$x$yV{�{!{��!}�x ß ~*z�$|$z!z y ß y$� x$�$z$}��N|!z$}�|!y$y*� } �1z!} �$�\{5}�{!{${W~�x ß �Ny � }!zV{ �1~*yN~�{�xNy9{[x ß �$y�!�Nz!} y ß y!� x*�1z$}��$�$z*��|9{�y$y } }!x$| �!��{1��{!{�|!x�x ß �1~ � z9{�} �N�!y$y�{�x$xV{[x ß �N~�$}V{�x y ß y!� x$z$y!�^�N}9{${<|*x\{�� } }!�$y �Nz$|9{�{!{��$}�x ß �$� � z$~!z �N}9{���{�xN�9{[x ß �!��!y$y*� y ß y$� |!y$y!x��$y!yN~�|!|!�Ny } }*�1~ �V{5xN~�{�x$xNz�x ß �N| � z��1� �$y!y$��{5|!xN~�x ß �$|�*xNy*x y ß y!� |9{�y$y^�!x$yV{<|$~!|V{ } }$z!} �$|!xV{�{�xN|!��x ß �N} ��{�y!yN~ �!x$y!x�{5|$|*��x ß �*��!|$z!� y ß y!� |9{�z*���$|!z!�[|*�N|V{ } z!x!x �!�\{���{�xN�!x�x ß }!y ��{�y!|V{ �$|!z$}�{5|$�*��x ß �$z�!�V{�~ y ß y!� |!|$y$�^�$�9{�|�|!�!�\{ } zN~*z �*�1|!|�{5|$y$y�x ß }9{ ��{�y!�!x �$�9{5��{�~!y��^x ß �$z�!}$y*x y ß y!� |$~!y$y^�$}!yV{<|��N�1~ } z*�N| �$z!xV{�{5|$|N~�x ß }9{ ��{�y!}$z �$}!yN~�{�~$~!~�x ß �!y�Ny$y*� y ß y$� |*�NyV{[�1y!yN~�|!}$zV{ } z$z!} ��{5xN~�{5|$zN~�x ß �Nz ��{${!{�} �1y!y*��{��Ny!}�x ß �$}�$xNy*� y ß y*� |!�$y$y��Nx$yN~�~*y$z$} }�{�y*xN| �1|!xN~�{��$xNz�x ß �!} ��{${�~!� �NxV{�y�{5�N~!~�x ß ~*z�1~9{5y y ß y!� |��1yN~���~*y$z[~*y$z$� }�{�y$~!z �N�$x$z�{�~$~!}�x ß }!| ��{${1�N� ��~2{�|�{��N���^x ß �9{�N�$y*x y ß y!� |!}$yV{[�1�!yV{�~�xNy$z }�{�y��1| �$�NxV{�{�~!}*��x ß }!| }
{5x$y$y �1�!y$}�{5�$y!}�x ß �*x�N}$y!| y ß y$� |!z$y$y��1}!y!x�~*|N~!z }�{�y!z$} �1z!x!x�{��$�1~�x ß }!y }
{5x!x$� �1}!y$}�{5�*�1~�x ß �!y}!y$y!| y ß y*� ~*y$y$y^}$y!y!x�~��!�N� }�{${�x$x }V{5x!x�{1�1y!��x ß �!} }
{5x!�Ny }$y!y$}�{5}!x!��x ß �V{}*x\{5} y ß y!� ~2{�y$}^}!xV{��_~��N|$| }�{${�~!z }$|$|���{��N}$y�x ß }�� }
{5x*�1� }!x!x1~�{1�1y9{[x ß �!�}$~9{!{ y ß y!� ~�xNy!��}N~2{�y[~*�!xNy }�{${1�1| }!�N|!y�{��NzN~�x ß z!y }
{�|!y$y }N~2{���{1��{���x ß �!z}!�$y9{ y ß y!� ~�xNz$z^}$�!y$y[~*�$z!� }�{${5z*� }*�Nx$y�{��Nz$z�x ß z$~ }
{�|*x1~ }$�!y$}�{1�NxV{[x ß �N|}!}$y*x y ß y!� ~!~!y$y^}$}!yV{�~*}!xNz }�{5x!x$x }$z!xV{�{5�!�!��x ß z9{ }
{�|$~!z }$}!y$}�{1�$�N}�x ß �\{z!y$y!� y ß yN~ ~��Ny!x�z$y!y!��~*}$�V{ }�{5xN~�� zV{5x!��{5�V{�y�| ß y*x }
{�|���~ z$y!y$}�{1�1|!|�x ß }!yz*xNy*x y ß yN~ ~��Nz$z^z!x$yV{�~*z$�N~ }�{5x*�Nx z$|!xV{�{5�N~9{[| ß y*x }
{�|!z$z z!x$y$}�{1�1�$~�x ß }9{z!|$z!� y ß yN~ ~*�$z*��z$|!z!���$y!�N� }�{5x$z$� z!�\{���{5�$�$y�| ß y*� }
{W~�xN| zN~*y$y�{1�1}*x�x ß }$~z!�$y!| y ß y!� ~*}$yV{_z$�!y!x��!x!�$� }�{�|*x$x z*�Nx!x�{5}$yN~�x ß z*x }
{W~!~!z z$�!y$}�{5z!x$��x ß �1~z!}$y*x y ß yN~ ~*z$y$y^z$}!yV{]�$|$|!� }�{�|$~!� z$z!xV{�{1�1}$��x ß z!z }
{W~\��~ z$}!y$}�{5z$y!z�x ß �Nzz!z$z!} y ß yN~ ~*z$z$z^z$z!z*�[�$|*�Nx }�{�|���{�{5yV{${1��{1��~!z�| ß y�� }
{W~*z$}�{�y$y!y$y�{5}*�$x�x ß }��
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Ö�ß w t u v ÎÄÕ&Ö�ß
xNy!z y ß y$y {5y$| xNy!} {�y$| ~ �!� x\{�x �$��{ ß }�� | �$� xV{�y �$��{ ß �$�|$z!} y ß y$y {5z$} |$z�� {�z$} � z9{ ~!y!} zV{�x ß {5} ~ {5y$� ~*y$y {�y$��{ ß }���$y!� y ß y$y |!y!x �$y*� |$y!x � {5x$z �$|9{ {�xNz�x ß |$~ � {�~�� �9{�y {W~���x ß y*�}$y!| y ß y$y ~*y$y }$y*x ~!y$y � {��9{ }!x$} {5�V{�x ß ~*} � {5}N~ }!y!� {�}N~�x ß {1�{5yV{5} y ß y$y �$y$}
{�y9{�� �Ny$} � {�z�� {�yN~*| {5z*��x ß �$} � x!xN� {�y*xNy x$xN��x ß x!�{!{�z!z y ß y$y �$z$z
{${5z$} �Nz$z � x$x$� {5x$xN~ x!xN��x ß �*� � x!�!� {5x$y$y x$�!��x ß |!|{�~!y9{ y ß y$y �Ny$y
{W~*y$y �1y$y � xN�!y {W~*x$� x$�$y�x ß �!z � x$zV{ {W~*yN~ xNzV{�x ß ~2{{5�$y9{ y ß y$y }!y$y
{��!y$y }$y$y � xN}!z {��!�*� x$}$z�x ß �!� � |*xN| {��!y!x |!xN|�x ß ~*}{1�1z9{ y ß y$y }!zN~�{��Nz$y }$zN~ � |V{�� {�}N~\� |9{5��x ß }$~ � |*�$� {��NzN~ |!�$��x ß �!x{5z$z!� y ß y$y z!z*��{�z!z!� z$z*� � |N~�� xNy!�!x |$~*��x ß }!z � |!}$} {�z!z$} |$}$}�x ß �*�x!x\{�x y ß y$y {!{�y$��x$xV{${�{!{�y$� � |*�$� x$xN�!} |��N��x ß z*� � ~�x1~ x$xV{W~ ~*x1~�x ß �9{xN~!y!� y ß y$y {�xNy!x^x1~*y!��{�xNy!x � ~!y!| x1~!�*x ~*y$|�x ß z!} � ~��$� x1~*y$� ~*�$��x ß �$~x$�V{5| y ß y$y {5|$y$��xN�9{5x�{5|$y$� � ~!|*x xN�$�!z ~*|!x�| ß y*x � ~*z$y xN�9{�� ~!z$y�x ß ���x$}$y*x y ß y$y {�~!y$y�xN}!yV{�{�~!y$y � ~*�$z xN}!�$} ~��Nz�| ß y*� � �!xNy xN}!y!x �$xNy�x ß �!z|!y$y*� y ß y$y {��NyV{_|$y!yN~�{��NyV{ � ~!}!} |$y$�9{ ~*}$}�| ß y!} � �!�\{ |$y9{�y �$�\{�x ß �$x|*xNy*x y ß y$y {5�$y$y^|!x$yV{�{5�$y$y � �\{5� |!x$�$} �V{���| ß {5y � �*�1z |!x$y$� �!�1z�x ß �N�|$~!y9{ y ß y$y {1�1y$y^|N~*y$y�{1�1y$y � �1~!~ |N~*�*� �N~$~�| ß {�x � �!y*� |N~*y!x �$y*��x ß }!y|!�$y!| y ß y$y {5}$yV{_|$�!y!x�{5}$yV{ � �!�$x |$�!�$z �*�Nx�| ß {�� � �!|!� |$�!y!� �$|!��x ß }$~|!}$y*x y ß y$y {5z$y$y^|$}!yV{�{5z$y$y } �Nz!z |$z!xV{ �$z$z�| ß {1� � �!�N~ |$}!y$} �$�N~�x ß }!�~*y$y*x y ß y$y x$y$y$y�~!y!yV{]x$y$y$y } �!xN~ ~9{5xV{ �*x1~�| ß xV{ � �!z!x ~!y!yN~ �$z!x�x ß }!z~�x\{!{ y ß y$y xV{�y!��~*xV{�y�xV{�y!� } �!�$y ~!|$|!y �*�Ny�| ß xN~ � �$x$x ~*xV{W~ �Nx$x�x ß z*x~!~!y9{ y ß y$y x!xNy$y�~$~*y$y�x!xNy$y } �*�1~ ~*�$x$y ����~�| ß x$� � �1~!z ~$~*y$| ��~!z�x ß z$~~*�$y*x y ß y$y x$|$y$y�~!�!yV{]x$|$y$y } �$z!z ~��NxV{ �!z$z�| ß x$z � �!�$� ~!�!y$� �$�$��x ß z!�~*}$y!� y ß y$y xN~!y!x�~!}!y!��xN~!y!x } �NxN~ ~!z!x!� �$x1~�| ß |*x � }!y$� ~!}!y$z }$y$��x ß z!}�$y$y*x y ß y$y x!�Ny$y��Ny!yV{]x!�Ny$y } ��~*z �\{5xV{ �1~!z�| ß |$~ � }!|N~ �Ny!y!� }$|N~�| ß y!y�V{�z!z y ß y$y x!�Nz$z��\{5z$}�x!�Nz$z } �$�N| �N|V{5} �!�1|�| ß |!� � }!�!x �$x$yV{ }$�!x�| ß y*x�$|$z!z y ß y$y x$�$z$}��N|!z$}�x$�$z$} } �1z!} �$�\{5} �Nz$}�| ß |!} � }!zV{ �1~*yN~ }$zV{�| ß y!|�!�Nz!} y ß y$y x*�1z$}��$�$z*�[x*�1z$} } }!x$| �!��{1� }*xN|�| ß ~*y � z9{�} �N�!y$y zV{�}�| ß y*��$}V{�x y ß y$y x$z$y!�^�N}9{${]x$z$y!� } }!�$y �Nz$|9{ }*�Ny�| ß ~�x � z$~!z �N}9{�� zN~!z�| ß y!��!y$y*� y ß y$y |!y$y!x��$y!yN~�|!y$y!x } }*�1~ �V{5xN~ }���~�| ß ~*| � z��1� �$y!y$� z*�1��| ß y!}�*xNy*x y ß y$y |9{�y$y^�!x$yV{<|9{�y$y } }$z!} �$|!xV{ }!z$}�| ß ~�� ��{�y!yN~ �!x$y!x�{5y$y$~�| ß y!z�!|$z!� y ß y$y |9{�z*���$|!z!�[|9{�z*� } z!x!x �!�\{�� z*x$x�| ß ~\� ��{�y!|V{ �$|!z$}�{5y$|9{�| ß {5y�!�V{�~ y ß y$y |!|$y$�^�$�9{�|�|!|$y$� } zN~*z �*�1|!| z$~!z�| ß ~*} ��{�y!�!x �$�9{5��{5y$�*x^| ß {!{�!}$y*x y ß y$y |$~!y$y^�$}!yV{<|$~!y$y } z*�N| �$z!xV{ z��1|�| ß ~*z ��{�y!}$z �$}!yN~�{5y$}!z�| ß {�x�Ny$y*� y ß y$y |*�NyV{[�1y!yN~�|*�NyV{ } z$z!} ��{5xN~ z!z$}�| ß �V{ ��{${!{�} �1y!y*��{!{${5}�| ß {5|�$xNy*� y ß y$y |!�$y$y��Nx$yN~�|!�$y$y }�{�y*xN| �1|!xN~�{5y!xN|�| ß �!x ��{${�~!� �NxV{�y�{!{W~*��| ß {�~�1~9{5y y ß y$y |��1yN~���~*y$z�|��1yN~ }�{�y$~!z �N�$x$z�{5yN~!z�| ß �$| ��{${1�N� ��~2{�|�{!{��$�^| ß {���N�$y*x y ß y$y |!}$yV{[�1�!yV{<|!}$yV{ }�{�y��1| �$�NxV{�{5y*�1|�| ß �N~ }
{5x$y$y �1�!y$}�{�xNy!y�| ß {1��N}$y!| y ß y$y |!z$y$y��1}!y!x[|!z$y$y }�{�y!z$} �1z!x!x�{5y$z$}�| ß �!� }
{5x!x$� �1}!y$}�{�x$x!�^| ß {5}}!y$y!| y ß y$y ~*y$y$y^}$y!y!x�~*y$y$y }�{${�x$x }V{5x!x�{!{5x$x�| ß �*� }
{5x!�Ny }$y!y$}�{�x$�$y�| ß x$y}*x\{5} y ß y$y ~2{�y$}^}!xV{��_~2{�y$} }�{${�~!z }$|$|���{!{W~!z�| ß �$} }
{5x*�1� }!x!x1~�{�x!�N��| ß x!x}$~9{!{ y ß y$y ~�xNy!��}N~2{�y[~�xNy!� }�{${1�1| }!�N|!y�{!{��1|�| ß �$} }
{�|!y$y }N~2{���{5|$y!y�| ß x$|}!�$y9{ y ß y$y ~�xNz$z^}$�!y$y[~�xNz$z }�{${5z*� }*�Nx$y�{!{�z*�^| ß �$z }
{�|*x1~ }$�!y$}�{5|!xN~�| ß x!�}!}$y*x y ß y$y ~!~!y$y^}$}!yV{�~!~!y$y }�{5x!x$x }$z!xV{�{�x$x$x�| ß �!y }
{�|$~!z }$}!y$}�{5|N~*z�| ß x$�z!y$y!� y ß y$y ~��Ny!x�z$y!y!��~��Ny!x }�{5xN~�� zV{5x!��{�x1~��^| ß �9{ }
{�|���~ z$y!y$}�{5|*�1~�| ß x$}z*xNy*x y ß y$y ~��Nz$z^z!x$yV{�~��Nz$z }�{5x*�Nx z$|!xV{�{�x!�Nx�| ß �*x }
{�|!z$z z!x$y$}�{5|$z!z�| ß x$zz!|$z!� y ß y$y ~*�$z*��z$|!z!��~*�$z*� z�{5x$z!� z$�N~�x�{�xNz!��| ß �!| }
{W~�xN| zN~*y$y�{�~*x$|�| ß |!yz!�$y!| y ß y$y ~*}$yV{_z$�!y!x�~*}$yV{ z�{�|9{�} z$}N~*z�{5|V{�}�| ß �$~ }
{W~!~!z z$�!y$}�{�~$~*z�| ß |9{z!}$y*x y ß y$y ~*z$y$y^z$}!yV{�~*z$y$y z�{�|$~9{�{5y$yN~*}�{5|N~9{[| ß �*� }
{W~\��~ z$}!y$}�{�~��1~�| ß |*xz!z$z!} y ß y$y ~*z$z$z^z$z!z*�_~*z$z$z z�{�|!�!x�{5y!x1~!~�{5|$�!x�| ß ��� }
{W~*z$}�{�y$y!y$y�{�~!z!}�| ß |$~

���t�;��� -" � ¿ J ù>�(�8��4�-� ×ù�)«ù���&;-¦� �!45�!)?+:�iãQ��&0&;-@+5-Vù>)��1�8��-@)¢���&�
ù>45-6+��;�( �-@��&�ù>�å�;�@-�)å�> .��4��
�£45�!�(��);&<){ù>)Iã�&{ù>�å�;�@-�)å�� ��8���>�(�;);-@+J�Âù> �+ " �I�;-@ : 5-@+5�8�2+5-Vù>)¢-@ ��-@�>�!)<�$ù�4�){ù>45�O���m�;�� 5-@ 
45�!�;45�! 5�!)?+��2+�-^ù>); ;ù��;*8);-@+5�c*8�*�@&; "



�t¨�¨ ù�úüû£ý ¥Cþ6ÿ����� û�� þ��
���g�;���! -" øV# -%" C ��-@ �+'+��0�G�*�����!�;�L�2+5-Vù>)0 K+��8�2+X��4��G&;-@ 5�!�; 5 ��*&�-�)êu=�!�!+�-^ù>)êë " � "@- ���

�2�����0�* F��4��S�Âù>�(�;�0+��!&O&0�;�I+�ù�+��;�I+5�;�jù>4��!+5-����2�845�* ��;�@+5 ªù���u��*�!+5-Vù>)+ë " �I�;��&;-^�E�*4��*),+Z 5�!+5 ù��¤�C�!-��>�,+5 .�245��+��;�: 5���O�:�2 S-@)����t�0���* -%" �\# -" ë "
�I�;�bó����D+�ù'���g�;���! -%" ø\# -" C

�jù>�@�;�() ���t�E�!� &;�* ��*4�-��0+5-Vù>)è$#=� : ��45��� " §P);�;�0+G�8��45���(�!+��!45 D�$ù>4����iãP��&;&;-6+�-Vù�)��1�8��-�)���-6+��
�C�!-��>�,+ü÷ « ÖB¥ « ×Eø��$ù�4���)���¡=�Eù�);�*),+ �  �
	8T2"è � �I�;� �;-�)8�24k���@�*)å�2+�� ù��¤+��;�:��¡=��ù>);�!)?+ � "� « �I�;�J4��2+5-Vù «IU Û/ÜÛùÝ ù2��+5�;���C�!-��>�,+ü÷ « ÖB¥ « ×µø "

� ¦ �I�;�§)?�;���7�*4ºù��<�;4×ù��*�! 5 Æù>45 �+�ù¨��¡=�!�*�0+5� - ���
ùgã
45-6+��;�©ë " è\�Qù�)G-@);�;�0+ � ��);& « "ë �;-@)8��4£� �I�;�������*4��g�>��){ù�45�O����-&.*�*&'�@�*)å��+5�í� U�« p'÷ �%© ètø qT	 ÷ ��© ètøÙù��S�®�;-@)8��4£�_�2&;&;-@+5-Vù>)<�1�8��-@)_�$ù>4�/4���)�ã
&{ù>�(�&�:�1�{ù� 5�*)'�6¡0��ù>);�!),+ � ù��i��¡0���$+��&� � �0-@+� " �I�;-@ 
���!)å��+��[-@ +��0�����!+5�8��45-����Z��¡=�E�!�!+��2+�-^ù>)�-�)��Âù>),+�4��2 �+
+�ù]�jù>�@�;�O)L� ù������t�;�@�* -" �\# -" ë����;�*4��G+��0�/����ã
�*45�t�>�M���*)²��+��^-� ��>-@���*)ê������¡=�7�*4�-��(�*),+`ù�)�è%¨�¨t¨�¨
4���)0&{ù>�(�&�O�1�{ù> 5�!)ª��¡=��ù>);�!)?+5 "�\#²÷ �^ùV�R�*4ç��ù>�;);& �I�;��^ù\�C�!4<��ù>�;)0&; �ù�)G+��0�%&;�!�0+��M�$ù>4� ×ù>�(�:��¡=��ùgã
);�*),+5 .&;�0�:+×ù`���* ��;�@+çë " èi÷ "� � U � � Í T �I�;�J�Vù\�C�!4��Eù��;);&��$ù>4�+��;� � ã/�;-6+���¡=�Eù�);�*),+�� � Í T "ø � U � � © è �I�;���Vù\�R�*4
��ù>�;)0&��$ù>4R+5�;� � ãó�;-@+R��¡=��ù>);�!)?+.� � © è "÷ « �I�;� �,���Q�E�$+P�C�!�*)ª�Âù>���0�O)M�A��);&M�jù����;�()Qø "C #âè%¨ - ���
ù>4�-@+5�;�©ë " èV� ¬Z�����0�* +��;�2+40?�8��),+�-6� � +5�;� 0?�8����-6+/� ù�� - ���
ùgã
45-6+��;� ë " èV�]-@)��jù>�(�8��4�-� Æù>)�+�ù]+��;�ª�^ù\�C�!4T�Eù��;);&÷®�Âù>���;�(); K�\#²÷
øD��)0&
+��0�¾�;-@)8��4k���2&;&;-@+5-Vù>)��1�8�2-�)÷®�Âù>���;�()Që0ø "C &;�!�0+�� �I�;�X�! �+5-��O�2+��¯ù>)<+��;�O&;�*�0+5�_�$ù>4 - �&�
ù>4�-@+��0�Gë " èV�
�� ç�>-@���*)M-�)��I�;�Âù>45�!� ë " è\� "ÿ « �I�;�S�>���í�7�!+P�R�*�!)�+��;�.�Vù\�C�!4���ù>�;)0&X�$ù>4�+��;�.��¡=��ùgã
);�*),+ � U � � © èQ÷£�jù>�@�;�()íø�ø���)0&O+��0�.&;�!�0+��í�>-@���*)
-�)��jù����;�()�÷ "è%¨  5�7& " �I�;� ��E�!�*&Iã��;�«ù�� - ���&ù>45-6+��;�©ë " è\�(45�!�L�2+5-@���:+×ùO+5�;�
���>�*45�t�>���@�*)å��+5�ýù��D+5�;�õ�;-@)8��4k�¯��&0&;-@+5-Vù>)¯�1�8��-�) "
�I�;-� :-@ ��jù>�(�;�0+5�*&��2 N0���ù�+�-@�*),+ ù����Âù>���;�()KëG��);&
�jù>�@�;�() C "



â
¥C¦W¥bãW¦��¥ä û ¦�ä��Wþ¦ã¢å � �¢æI¥'�£¥%ÿüÿ þ6ÿ²þ9ç�æ �¾è þ è ¦ ú ¥C¦ ú �¾è �t¨Iè
a Ö>Ö�Ê ÏÐÊÛÓÂÌZÉ�Ç9b�Ê´Ì>Î c6ÊÛÏÄÇ�cf�ÆÊedÂÇjÏ1�ÆÖ.f��ËÌVdÁÏÄÇ?gibÁÞÄÜtÊÛÏÄÞ�b�ÞÐÍbÝ Ó�Ö�ÒVf´Ò>Îk bÁÞmbÁÝ�ß Ü>ÊÛÌ9bÁÞÄÍ f´Ó1cf�ÆÞµÜBÓÂÒtÌ>Ö a f¡dÁÓÂÞÄÊÛÏÄÇ>Ý ~ ß {5x

r s ° b�Ú
ß v ±B² x$³�´,µ ±�² xN³R¶�{�· Öb�ËÕtÏÄÇ · ÎÄÕ&Ö�ß
xNy!z y ß ��~ | x!�Nz {5�1~ ß }!y {5�$� ß }!y { {5�N� ß }!y�{ ß y$y�{ ß �*�|$z!} y ß �N~ | ~��1~ x$�$� ß ~*z x$�N� ß ~*z { x$�!� ß ~*z�{ ß y$y�{ ß �N��$y!� y ß �V{ | ���1y |$�*� ß |!y |$�$} ß |!y { |$�$z ß |!y�{ ß y$y�{ ß }9{}$y!| y ß �N~ | z9{5� �\{�| ß �$~ �\{W~ ß �$~ { �\{5� ß �$~�{ ß y$y�{ ß �!�{5yV{5} y ß �$z | {5xV{W~ �1y!� ß y$~ �1y$� ß y$~ { �1y*� ß y$~�{ ß y$y�{ ß �$x{!{�z!z y ß �!x | {�|$~9{ ��~*x ß y!y ��~!| ß y!y { ��~$~ ß y!y�{ ß y$y�{ ß }!y{�~!y9{ y ß �$| | {5�*�1z }*�1} ß }*x }*�1z ß }*x { }$}$y ß }*x�{ ß y$y�{ ß �Nz{5�$y9{ y ß �N~ | {�}!|V{ {5y$|$y ß �!| {5y$|9{ ß �$| { {5y$|*x ß �$|�{ ß y$y�{ ß �!�{1�1z9{ y ß �*� | xNy!z$y {!{�z!� ß ~�x {!{�z!� ß ~*x { {!{�z�� ß ~*x�{ ß y$y�{ ß �$�{5z$z!� y ß �1y | xN|!zV{ {5|$z$| ß ~*| {5|$z$~ ß ~!| { {5|$z*� ß ~!|�{ ß y$y�{ ß �\{x!x\{�x y ß �N~ | x$�!xNz {�~*xN| ß z$~ {�~*xN~ ß zN~ { {�~*x!� ß zN~�{ ß y$y�{ ß �!�xN~!y!� y ß �N~ | x!�1~�� {��1~$~ ß |$~ {��1~�� ß |N~ { {��1~*� ß |N~�{ ß y$y�{ ß �N}x$�V{5| y ß �!� | xNz!z*� {5�$z$y ß �$� {5�$z9{ ß �N� { {5�$z*x ß �N��{ ß y$y�{ ß �!�x$}$y*x y ß �!� | |!x$|!� {5}$|N~ ß {5| {5}$|*� ß {�| { {5}$|!� ß {�|�{ ß y$y�{ ß �N�|!y$y*� y ß �*� | |!�V{W~ x$yV{5x ß xN~ x$yV{5| ß x1~ { x$yV{�~ ß x1~�{ ß y$y�{ ß �1~|*xNy*x y ß �*� | |*�1~!| xV{W~*x ß �$� xV{W~*| ß �N� { xV{W~!~ ß �N��{ ß y$y�{ ß �$�|$~!y9{ y ß �$} | ~!y9{W~ x$|V{W~ ß |!| x$|V{�� ß |$| { x$|V{5� ß |$|�{ ß y$y�{ ß �N||!�$y!| y ß �1y | ~!|9{5x x!�\{�y ß �!� x!�\{!{ ß �$� { x!�\{�x ß �$��{ ß y$y�{ ß �$x|!}$y*x y ß ��{ | ~*�$z*� x$�$z$� ß xN~ x$�$z�� ß x1~ { x$�$z!} ß x1~�{ ß y$y�{ ß �Ny~*y$y*x y ß �1| | ~!z!y!� x$z$yN~ ß {5� x$z$y*� ß {�� { x$z$y!� ß {���{ ß y$y�{ ß �!z~�x\{!{ y ß �$} | ~!z*�Ny x$}N~*� ß {5y x$}N~*� ß {�y { x$}N~\� ß {�y�{ ß y$y�{ ß �1~~!~!y9{ y ß �*� | �\{��N} x$z!�!� ß �$x x$z!�$} ß �Nx { x$z!�$z ß �Nx�{ ß y$y�{ ß �1~~*�$y*x y ß �$} | �1~*y$� |9{�y!� ß z$~ |9{�y!� ß zN~ { |9{�y�� ß zN~�{ ß y$y�{ ß �1~~*}$y!� y ß �*� | �N�9{�y |*xNy*� ß {5| |*xNy!} ß {�| { |*xNy!z ß {�|�{ ß y$y�{ ß �$��$y$y*x y ß �*� | �N}!|$y |!|!xNz ß x*� |!|$|!y ß x!� { |!|$|9{ ß x!�^{ ß y$y�{ ß �$��V{�z!z y ß �$� | �$y*xNz |$~*xNz ß �$� |$~!|!y ß �N� { |$~!|9{ ß �N��{ ß y$y�{ ß �N��$|$z!z y ß �*� | �$|9{5x |!�V{5x ß }*� |!�V{5| ß }!� { |!�V{�~ ß }!��{ ß y$y�{ ß �$��!�Nz!} y ß �$� | �N~*}N~ |!�$}!� ß ��� |!�$}!� ß �*� { |!�$}�� ß �*�^{ ß y$y�{ ß �N��$}V{�x y ß �*� | �*�N}N~ |!}*�1} ß |*x |!}*�Nz ß |!x { |!}$}!y ß |!x�{ ß y$y�{ ß �$��!y$y*� y ß �*� | �1y$~!y ~*y$|*� ß }9{ ~*y$|!} ß }V{¸{ ~*y$|!z ß }V{[{ ß y$y�{ ß �1~�*xNy*x y ß �!� | ��{��1~ ~*y!�N| ß �N} ~*y!�N~ ß �1} { ~*y!�!� ß �1}�{ ß y$y�{ ß �N��!|$z!� y ß �*� | ��~*z$� ~�xNz$} ß �*� ~�xNz!z ß �!� { ~*|$y!y ß �!�^{ ß y$y�{ ß �1~�!�V{�~ y ß �*� | �$�N|$y ~!~*xN| ß �!} ~!~*xN~ ß �$} { ~!~*x!� ß �$}�{ ß y$y�{ ß �$��!}$y*x y ß �N~ | �$�N|!� ~*|$|N~ ß �!� ~*|$|*� ß �$� { ~*|$|!� ß �$��{ ß y$y�{ ß �N}�Ny$y*� y ß �*� | }V{5�$} ~*�$�$� ß x$} ~*�$��� ß xN} { ~*�$�!} ß xN}�{ ß y$y�{ ß �$��$xNy*� y ß �*� | }N~�xN} ~*}!x$� ß }�� ~*}!x$� ß }*� { ~*}!x*� ß }*�^{ ß y$y�{ ß �$��1~9{5y y ß �*� | }$�!}!x ~*z*�$� ß z!z ~*z*�N} ß z$z { ~*z*�Nz ß z$z�{ ß y$y�{ ß �1~�N�$y*x y ß �*� | }$}!}$z �$y$}$} ß �Ny �$y$}!z ß �1y { �$y$z!y ß �1y�{ ß y$y�{ ß �$��N}$y!| y ß �*� | zV{�x\{ �!x$xNy ß {1� �!x$xV{ ß {�� { �!x$x!x ß {��^{ ß y$y�{ ß �$�}!y$y!| y ß �*� | z$|$~!| �$|N~9{ ß z!y �$|N~�x ß z$y { �$|N~*| ß z$y�{ ß y$y�{ ß �$�}*x\{5} y ß �$� | z!�$�!� �N~*�N� ß ~\� �N~*�*� ß ~�� { �N~*�$} ß ~��^{ ß y$y�{ ß �$�}$~9{!{ y ß �$� | z*�1~�� �!�1~*x ß {!{ �!�1~*| ß {${¸{ �!�1~!~ ß {${[{ ß y$y�{ ß �N�}!�$y9{ y ß �$� | z$z*�N} �$�!�N} ß y!| �$�!�$z ß y$| { �$�$�!y ß y$|�{ ß y$y�{ ß �N�}!}$y*x y ß �*� | {�y!x!�Nz �$}!�N} ß x$} �$}!�$z ß xN} { �$}$�!y ß xN}�{ ß y$y�{ ß �$�z!y$y!� y ß �$� | {�yN~*z$y �$z$}*� ß �$y �$z$}!} ß �Ny { �$z$}!z ß �Ny�{ ß y$y�{ ß �$�z*xNy*x y ß �*� | {�y*�N�$| �9{��!x ß z!z �9{��!| ß z$z { �9{��$~ ß z$z�{ ß y$y�{ ß �$�z!|$z!� y ß �$� | {�y$}���~ �9{��1� ß z!| �9{��!� ß z$| { �9{��N} ß z$|�{ ß y$y�{ ß �N�z!�$y!| y ß �!� | {${�y��1} �*x!�1� ß �!� �*x!�!� ß �$� { �*x!�N} ß �$��{ ß y$y�{ ß �N�z!}$y*x y ß �$� | {${�|!z$� �$~!z!� ß {�x �$~!z!� ß {5x { �$~!z�� ß {5x�{ ß y$y�{ ß �$�z!z$z!} y ß �$� | {${5�N~!} �*�1~!z ß �\{ �*�$�$y ß ��{¸{ �*�$�V{ ß ��{[{ ß y$y�{ ß �N�
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r s ° b�Ú
ß v ±�² x$³�´,µ ±�² xN³R¶X{�· Öb�ËÕtÏÄÇ · Î¡Õ
Ö�ß
x$y$z y ß ~*} ~ x$yN~ z$z ß �!} {�y!y ß �$} { {5y!x ß �!}�x ß y$y { ß z$}|!z$} y ß x$z � |9{W~ {${5� ß �!� {${1� ß �$�¹x {!{�} ß �!��{ ß y$y x ß �!��!y$� y ß {5} � ~2{${ {�y$} ß y$~ {${!{ ß yN~º| {!{5x ß y$~�{ ß y$y | ß �$�}!y$| y ß {5} � �N~�� {W~!� ß x$| {W~*z ß xN|¹| {��Ny ß x$|�{ ß y$y | ß �N~{�y9{�} y ß {5z � �Ny!� {�z$� ß ~*� {�z!} ß ~!�ºx x$y$y ß ~*��x ß y$y | ß �$x{${5z$z y ß {!{ {5y �N|N~ {�|!� ß x$} {�|!} ß xN}¹| {�~!y ß x$}�x ß y$y � ß xN|{W~*yV{ y ß {5y {!{ }$~�� {W~!� ß }!y {W~*z ß }$y¹| {��\{ ß }!y�x ß y$y � ß �N}{��!yV{ y ß {5y {�x z!�$y {5�Nz ß }!| {��*x ß }$|¹| {5�N~ ß }!|�x ß y$y � ß }!x{��NzV{ y ß {5y {!{ {�y��1z {�}$| ß �$� {�}!� ß �N�¹| {5}$} ß �$��x ß y$y � ß �Nx{�z!z$� y ß {5y {!{ {5x$y$� xNy$} ß �N~ x\{!{ ß �1~º| xV{�| ß �N~^x ß y$y � ß �!�x$xV{5x y ß y!} {�~ {5x*�$� {���{ ß �*� {��$� ß �!�»~ {1�1� ß �*��{ ß y$y � ß xN|x1~*y$� y ß y!} {5| {W~*y!� xNy!x ß {�~ xNy!� ß {W~¹~ x$y*� ß {�~�{ ß y$y � ß �1}xN�9{�| y ß y!} {�~ {5�V{�� x\{${ ß {5y x\{�� ß {�y¸~ xV{�� ß {5y�{ ß y$y � ß y!xxN}!y!x y ß y!} {�~ {��9{�z x\{�} ß z!z x$x!x ß z$z¸~ x!xN| ß z!z�{ ß y$y � ß xN||$y!y!� y ß y!} {�~ {��1~9{ xN|$} ß �N} x1~�x ß �1}¸~ xN~!| ß �N}�{ ß y$y � ß {W~|!x$y!x y ß y!} {�� {�}$~!| x1~*x ß ~*y x1~*� ß ~!y¸~ xN~�� ß ~*y�{ ß y$y � ß ~*�|N~*yV{ y ß y!� {1� {�z9{�z x\{�} ß }�� x$x!x ß }*�¼~ x!xN| ß }���{ ß y$y } ß �!�|$�!y$| y ß y!} {�� xNy��$� x!�1� ß x$| xN}!y ß xN|¸~ x$}V{ ß x$|�{ ß y$y � ß |$z|$}!y!x y ß y!} {�� x\{5z$y xN}$z ß z*x xNz!| ß z!x»~ x$zN~ ß z*x�{ ß y$y � ß ~!|~!y!y!x y ß y!} {�~ xN|9{�� |V{5� ß y!} |V{5z ß y$}¸~ |*xNy ß y!}�{ ß y$y � ß xN|~*xV{${ y ß y�� {1� xN|!}$| x!�$� ß �$x xN}9{ ß �Nx»~ x$}!x ß �$x�{ ß y$y } ß ~!|~$~*yV{ y ß y*� x!x x1~2{�z x\{�z ß x$z x$x$| ß xNz¸~ x!x$� ß x$z�x ß y$y
{�y ß �1~~!�!y!x y ß y*� x!x x$�!x1~ x$xN| ß �Nz x$x*� ß �1z¸~ x!xNz ß �Nz�x ß y$y
{�y ß z!z~!}!y$� y ß y*� x$| xN�*xN| x$xNy ß ��� x$xN~ ß �*�¼~ x!xN� ß ���[x ß y$y
{${ ß �*��Ny!y!x y ß y*� x$y x!�!��{ x!�1y ß ~*y x!�1~ ß ~!y¸~ x*�1� ß ~*y�x ß y$y
{�y ß y!|�\{5z$z y ß y$~ xN~ xN}*x!� x$xN} ß x$z xN|!| ß xNzº� x$|N~ ß x$z�{ ß y$y
{5x ß y���N|!z$z y ß y$~ x!� xNz!|V{ xN|V{ ß }!� xN|!� ß }$�º� x$|*� ß }!��{ ß y$y
{5x ß |*x�$�$z$} y ß y$~ x!� |$y!|$z x1~!y ß �9{ x1~�� ß �V{½� xN~!� ß �9{�{ ß y$y
{5x ß |*x�N}9{5x y ß y$~ x!� |V{��N| x1~�� ß xN~ x$�!x ß x1~ � x!�N| ß xN~�{ ß y$y
{5x ß ~���$y!y!� y ß y*� xV{ |$|9{${ |$y$} ß }!z |V{�x ß }$z¸~ |9{W~ ß }!z�x ß y$y
{�y ß �V{�!x$y!x y ß y$~ x!� |$|!�N~ xN�$| ß }!| xN�!} ß }$|º� x$�$z ß }!|�{ ß y$y
{5x ß ~\��$|!z$� y ß y$~ x$� |N~*�N~ xN�$� ß {5� x!�\{ ß {��º� x*�Nx ß {5��{ ß y$y
{5x ß �N|�$�9{W~ y ß y$~ x$� |!�$}V{ x!��~ ß �V{ x!�Nz ß �\{½� x$}$y ß �V{�{ ß y$y
{5x ß �!��$}!y!x y ß y*� x!x |*�N|N~ |$|$| ß |�� |$|�� ß |*�¼~ |!|$z ß |��[x ß y$y
{${ ß y!y�1y!y!� y ß y*� x!x |$}*�$x |N~!z ß }$~ |!�$| ß }N~¹~ |*�$� ß }$~^x ß y$y
{�y ß }*x�Nx$y!� y ß y*� x!x |$z*�N| |!�\{ ß {!{ |!�!� ß {${¾~ |*�!� ß {!{]x ß y$y
{${ ß y����~2{�y y ß y$~ x!� ~!y9{�| |$y$} ß }!z |V{5| ß }$zº� |9{W~ ß }!z�{ ß y$y
{5x ß �$��1�!y!x y ß y$~ x!� ~9{�xN| |!x$x ß �$� |!x*� ß �N�¹� |*xN} ß �$��{ ß y$y
{5x ß �N~�1}!y$| y ß y*� xV{ ~!|!y!x ~!y$y ß �$} ~!y$~ ß �N}¸~ ~*y$� ß �$}�x ß y$y
{�y ß �$}}$y!y$| y ß y*� xV{ ~$~�x$x ~*xNy ß �$} ~*xN~ ß �N}¸~ ~�xN� ß �$}�x ß y$y
{�y ß |��}!xV{�} y ß y$~ x$� ~$~!~!z |N~!y ß �Nz |N~�� ß �1zº� |$~!� ß �Nz�{ ß y$y
{5x ß }!|}N~2{${ y ß y$~ x!� ~*�$�!� |$�$y ß {5} |$�*� ß {�}º� |!�$� ß {5}�{ ß y$y
{5x ß ~\�}$�!yV{ y ß y!| |9{ ~*�$z$� xNz$� ß ~�� |$y9{ ß ~*�¹� |!y!x ß ~���{ ß y$y
{5� ß x$y}$}!y!x y ß y!| |*x ~!�!}$} xN}*� ß {�x xNz*x ß {5x¹� x$z$| ß {�x�{ ß y$y
{5� ß z!zz$y!y$� y ß y!| |!| ~��N}$z xN}$� ß z!| xNz9{ ß z$|º� x$z!x ß z!|�{ ß y$y
{�� ß |*�z!x$y!x y ß y!| |!| ~!}!z!x xNzV{ ß x$� xNz!� ß xN�º� x$z*� ß x$��{ ß y$y
{�� ß ~*�z$|!z$� y ß y!| |*� ~!z!}V{ xN}$| ß �\{ xN}!} ß ��{½� x$z$y ß �\{]x ß y$y
{�� ß {5|z$�!y$| y ß y$~ x$z �\{�~*� |N~$~ ß |9{ |N~*z ß |V{½� |*�Ny ß |9{�{ ß y$y
{W~ ß �!zz$}!y!x y ß y!| |!y �$xN~*x |N~9{ ß |*� |N~*� ß |!�¹� |$~�� ß |*��{ ß y$y
{5� ß y!zz$z!z$} y ß y!| |*� �$x$z$� xNz*� ß |!� |$y*x ß |$�º� |!yN~ ß |!��x ß y$y
{�� ß ~*y
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r s ° b�Ú
ß v ±�² x$³�´,µ ±�² xN³R¶X{�· Öb�ËÕtÏÄÇ · Î¡Õ
Ö�ß
x$y$z y ß �*� | x!xN| {${�} ß z$~ {${5z ß zN~ { {�xNy ß z$~�{ ß y$y { ß }N~|!z$} y ß |*x � |*xN� {5x!� ß }�� {5x$z ß }*�¸x {5|$y ß }���{ ß y$y x ß ~!z�!y$� y ß xN~ � ~!~!z {W~!� ß ~\� {W~*} ß ~��¸x {��Ny ß ~\�[x ß y$y x ß z$}}!y$| y ß xN~ � �$z!x {�z$y ß z!z {�z*x ß z$zºx {5zN~ ß z!z�x ß y$y | ß yN~{�y9{�} y ß xV{ � �\{�z x\{�y ß y!| x\{�x ß y$|ºx xV{W~ ß y!|�x ß y$y | ß |$�{${5z$z y ß {�� } �N}V{ {�}!x ß ~*| {�}*� ß ~!|¹| {5}$� ß ~*|�{ ß y$y ~ ß {�z{W~*yV{ y ß {�~ z }!zN~ {�zN~ ß |!� {�z�� ß |$�¹| {5z$} ß |!��{ ß y$y ~ ß �\{{��!yV{ y ß {5� } {�y$~!z x1~!z ß y$~ x$�!x ß yN~º| x!�N| ß y$~�{ ß y$y ~ ß {5�{��NzV{ y ß {5| z {${5|!� xN|$z ß z�� x1~�x ß z*�»| xN~!| ß z���{ ß y$y ~ ß �!�{�z!z$� y ß {5| z {5x!�N} xN�$y ß �!} xN�!| ß �$}¹| x$�N~ ß �!}�{ ß y$y ~ ß �N�x$xV{5x y ß {!{ {5y {�|*�$x x1~!� ß ~\� x1~*z ß ~��»| x!�\{ ß ~\�[x ß y$y � ß |$}x1~*y$� y ß {5y {!{ {W~��N| x$�Ny ß y9{ x$�$| ß yV{¿| x!�$� ß y9{]x ß y$y � ß �1yxN�9{�| y ß y!z {�x {5�N~$~ xN|$} ß ~*} x1~�x ß ~!}¸~ xN~!| ß ~*}�{ ß y$y � ß |N~xN}!y!x y ß y!} {5| {��!|!� xN|N~ ß ~\� xN|!} ß ~��¼~ x$|$z ß ~\��{ ß y$y � ß }$||$y!y!� y ß y!z {5| {��!�1y xN�$} ß |$~ x!�$x ß |N~¹~ x*�1| ß |$~�{ ß y$y � ß ~!}|!x$y!x y ß y!z {�x {�}!z$z xNz$} ß {5y |$y9{ ß {�y¹| |!y$| ß {5y�x ß y$y � ß xN�|N~*yV{ y ß {5y {!{ xNy$~�� |N~!� ß �N} |N~*z ß �1}¹| |*�\{ ß �N}�x ß y$y � ß }!x|$�!y$| y ß y!z {5| x\{!{${ |$y$z ß z�� |V{5| ß z*�¼~ |9{W~ ß z���{ ß y$y � ß �1y|$}!y!x y ß y!} {�~ x$x$y!� |$yN~ ß {5} |$y!} ß {�}¸~ |!y$z ß {5}�{ ß y$y � ß {�|~!y!y!x y ß {5y {�x xN|!}$z |$}$} ß x$} |$z9{ ß xN}¹| |!z$| ß x$}�x ß y$y � ß y*�~*xV{${ y ß y�� {�� x1~�xNy |V{W~ ß �$z |V{5} ß �Nz¸~ |9{�z ß �$z�{ ß y$y � ß �!�~$~*yV{ y ß y�� {5� x1~*zN~ xNz$| ß }!� xNz�� ß }$�¸~ x$z$} ß }!��{ ß y$y } ß |N~~!�!y!x y ß y!� {5} x$�$}N~ xN}$| ß ~\� xN}�� ß ~��¼~ x$}$z ß ~\�[x ß y$y } ß z$|~!}!y$� y ß y�� {5� x!�N|$y |!x!� ß ~*} |$|9{ ß ~!}¸~ |!|!x ß ~*}�{ ß y$y } ß x\{�Ny!y!x y ß y�� {5� xN}$~!y |$|$z ß {5� |N~*| ß {��¸~ |$~$~ ß {5��{ ß y$y } ß x$��\{5z$z y ß y!� {5} xNz!y!� |$y$� ß |!� |V{5y ß |$�¸~ |9{5x ß |!��x ß y$y z ß |$y�N|!z$z y ß y!� {5z |$y!y$z |$y$z ß z*� |V{5| ß z!�»~ |9{5� ß z*��x ß y$y z ß �$x�$�$z$} y ß y*� x$y |V{5yV{ |$y$| ß y!y |$y�� ß y$y¸~ |!y$z ß y!y�x ß y$y
{�y ß y$~�N}9{5x y ß y*� x$y |!xV{�} |V{5x ß {1� |V{5� ß {��¼~ |9{�} ß {1�[x ß y$y
{�y ß {!{�$y!y!� y ß y!� {5z |$|*�Ny |N~!} ß |*x |!�!x ß |!x»~ |*�1~ ß |*x�x ß y$y z ß ~!��!x$y!x y ß y*� x$y |N~*|!x |$|V{ ß {5| |$|*� ß {�|¸~ |!|*� ß {5|�x ß y$y
{�y ß {5}�$|!z$� y ß y*� xV{ |!�$|!x |$|N~ ß �!� |$|!} ß �$�¸~ |$~!y ß �!��x ß y$y
{�y ß |���$�9{W~ y ß y*� xV{ |$�*�$x |N~*� ß �N~ |N~*z ß �1~¹~ |*�\{ ß �N~^x ß y$y
{�y ß |!z�$}!y!x y ß y*� xV{ |*�$�$� |!�1~ ß z*x |!�$} ß z!x»~ |!�$y ß z*x�x ß y$y
{�y ß ~2{�1y!y!� y ß y!� {5z |$}!z!x |$z$y ß y$~ |$z$~ ß yN~¹~ |!z$� ß y$~^x ß y$y z ß }$|�Nx$y!� y ß y�� {5� ~9{5y$y ~!z$} ß ~*z �Ny*x ß ~!z¸~ �$y$| ß ~*z�{ ß y$y } ß {W~��~2{�y y ß y*� x$y ~!y!z*� |$z!x ß �Ny |$z!� ß �1y¸~ |!z$} ß �Ny�x ß y$y
{�y ß x$}�1�!y!x y ß y*� x$y ~*x$y$z ~!y$} ß ~2{ ~9{�x ß ~9{¾~ ~2{W~ ß ~2{]x ß y$y
{�y ß {5��1}!y$| y ß y!� {5z ~!|*�Ny ~$~!z ß |!y ~*�$| ß |$y¸~ ~��$� ß |!y�x ß y$y z ß �$�}$y!y$| y ß y�� {�� ~*�*�1� �!�N� ß {5z �!�Nz ß {�z¸~ �$}$y ß {5z�{ ß y$y � ß }$z}!xV{�} y ß y*� xV{ ~*�$|N~ ~*x$� ß x$| ~*x$z ß xN|¸~ ~*|V{ ß x$|�x ß y$y
{�y ß �V{}N~2{${ y ß y*� x!x ~!�*xNy ~9{5� ß x!x ~9{5z ß x$x»~ ~�x\{ ß x!x�x ß y$y
{�y ß z��}$�!yV{ y ß y*� x$| ~!�!z*� |$z$� ß �N| ~!y!y ß �1|¸~ ~*y!x ß �N|�x ß y$y
{${ ß �!�}$}!y!x y ß y*� x!x ~!}!|$y ~*xNz ß ~\� ~!|!| ß ~��¼~ ~*|!� ß ~\�[x ß y$y
{${ ß y!zz$y!y$� y ß y$~ x*� ~!}!�!x |!�Nz ß {5z |$�$~ ß {�zº� |!�!� ß {5z�{ ß y$y
{�| ß |9{z!x$y!x y ß y$~ x*� ~!z!�$� |$�!� ß {5| |*�Ny ß {�|º� |���{ ß {5|�{ ß y$y
{�| ß |!}z$|!z$� y ß y$~ x$} �Ny*�!� |!�Nz ß �$} |$�$~ ß �N}º� |!�!� ß �$}�{ ß y$y
{�| ß }!|z$�!y$| y ß y*� x!x �$x*�1} ~��1� ß z!| ~!}!y ß z$|¸~ ~*}!x ß z!|�x ß y$y
{�y ß z!|z$}!y!x y ß y$~ xN~ �N|!|$� ~!|!� ß |!z ~$~*y ß |$zº� ~!~9{ ß |!z�{ ß y$y
{5x ß y!zz$z!z$} y ß y$~ x$} �N|��Nx |*�1| ß }!z |*�N} ß }$zº� |��1z ß }!z�{ ß y$y
{W~ ß {�~
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¥C¦W¥JóW¦��Wô û ¦Qô��WþNóFõ � �FöI¥'�£¥%ÿüÿ þ6ÿ²þ�÷>ö �Vø þ ø ¦ ú ¥C¦ ú �Vø �t¨
�
a ÞÐÊ ÏÐÇtÝ���ÏÄÊ¾É2Ê´Ì.ù9ú�û üVý6þ\ÿ����k b�Þ�btß ÝvÒVfÛÏÄÊ´ÕVf´Ê´É�b�ÏÄÊ´ÓÁÌ ÎÐÑjÒ9b�ÞÐÊÛÌ9d ÊÛÌ'Ú<�ËÞ�Î¡Ê´ÓÁÌ

r s�� � Õ&Ó$f´Í s�� � Õ&Ó$f´Í s�� þ s�� � Õ&Ó$f´Íx$y$z y ß y!� x ß �$y y ß yN~ { ß z$| y ß ��~ y ß {5� � ß |*x|!z$} y ß {W~ x ß |!x y ß y$z { ß ~!z y ß �N~ y ß |$} � ß {5|�!y$� y ß x!� x ß x\{ y ß {�� { ß |N~ y ß �V{ y ß ��~ � ß z��}!y$| y ß ~*x x ß ~*� y ß x!� { ß �!� y ß �N~ { ß {�} � ß }*x{5yV{�} y ß �N� x ß }V{ y ß |$z { ß z!� y ß �$z { ß �1} } ß }��{!{�z$z y ß }$| x ß ~9{ y ß �$x { ß ~!z y ß �!x x ß ~!y � ß z!|{�~!yV{ { ß y!� x ß ~!} y ß �$� { ß �N� y ß �$| | ß {5� � ß ~!~{5�$yV{ { ß |V{ x ß �$y y ß }N~ { ß �$} y ß �N~ | ß z$z � ß z!|{1�1zV{ { ß �$x x ß }V{ { ß y!x { ß }$} y ß �*� ~ ß z$| z ß {5y{5z$z$� { ß �1} | ß y!� { ß x$� x ß {�| y ß �1y � ß y!x {�y ß x$}x!x\{5x x ß |$| x ß �N~ { ß �Ny { ß �1y y ß �N~ � ß xNz } ß x$}xN~!y$� x ß �1y x ß �N~ { ß �1| { ß �$z y ß �N~ } ß �Ny } ß |*xx$�V{�| | ß y$z x ß �$} x ß y$y { ß �1| y ß �!� z ß }*� } ß �!�x$}$y!x | ß ~*� x ß �N� x ß xN� { ß }$y y ß �!� {${ ß xN} } ß z!}|!y$y!� | ß }!x x ß }$� x ß �N� { ß z!x y ß �*� {5x ß }$� z ß �!||*xNy!x ~ ß xNz x ß }!� x ß }*� { ß zV{ y ß �*� {W~ ß �\{ z ß �!||$~!yV{ ~ ß ��~ x ß z$z | ß x$x x ß yN~ y ß �$} {�� ß xN} {�y ß x$z|!�$y$| � ß {W~ | ß {�| | ß �N} x ß {�} y ß �1y {�} ß {�z {${ ß y!z|!}$y!x � ß �1~ | ß x1~ | ß z$| x ß |$y y ß ��{ xNy ß {�� {${ ß �Nz~*y$y!x � ß y$y | ß ~$~ ~ ß |$� x ß �Ny y ß �1| x$x ß |$� {5x ß }!|~�x\{${ � ß �1~ x ß z$z ~ ß ~*x x ß y!x y ß �$} x1~ ß �$z {${ ß x*�~!~!yV{ � ß �$x x ß z!� � ß y$� { ß z$} y ß �*� xN� ß �$� {�y ß ~*}~*�$y!x } ß {W~ x ß z$} � ß �Ny x ß yV{ y ß �$} xNz ß �Ny {�y ß �Nz~*}$y$� } ß }$� x ß z$y � ß zV{ { ß zN~ y ß �*� |V{ ß zN~ {�y ß ~*��$y$y!x z ß |$| x ß z!x � ß x\{ { ß z!� y ß �*� |N~ ß |*� {�y ß �!��V{�z$z {�y ß y$� x ß z$| � ß �N~ { ß z$| y ß �$� |*� ß �$y {�y ß z���$|$z$z {�y ß �$| x ß zV{ � ß {5x { ß z!� y ß �*� |$z ß z$� {�y ß z*��!�Nz$} {�y ß z*� x ß z!x � ß x$x { ß z!x y ß �$� ~*x ß �$z {${ ß |!��$}V{5x {${ ß ~!} x ß z$| � ß �$� { ß z$� y ß �*� ~*� ß �!� {${ ß �*��!y$y!� {${ ß }$z x ß z*� } ß y$y x ß y$y y ß �*� ~!} ß }$} {5x ß x$y�*xNy!x {5x ß ~!y x ß z$� } ß {${ { ß z$| y ß �!� �\{ ß }*� {5x ß |���!|$z$� {�| ß yV{ x ß z$� } ß �N� { ß z$z y ß �*� �$� ß xN} {5x ß �$z�!�V{W~ {�| ß ~!y x ß z$| } ß z*� { ß z$� y ß �*� �Nz ß {5� {5x ß z$~�!}$y!x {�| ß �1� x ß z!x } ß �$� { ß }$� y ß �N~ �!x ß |V{ {�| ß x$y�Ny$y!� {W~ ß y!� x ß z!x z ß |$� { ß z!� y ß �*� �$� ß y$y {�| ß �\{�$xNy!� {W~ ß �\{ x ß z!� z ß �Nx { ß z$} y ß �*� �1y ß |$| {W~ ß |9{�1~9{�y {W~ ß }$� x ß z!x z ß z$} { ß z$� y ß �*� ��~ ß ~!y {W~ ß �*x�N�$y!x {5� ß yN~ x ß z$� {5y ß y*� { ß z$} y ß �*� �$� ß }$| {5� ß x$z�N}$y$| {5� ß |V{ x ß z$� {5y ß x$� { ß z$} y ß �*� }V{ ß ~!z {5� ß �1~}!y$y$| {5� ß ~*x x ß z!� {5y ß |$y { ß z*� y ß �*� }!� ß ~!y {�� ß |!|}*x\{�} {�� ß }!x x ß z*� {!{ ß {�� { ß z*� y ß �$� z$y ß x!� {5� ß z*x}$~9{${ {�z ß |N~ x ß z$� {�x ß ��~ { ß z!� y ß �$� zN~ ß �$| {W~ ß ~*z}!�$yV{ xNy ß z$� x ß zN~ {5| ß �1z { ß zN~ y ß �$� z$z ß y!x {�| ß z!y}!}$y!x x$x ß �!� x ß z$� {�� ß y*� { ß z*� y ß �*� {5y!x ß }9{ {�| ß ~�xz!y$y$� xN| ß ��{ x ß z!� {�� ß �1� { ß z$� y ß �$� {5y$} ß |!� {�| ß �V{z*xNy!x x1~ ß �$x x ß z$z {5� ß ~!| x ß y$y y ß �*� {!{�| ß y!z {�| ß �Nzz!|$z$� x$� ß z*� x ß z$� {1� ß y$} { ß z!� y ß �$� {!{�� ß ~*} {�| ß |!}z!�$y$| xN� ß }$y x ß z$| {1� ß �$x { ß z!x y ß �!� {�xN| ß �!| {�| ß �!xz!}$y!x x!� ß �Nz x ß z$| {5} ß xN} { ß zN~ y ß �$� {�x!� ß �N} {�| ß �*�z!z$z$} xN} ß x\{ x ß z$� {5} ß ~!} { ß zN~ y ß �$� {5|$| ß y!z {�| ß z*�
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�t¨�ø ù�úüû£ý ¥Cþ6ÿ����� û�� þ��
a ÞÄÊÛÏÄÇtÝ��ËÏÄÊ�;Ê´Ì.ù9ú�û üVý6þ\ÿ ü ³�� ü���� � ü���� � ü���� �D{ �k bÁÞmbÁÝ���Ï1�ÆÞ ÝvÒ9f ÏÐÊÛÕVf´Ê¾ÉWb�ÏÐÊÛÓÂÌ ÎÐÑjÒ9b�ÞÐÊ´ÌVd Ê´ÌjÚ<�ËÞ�Î¡Ê´ÓÁÌ

r ±����ç± ú �m± µ s � � Õ&Ó$f´Í s � � Õ&Ó$f´Í s � þ s � � Õ&Ó$f´ÍxNy!z � y ß y$| { ß |*x y ß yV{ y ß �$| y ß ~!} y ß {5� � ß x$�|$z!} ���9���9x y ß y*� { ß {5} y ß y!x y ß |N~ y ß xNz y ß |$} � ß {�~�$y!� {��*� y ß {�| { ß y!� y ß y!x y ß {�z y ß {�} y ß �N� � ß y*�}$y!| {�~��Vz��9x y ß {�z { ß y!} y ß y$| y ß xNy y ß {�} { ß {�z � ß �$x{�y9{�} {5x��,{�y��9� y ß x$x { ß y!z y ß yN~ y ß x\{ y ß {�z { ß }$y z ß {!{{${5z$z {${�~ y ß |$� { ß y!| y ß yN~ y ß {5x y ß {${ x ß |$z � ß z9{{W~*yV{ z!x y ß ~$~ { ß y!| y ß y!� y ß {${ y ß {�y | ß {�� � ß ~\�{��!yV{ �1~*} y ß �$x { ß y*x y ß y!� y ß {�y y ß {�y | ß z$z � ß z9{{��NzV{ {�z!y y ß �N� { ß y!| y ß y$� y ß {${ y ß {�y ~ ß }$} } ß z!z{�z!z$� |$y�� y ß �$y { ß y!| y ß y$� y ß {${ y ß {�y � ß yV{ {�y ß x$}x$xV{5x ~*x$| y ß z$y { ß y*x y ß y*� y ß y$} y ß y$} � ß xN} } ß x*�x1~*y$� {W~ �,{5x��9� { ß y!� { ß y!| y ß y$z y ß y$z y ß y$} } ß �$x } ß |$~xN�9{�| {W~ �,{5x��Vz { ß {�z { ß y!| y ß {�y y ß y$} y ß y$} z ß }$z } ß �$�xN}!y!x {�}��,{W~��V| { ß xNz { ß y!| y ß {�y y ß y$} y ß y$} {${ ß ~�x z ß y!z|$y!y!� {W~ �,{5x��9� { ß |*� { ß y!| y ß {${ y ß y$} y ß y$} {�| ß y!� z ß �$�|!x$y!x x1~ �,{5x��V| { ß �1~ { ß y!| y ß {5x y ß y$} y ß y$} {W~ ß �*x z ß �Nz|N~*yV{ �N|9{ { ß �$y { ß y9{ y ß {�y y ß y*� y ß y$� {�� ß ~*| {�y ß ~2{|$�!y$| xN|��,{${��V� { ß �$z { ß y!| y ß {�| y ß y$} y ß y$} {�} ß x$z {${ ß {��|$}!y!x {����,{5���V} { ß �$� { ß y*� y ß {W~ y ß y$} y ß y$} xNy ß xN~ {${ ß z!|~!y!y!x x1~ �,{${��V� { ß }$y { ß y$~ y ß {W~ y ß y$} y ß y$} x$x ß |*� {5x ß }$~~*xV{${ {W~ �,{5x��V� x ß x$� { ß y!| y ß {5� y ß y*� y ß y*� x1~ ß �!� {${ ß xN~~$~*yV{ |$z$~ x ß �$y { ß y9{ y ß {�| y ß y!� y ß y!� xN� ß }!| {�y ß |!z~!�!y!x �*�$� x ß �$� { ß y9{ y ß {�| y ß y!� y ß y!� xNz ß ~!~ {�y ß �!z~!}!y$� x$|N~*z | ß y$} { ß y9{ y ß {W~ y ß y!� y ß y!� |V{ ß �!z {�y ß ~�x�Ny!y!x |$z��9xN|��9� | ß x$� { ß y*x y ß {�} y ß y$� y ß y!� |N~ ß xN~ {�y ß �$x�\{5z$z {��1~*� | ß ~!� { ß y9{ y ß {5� y ß yN~ y ß yN~ |$� ß z*� {�y ß �N��N|!z$z ~!}*� | ß �*� { ß y9{ y ß {�� y ß yN~ y ß yN~ |$z ß }!y {�y ß z���$�$z$} {�y9{ | ß �1} { ß y9{ y ß {�� y ß yN~ y ß yN~ ~*x ß �\{ {${ ß |!z�N}9{5x xNz*� | ß z$� { ß y9{ y ß {�� y ß yN~ y ß yN~ ~*� ß �!� {${ ß �Ny�$y!y!� xN}��,{5x��9x ~ ß y$� { ß y*x y ß x\{ y ß y!� y ß y!� ~!} ß }!| {5x ß x$|�!x$y!x }$��� ~ ß xN| { ß y9{ y ß {�} y ß yN~ y ß yN~ �$x ß }$~ {5x ß �!y�$|!z$� zV{ ~ ß ~!| { ß y9{ y ß {�} y ß yN~ y ß yN~ �$� ß |!z {5x ß �9{�$�9{W~ xV{�y*� ~ ß �V{ { ß y9{ y ß {�z y ß yN~ y ß yN~ �Nz ß {�� {5x ß z$~�$}!y!x xNz��9x$���V| ~ ß }!x { ß y*x y ß x1~ y ß y!� y ß y!� �!x ß ~*| {�| ß x!��1y!y!� {W~ �,{${��\~ ~ ß }$z { ß y9{ y ß x1~ y ß y!� y ß y!� �$� ß x$} {�| ß �\{�Nx$y!� xV{��9���9x � ß y$y { ß y9{ y ß x1~ y ß y!� y ß y!� �$z ß ~\� {W~ ß y!���~2{�y xV{��Nz � ß {�y { ß y*x y ß x\{ y ß yN~ y ß yN~ �1| ß �!} {W~ ß �Ny�1�!y!x �$�!� � ß {�| { ß y9{ y ß x$x y ß yN~ y ß yN~ �$� ß �$| {5� ß x$��1}!y$| {�z��,{W~��9x � ß x$� { ß y*x y ß x!� y ß y!� y ß y!� }V{ ß �$~ {5� ß }9{}$y!y$| xN���9x\{��9x � ß |V{ { ß y*x y ß xN} y ß y!� y ß y!� }$� ß y!z {�� ß �!x}!xV{�} {�~$~*| � ß �$} { ß y9{ y ß x1~ y ß yN~ y ß yN~ z$y ß �*� {�� ß y*�}N~2{${ |$y��9x!�!�9� � ß �!x { ß y9{ y ß xN} y ß yN~ y ß yN~ zN~ ß z9{ {W~ ß �$|}$�!yV{ �1|$~ � ß {5� { ß y9{ y ß x$� y ß y$| y ß y$| z$z ß �$x {W~ ß y9{}$}!y!x xV{�|!z � ß ��{ { ß y9{ y ß x$� y ß y$| y ß y$| {5y$| ß �Nz {�| ß �!�z$y!y$� {�~��!� } ß y*� { ß y9{ y ß xN� y ß y$| y ß y$| {5y$z ß |9{ {�| ß �*xz!x$y!x x\{!{ } ß xNz { ß y9{ y ß xN� y ß y$| y ß y$| {!{�| ß x$} {�| ß }9{z$|!z$� |$�!z } ß }*� { ß y9{ y ß x!� y ß y$| y ß y$| {!{�} ß |9{ {�| ß �$yz$�!y$| {�z��,{�y��\~ z ß x\{ { ß y9{ y ß |$| y ß yN~ y ß yN~ {�xN| ß {5y {�| ß ~��z$}!y!x {5x��,{�y��V| z ß ~�� { ß y9{ y ß |$| y ß yN~ y ß y$| {�xNz ß |*x {�| ß �!�z$z!z$} ~*yV{5| z ß �$y { ß y9{ y ß xNz y ß y$| y ß y$| {5|!x ß ~*z {�| ß }!}
����";��� -" è%¨ ¿ �I-��(�* J�$ù>4#";�� 5-@�`ù>�7�*45�2+�-^ù>); `÷®�K�;�6+�-@�;��-@���2+5-Vù>) �  �í?�8��45-@)
	 � -@),�>�*4� 5-^ù>)�ø%-@)� 	 ���$ù>4�+5�;��+��* W+� ��*4�-��* .Ë�Ì Ê2Æ5ÍNÎ\"



ò
¥C¦W¥JóW¦��Wô û ¦Qô��WþNóFõ � �FöI¥'�£¥%ÿüÿ þ6ÿ²þ�÷>ö �Vø þ ø ¦ ú ¥C¦ ú �Vø �t¨�÷
a ÞÐÊ ÏÐÇtÝ���ÏÄÊ�;Ê´Ì�ù9ú2û üVý6þ\ÿ6ü ³$�&% �Ec6ÊÛÏÄÇÙÖb��d % ²('k bÁÞmbÁÝ���Ï1�ÆÞ Ý¸ÒVf ÏÐÊÛÕ9fÛÊ¾ÉWb�ÏÄÊ´ÓÁÌ ÎÄÑjÒ9bÁÞÄÊ´ÌVd Ê´Ì'Ú��ËÞ�ÎÄÊÛÓÂÌ
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�>�tø ù�úüû£ýut þ6ÿ����� û�� þ��
k b�Þ�bNf¡f��Wf'����ÕBÓÂÌ
�ËÌjÏÐÊ¡b�ÏÄÊ´ÓÁÌ©ÊÛÌ�ù ú û ü9ý þVÿ���� c6ÊÛÏÄÇ>�JbÁÞÄÜ>Ê ÏÐÞmbÁÞÄÍ

k bÁÞmbÁÝ��ËÏ1�ÆÞ Î1�ÆÑ&ß Õ9b�Þ�bNf¡f���f8ÿ Ì'ÒtÝvÜ'�ËÞqÓ�Ô{ÕtÞÄÓ�É��ÆÎÐÎ¡ÓÂÞÐÎZ�
r s x Î¡Õ
Ö�ß ~ Î¡Õ
Ö�ß } ÎÄÕ&Ö�ß {5� ÎÄÕ&Ö�ß |*x ÎÄÕ&Ö�ß
xNy$z y ß �1~ y ß y9{ y ß yV{¢{ ß y!} y ß yV{�{ ß |*x y ß yV{¢{ ß |$~ y ß yV{<{ ß xNz y ß y9{¢{ ß xNz|$z$} y ß �$~ y ß y*� y ß yN~[{ ß x$| y ß yN~�{ ß |9{ y ß yN~[{ ß |$~ y ß yN~�{ ß x$x y ß y$~[{ ß |!��$y$� y ß �!y y ß {�~ y ß {${¢{ ß x$| y ß {�y[{ ß |!| y ß {�y�{ ß |$~ y ß {${<{ ß x!� y ß {5y�{ ß |N~}$y$| y ß �$~ y ß |!y y ß x1~[{ ß x$| y ß xN|[{ ß |9{ y ß x$x_{ ß |!| y ß xN|�{ ß xNz y ß x$|�{ ß xN}{5yV{�} y ß �!z y ß �!x y ß ~!|�{ ß x$y y ß ~!y[{ ß x$} y ß ~!y�{ ß x$z y ß ~9{<{ ß x!� y ß ~�x_{ ß x1~{!{�z$z y ß �*x y ß }*x y ß �$}�{ ß xV{ y ß �$|[{ ß |!y y ß �!x_{ ß |9{ y ß �N~�{ ß xNz y ß �*�_{ ß x!�{�~!yV{ y ß �!| { ß x!x { ß yV{¢{ ß x$y y ß zN~�{ ß x$z y ß zN~[{ ß |!y y ß zN~�{ ß xNz y ß z!��{ ß xN�{5�$yV{ y ß �$~ { ß �$� { ß ~��]{ ß {5z { ß |*�_{ ß x$} { ß |$��{ ß x$} { ß |*��{ ß xN} { ß ~*y�{ ß x$�{1�1zV{ y ß ��� x ß |*� { ß z$��{ ß x$y { ß }N~�{ ß x$} { ß }N~[{ ß x$} { ß }$��{ ß x!� { ß }!}�{ ß x$�{5z$z$� y ß �Ny | ß {�� x ß �$��{ ß {5} x ß �N|[{ ß xN~ x ß �\{¢{ ß x!� x ß �N}�{ ß x$x x ß �*�]{ ß xN|x!x\{5x y ß �$~ ~ ß x*� | ß �V{¢{ ß {5} | ß |*�_{ ß x$� | ß |$��{ ß x*� | ß |*��{ ß x!� | ß ~*|�{ ß x1~xN~!y$� y ß �$~ � ß |*� ~ ß �$x_{ ß {5} ~ ß x$��{ ß x$� ~ ß x$x_{ ß x*� ~ ß xN|�{ ß x!� ~ ß |!y�{ ß x1~x$�V{�| y ß �*� � ß �!} � ß �$}�{ ß {5} � ß |$|[{ ß x!� � ß xNz�{ ß x$� � ß |$y�{ ß xN� � ß ~2{¢{ ß x1~x$}$y!x y ß �*� } ß y$~ � ß }*�]{ ß {1� � ß ~!�[{ ß xN~ � ß ~!y�{ ß x$� � ß ~!y�{ ß xN� � ß �$��{ ß xN||!y$y!� y ß ��� z ß �$� } ß |!x_{ ß {1� � ß }!x�{ ß x!� � ß �1z�{ ß x!� � ß �1}�{ ß x$� � ß z��]{ ß x$x|*xNy!x y ß ��� {${ ß �*x z ß zN~[{ ß {1� z ß |N~�{ ß xN~ z ß |V{¢{ ß x!� z ß |!x[{ ß x$� z ß �N~[{ ß x$x|$~!yV{ y ß �!} {�| ß �N| {!{ ß }$y�{ ß {5� {${ ß {5x_{ ß x$| {${ ß y$}�{ ß xN~ {${ ß y!}�{ ß x1~ {${ ß |*x_{ ß x\{|!�$y$| y ß �Ny {�� ß y$~ {5| ß }V{¢{ ß {5� {�| ß y*�]{ ß x$| {5x ß z$}�{ ß xN~ {�| ß y9{¢{ ß xN| {�| ß |*x_{ ß xNy|!}$y!x y ß �\{ {�} ß ~\� {�� ß z$|�{ ß {5� {5� ß {W~[{ ß x!x {5� ß y!�_{ ß x$| {5� ß y!}�{ ß x$x {5� ß ~!~[{ ß xNy~*y$y!x y ß �N| x\{ ß ~*� {5} ß �$�_{ ß {5� {�� ß �N~[{ ß x!x {�� ß �!�]{ ß x!x {�� ß �*�]{ ß x$x {�} ß y!y�{ ß {�z~�x\{${ y ß �!} xN| ß y�� {5z ß ~��]{ ß {5z {�} ß �1}�{ ß x$| {�} ß �1��{ ß x$| {�} ß }*x_{ ß xN| {�z ß x!�_{ ß xNy~!~!yV{ y ß ��� x!� ß �$� x$| ß xN��{ ß {5} x$x ß ~��]{ ß x$| x$x ß ~!z�{ ß x$| x$x ß �Ny�{ ß x\{ x$x ß z$~[{ ß xNy~*�$y!x y ß �!} |V{ ß ~*y x$� ß ~��]{ ß {5z x$� ß �N~[{ ß x!x x$� ß ~!z�{ ß x$| x$� ß �!�_{ ß xN| xN� ß y*�_{ ß x\{~*}$y$� y ß ��� |!� ß |9{ x$z ß }$��{ ß {5} xN} ß �1��{ ß x$| xN} ß �Nx_{ ß x$| xN} ß �$�_{ ß xN| xNz ß x$z�{ ß x\{�$y$y!x y ß ��� |$} ß �$} |*x ß �N��{ ß {5} |V{ ß ~*�_{ ß x$| |V{ ß xNz�{ ß x$| |V{ ß ~2{¢{ ß xN| |!x ß y*�_{ ß xNy�V{�z$z y ß �!� ~*x ß }9{ |!� ß y!x_{ ß {5z |N~ ß }!�_{ ß x$| |N~ ß �1y�{ ß x$| |N~ ß �N|�{ ß xN| |!� ß x!x_{ ß x$x�$|$z$z y ß ��� ~�� ß ~!~ ~*y ß y$}�{ ß {5} |$} ß }V{¢{ ß x!x |$} ß �$�_{ ß x$| |$} ß �\{¢{ ß xN| |$z ß |$~[{ ß x\{�!�Nz$} y ß �!� �Ny ß x!� ~�x ß |V{¢{ ß {5z ~9{ ß {�y�{ ß x!x ~!y ß z$z�{ ß x$| ~!y ß }!��{ ß xN| ~9{ ß �$y�{ ß x\{�$}V{5x y ß ��� �$� ß {�~ ~*� ß �Ny�{ ß {5z ~*� ß x$x_{ ß x!x ~$~ ß }V{¢{ ß x$| ~$~ ß }!}�{ ß xN| ~*� ß �!�]{ ß xNy�!y$y!� y ß ��� �Nz ß x$z �$y ß x$�_{ ß {5} ~!} ß }V{¢{ ß xV{ ~!} ß ~��]{ ß x!x ~!} ß ~2{¢{ ß x$x ~!z ß �V{¢{ ß xNy�*xNy!x y ß �*� �!x ß |$~ �!x ß �\{¢{ ß {5z �\{ ß {�|�{ ß x!x �Ny ß zN~[{ ß x!x �Ny ß }!��{ ß xN| �\{ ß ~\�]{ ß x\{�!|$z$� y ß ��� �$} ß z$~ �$} ß x$�_{ ß {5} �N� ß �1y�{ ß x!x �N� ß �!�]{ ß x!x �N� ß �$x_{ ß x$x �!� ß }9{¢{ ß {�z�!�V{W~ y ß ��� �Nx ß z!z �9{ ß �1z�{ ß {5} �$y ß y*�]{ ß x!x �Nz ß }!�_{ ß x!x �Nz ß z!y�{ ß x$x �V{ ß y!��{ ß xNy�!}$y!x y ß �$~ ��~ ß x$z �*x ß �$|�{ ß {5z �$y ß �Nx_{ ß x!x �$y ß ~*x_{ ß x$| �$y ß |��]{ ß xN| �$y ß z!y�{ ß x$x�Ny$y!� y ß ��� }$y ß }$~ �!} ß ~$~[{ ß {5} �$� ß �N|�{ ß x!x �$� ß |$|�{ ß x!x �$� ß |!|�{ ß x$x �*� ß z9{¢{ ß {�z�$xNy!� y ß ��� }!� ß z*x �$x ß z!x_{ ß {5} �1y ß z$��{ ß xV{ �1y ß �$y�{ ß x!x �1y ß }!y�{ ß x\{ �Nx ß |��]{ ß {�z�1~9{�y y ß ��� z$y ß �!� �!� ß yV{¢{ ß {5} ��~ ß }!x_{ ß xV{ ��~ ß ~*�_{ ß x!x ��~ ß ~*��{ ß x$x �1� ß �!z�{ ß {�}�N�$y!x y ß ��� z$| ß �1~ �Nz ß }$|�{ ß {1� �$� ß |$|�{ ß xV{ �$� ß {�}�{ ß xV{ �$� ß �!x_{ ß x\{ �1z ß x*�]{ ß {�}�N}$y$| y ß ��� z*� ß z*� }!| ß ~*x_{ ß {1� }V{ ß yV{¢{ ß xV{ }$y ß �1|�{ ß xV{ }$y ß �$z�{ ß x$x }$| ß x!x_{ ß {�}}!y$y$| y ß ��� {�yV{ ß {5y }*� ß }N~[{ ß {5} }$| ß �N�_{ ß xV{ }$| ß ~!|�{ ß xV{ }$| ß y!}�{ ß x$x }!� ß �Ny�{ ß {�}}*x\{�} y ß �!� {${5x ß ~*y z*� ß �$}�{ ß {1� z$| ß xN��{ ß xV{ z!x ß �*�]{ ß xV{ z!x ß ~*|�{ ß x$x zN~ ß �$~[{ ß {�z}$~9{${ y ß �!� {�|V{ ß {�� {!{${ ß |$}_{ ß {5} {5y$} ß x\{¢{ ß xV{ {5y*� ß }$~_{ ß x!x {5y*� ß �!z�{ ß x$x {${�y ß |!z_{ ß {�z}!�$yV{ y ß �!� {W~*� ß |�� {�xN| ß �$y_{ ß {5} {�xNy ß y!�_{ ß xV{ {!{�z ß z!|]{ ß xV{ {!{�z ß �*�]{ ß x$x {5x$x ß {�x]{ ß {�z}!}$y!x y ß ��� {��!x ß y�� {5|$} ß {�z_{ ß {1� {5|N~ ß ~!}�{ ß xV{ {5|$| ß �$~_{ ß xV{ {5|$| ß �!}�{ ß x\{ {�|*� ß x$z_{ ß {�}z!y$y$� y ß ��� {��1| ß ~�x {�~!} ß |*�<{ ß {1� {�~$~ ß xN|�{ ß x$y {�~!| ß |!|]{ ß xV{ {�~*x ß }$~[{ ß x\{ {W~!� ß }!|_{ ß {�}z*xNy!x y ß ��� {�}N~ ß x$y {��!� ß xN|_{ ß {1� {��$x ß }!�_{ ß xV{ {��N| ß {5y]{ ß x$y {��$x ß �*�]{ ß x\{ {5�N� ß |9{ª{ ß {�}z!|$z$� y ß �!� {�z!� ß �!x {5�$� ß |$z_{ ß {5} {5�!x ß {�}�{ ß xV{ {5�V{ ß �9{/{ ß xV{ {5�V{ ß {5��{ ß x\{ {��N~ ß �Ny_{ ß {�zz!�$y$| y ß �!� xNy!� ß z�� {1�N� ß �*�<{ ß {1� {1�1y ß �$x_{ ß xV{ {1�1y ß �$~_{ ß xV{ {5�$z ß }!z�{ ß x\{ {��1| ß �*�<{ ß {�zz!}$y!x y ß �!� x\{�} ß ��� {5}$� ß �!�<{ ß {1� {5}V{ ß }V{¢{ ß x$y {5}V{ ß �N|]{ ß x$y {5}$y ß �!z�{ ß x\{ {�}!� ß |!}_{ ß {�}z!z$z$} y ß �!� x$x$� ß �$y {5z!x ß ~*x]{ ß {1� {5}$� ß �$��{ ß xV{ {5}$� ß ~!~_{ ß xV{ {5}$� ß y*x_{ ß x\{ {�z$y ß |$~�{ ß {�}
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ò t!��t ó � �Wô û�� ô��WþNóFõ � �Fö t � t ÿüÿ þ6ÿ²þ�÷>ö �Vø þ ø �Wú�t!�Wú �Vø �>�t÷
k bÁÞmb$fef��Wf'����Õ&ÓÁÌ
�ÆÌjÏÄÊ b�ÏÄÊ´ÓÁÌ©Ê´Ì.ù9ú�û üVý6þ\ÿ���� c6ÊÛÏÄÇ>� Î¡Õ9bÁÞÐÎ1�

k bÁÞmbÁÝ��ËÏ1�ÆÞ Î1�ÆÑ&ß Õ9bÁÞmb$fef��Wf8ÿ Ì'ÒtÝ¸ÜK�ÆÞ�Ó�Ô{ÕtÞÐÓ�É=�ÆÎÐÎÄÓÁÞ�Î��
r ± � �ç± ú �m± µ s x Î¡Õ
Ö�ß ~ Î¡Õ
Ö�ß } Î¡Õ
Ö�ß {�� ÎÄÕ&Ö�ß |!x ÎÄÕ&Ö�ß
xNy!z � y ß ~�� y ß y!y y ß y$y{ ß xV{ y ß y$y{ ß ~*y y ß y!y`{ ß ~*| y ß y!y`{ ß |9{ y ß y!y{ ß |$}|$z!} ���9���9x y ß xNz y ß y*x y ß yV{ { ß |*� y ß yV{ { ß ~\� y ß y9{ { ß �*� y ß y9{ { ß �*� y ß y9{ { ß �!x�$y!� {��*� y ß {�} y ß y!| y ß y!x { ß �$y y ß y!x { ß �N� y ß y*x { ß z9{ y ß y*x x ß y$~ y ß y*x { ß �!�}$y!| {�~��Vz��9x y ß {�} y ß y!� y ß yN~ { ß ~*} y ß y$|{ ß }$~ y ß y!|`{ ß }$~ y ß y!|`{ ß z!} y ß y$~ { ß �$�{5yV{5} {5x��,{�y��9� y ß {�z y ß y!z y ß y$�{ ß ~*� y ß y!� { ß �Nz y ß y*� { ß }!y y ß y$~ { ß z!| y ß y*� { ß �V{{!{�z!z {${�~ y ß {${ y ß {5| y ß y$z{ ß �$| y ß y$�¨x ß {�� y ß y!� x ß |$~ y ß y*� x ß ~*y y ß y!�¨x ß {${{�~!y9{ z!x y ß {${ y ß {5} y ß {${ { ß �$} y ß y$}¨x ß xV{ y ß y��¯x ß ~�� y ß y��¯x ß ~*z y ß y!}¨x ß x!�{5�$y9{ �1~*} y ß {�y y ß xN~ y ß {5� { ß �*x y ß {${ x ß xN~ y ß y!z x ß �$| y ß y!z x ß �!x y ß {5y¨x ß |$z{1�1z9{ {�z!y y ß {�y y ß x$} y ß {�}{ ß �$z y ß {�|¨x ß xV{ y ß {!{Hx ß ~*z y ß {!{Hx ß ~\� y ß {�x x ß |N~{5z$z!� |$y�� y ß {${ y ß |$~ y ß x\{ { ß �$} y ß {��¨x ß {�� y ß {�~ x ß ~*| y ß {�~ x ß ~*y y ß {�~ x ß |$|x!x\{�x ~*x$| y ß y$} y ß �$y y ß |$y{ ß �$~ y ß x\{ x ß ~*y y ß {1�¯x ß }$~ y ß {1�¯x ß }$~ y ß {1� x ß }*�xN~!y!� {W~ �,{5x��9� y ß y$} y ß �*� y ß ~!y{ ß �!| y ß xN}¨x ß |$~ y ß xN~ x ß �N� y ß xN~ x ß �$� y ß x$|¨x ß �1}x$�V{5| {W~ �,{5x��Vz y ß y$} y ß �N} y ß ~!}{ ß �!| y ß |$|¨x ß |!� y ß x$} x ß �N} y ß x$} x ß }*x y ß x*� x ß }!�x$}$y*x {�}��,{W~��V| y ß y$} y ß }!} y ß �$� { ß �9{ y ß |*� x ß |!� y ß |9{Hx ß }!y y ß |9{Hx ß }!} y ß |!y¨x ß }$z|!y$y*� {W~ �,{5x��9� y ß y$} { ß y9{ y ß �$|{ ß �!y y ß ~!|¨x ß |$~ y ß |!� x ß �N� y ß |!� x ß }!y y ß |*� x ß }!�|*xNy*x x1~ �,{5x��V| y ß y*� { ß {5} y ß �1|{ ß �9{ y ß �Ny¨x ß |�� y ß ~2{Hx ß }!| y ß ~*y x ß z!| y ß ~*y¨x ß zN~|$~!y9{ �N|9{ y ß y$� { ß x$| y ß �1�{ ß �*x y ß �Ny¨x ß ~*� y ß ~*y | ß y*� y ß |!} | ß xV{ y ß |!} | ß x$�|!�$y!| xN|��,{${��V� y ß y$} { ß ~!~ y ß zV{ { ß �$z y ß �$y¨x ß |!} y ß �!x x ß �Nz y ß �$y x ß }!} y ß �$y¨x ß z$y|!}$y*x {����,{5���V} y ß y$} { ß �$} y ß z*�`{ ß �*x y ß �$�¨x ß |!} y ß �*�¯x ß �!� y ß �!� x ß }*� y ß �!� x ß }$z~*y$y*x x1~ �,{${��V� y ß y$} { ß �\{ { ß yN~ { ß �*� y ß �1|¨x ß |*� y ß �!| x ß �$x y ß �9{Hx ß }!y y ß �!y¨x ß }N~~�x\{!{ {W~ �,{5x��V� y ß y*� x ß {�x { ß x!�`{ ß ��� y ß }$�¨x ß ~*� y ß �\{Hx ß z!} y ß �!z | ß y*� y ß ��� | ß {W~~!~!y9{ |$z$~ y ß y!� x ß |!� { ß |$�{ ß �N| y ß }$}¨x ß �!z y ß �!} | ß ~*� y ß ��� | ß �$| y ß �!| | ß �1�~*�$y*x �*�$� y ß y!� x ß �$} { ß �Ny{ ß �$x y ß z$�¨x ß �!z y ß �1~ | ß ~\� y ß �!} | ß �Nz y ß ��� | ß }*�~*}$y!� x$|N~*z y ß y!� x ß z!| { ß �1y{ ß �N| { ß y*� x ß �1~ y ß }!| | ß �N~ y ß �N� | ß }$~ y ß �N| ~ ß y!x�$y$y*x |$z��9xN|��9� y ß y!� | ß |*� { ß z*�`{ ß �Ny { ß xN}¨x ß �9{ { ß y*x¯| ß x$} y ß z!z | ß ~*y y ß z$~¨| ß �$��V{�z!z {��1~*� y ß yN~ | ß �$y x ß y$|{ ß �N| { ß x!� x ß �N� y ß z�� | ß �*x y ß }��§~ ß y!| y ß }*� ~ ß {�|�$|$z!z ~!}*� y ß yN~ | ß }9{ x ß x\{ { ß �$x { ß |$}¨x ß �N� { ß y*�¯| ß �$~ y ß z�� | ß z$~ y ß z*x ~ ß {5��!�Nz!} {�y9{ y ß yN~ ~ ß y�� x ß |$�{ ß �$x { ß ~!}¨x ß �$� { ß {�x¯| ß �!| { ß y!y¯~ ß y*� y ß z!z ~ ß {${�$}V{�x xNz*� y ß yN~ ~ ß |�� x ß �$� { ß �$x { ß �$y¨x ß �1~ { ß x$y | ß �*x { ß y!}¯~ ß y!| { ß y��¯~ ß y$}�!y$y*� xN}��,{5x��9x y ß y!� ~ ß }$~ x ß }*�`{ ß �!z { ß }$�¨x ß �!y { ß ~\� | ß |!y { ß ~*y | ß ~*� { ß |$~¨| ß �V{�*xNy*x }$��� y ß yN~ ~ ß z*� x ß z$y{ ß �\{ { ß }V{ x ß �1~ { ß |�� | ß �*x { ß x$y¯~ ß {!{ { ß xV{H~ ß y$z�!|$z!� zV{ y ß yN~ � ß |*x | ß {�y{ ß �\{ { ß zN~ x ß �1~ { ß ~*� | ß �*� { ß |!|¯~ ß y!y { ß x$} ~ ß {���!�V{�~ xV{�y*� y ß yN~ � ß �Ny | ß |$|{ ß �\{ x ß y*� x ß �$� { ß �$� | ß �!� { ß |!z¯~ ß {!{ { ß |��¯~ ß {���!}$y*x xNz��9x$���V| y ß y!� � ß |*x | ß �$�`{ ß �!} x ß ~*x x ß �*x { ß }!z | ß |$~ { ß �Nz | ß �!x { ß �N| | ß �N~�Ny$y*� {W~ �,{${��\~ y ß y!� � ß �*� | ß z*�`{ ß �!} x ß �$� x ß �9{ x ß y!y | ß |!| { ß z!y | ß �V{ { ß }*� | ß �$y�$xNy*� xV{��9���9x y ß y!� � ß z!| ~ ß {�|{ ß �!} x ß �N~ x ß �*x x ß y!� | ß |!� { ß z�� | ß �V{ { ß z$~¨| ß �N}�1~9{5y xV{��Nz y ß yN~ � ß z*x ~ ß y$z{ ß �!z x ß �$� x ß �\{ { ß z!| | ß �$} { ß �$�¯| ß z!� { ß }$~¨| ß �N��N�$y*x �$�!� y ß yN~ � ß x!x ~ ß x!�`{ ß �!z x ß �*� x ß �Ny x ß y!| | ß �$� { ß }!} | ß }*� { ß z!� | ß �$}�N}$y!| {�z��,{W~��9x y ß y!� � ß z!| ~ ß �$�`{ ß �!� | ß y$}¨x ß �$} x ß ~�x¯| ß x$} x ß x*� | ß ~*z x ß xN~¨| ß �$�}!y$y!| xN���9x\{��9x y ß y!� } ß x!� � ß y$y{ ß �*� | ß xN|¨x ß �$� x ß �$� | ß x!x x ß ~!~ | ß |!} x ß ~*| | ß |$z}*x\{5} {�~$~*| y ß yN~ } ß �$� � ß y*�`{ ß �!z | ß {5� x ß �$x x ß |!} | ß �!y x ß {!{�~ ß y�� x ß {�x ~ ß yN~}$~9{!{ |$y��9x!�!�9� y ß yN~ {�y ß x$� � ß {5x { ß �!} | ß }!x x ß �!} x ß }�� | ß �$} x ß �!| | ß z!y x ß }�� | ß �!�}!�$y9{ �1|$~ y ß y$| {�y ß �N� � ß |$y{ ß �\{ | ß }V{ x ß }*x x ß �N� | ß z!y x ß |��§~ ß �!� x ß |9{H~ ß �!�}!}$y*x xV{�|!z y ß y$| {${ ß �\{ � ß }!� { ß �\{ ~ ß {${ x ß }*� x ß z9{�~ ß y*x x ß �!� ~ ß �$z x ß ~�x ~ ß }!�z!y$y!� {�~��!� y ß y$| {5x ß ~�� � ß x!�`{ ß �\{ ~ ß |!� x ß }!� | ß y*� ~ ß y!} x ß �$}¯~ ß }*x x ß ~*}¨� ß y!xz*xNy*x x\{!{ y ß y$| {5x ß z!z � ß �$y{ ß �\{ ~ ß �1~ x ß }!� | ß {�� ~ ß {5| x ß �!}¯~ ß }*� x ß �$z¨� ß y!xz!|$z!� |$�!z y ß y$| {W~ ß y!y } ß {�z{ ß �\{ ~ ß }$�¨x ß }!} | ß |*� ~ ß {5} x ß }*x ~ ß z!� x ß �N�¨� ß y*�z!�$y!| {�z��,{�y��\~ y ß yN~ {5� ß ~2{ z ß {${ { ß �!z � ß �$� x ß �!� | ß z!� | ß }!z | ß ~\�§~ ß ~!~ | ß ~*� ~ ß ~*�z!}$y*x {5x��,{�y��V| y ß y$| {�� ß y*x z ß ~��`{ ß �!z � ß �$z¨x ß }*x ~ ß y!� | ß z*� | ß �V{�~ ß �*� | ß ���¯~ ß |$�z!z$z!} ~*yV{5| y ß y$| {�� ß {5� z ß |$}{ ß �$x � ß ~*x x ß z!} | ß }!y¯~ ß x!� | ß {5z � ß y!� | ß |��¯~ ß �1z
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�>� C ù�úüû£ýut þ6ÿ����� û�� þ��
k bÁÞmb$fef��Wf-���'Õ&ÓÁÌ��ËÌjÏÄÊ b�ÏÐÊÛÓÂÌ�Ê´ÌSù9ú�û üVý6þ\ÿ���� c6ÊÛÏÄÇ>� ² ü ³$�b% Î1�ÆÖ�Ê´Ý��ËÌjÏmbÁÞÄÍk b�Þ�b�Ý��ËÏ1�ËÞ Î1�ÆÑ&ß Õ2b�Þ�bNf¡f���f;ÿ¦Ì'ÒtÝvÜ'�ËÞ�ÓÁÔ�Õ>ÞÄÓ�É=�×ÎÄÎÄÓÁÞ�ÎZ�

r ' s x ÎÄÕ
Ö�ß ~ ÎÄÕ
Ö�ß } ÎÄÕ
Ö�ß {5� ÎÄÕ
Ö�ß |*x Î¡Õ
Ö�ß
x$y$z � y ß �!x y ß yV{ y ß y$y { ß x\{ y ß y$y{ ß |$� y ß y$y{ ß |$z y ß y$y { ß |N~ y ß y$y { ß |N~|!z$} � y ß |*x y ß y!x y ß yV{ { ß |$� y ß yV{ { ß �Ny y ß yV{ { ß �$| y ß yV{ { ß �$| y ß yV{ { ß �!��!y$� z y ß x!� y ß yN~ y ß y$| { ß |!x y ß y!x { ß ��~ y ß y!x { ß �1z y ß y!x`{ ß }!� y ß y$| { ß �$x}!y$| } y ß xN~ y ß y*� y ß y!�`{ ß ~!| y ß yN~ { ß �1y y ß yN~ { ß �1| y ß yN~{ ß �1} y ß y!�`{ ß �N|{�y9{�} {5y y ß x$y y ß y$z y ß y$� { ß ~$~ y ß y!� { ß �1� y ß y!� { ß �1} y ß y!�`{ ß }*� y ß y$� { ß �N}{${5z$z {!{ y ß {�� y ß {5� y ß {�y { ß �Ny y ß y$}{ ß z$� y ß y*� x ß y$} y ß y*� x ß {�| y ß y$} { ß z$y{W~*yV{ {!{ y ß {�~ y ß x\{ y ß {�| { ß �$� y ß {�y¨x ß y!x y ß {�y¨x ß {�� y ß {�y x ß {�z y ß {�y x ß y$|{��!yV{ {!{ y ß {�� y ß |$y y ß xNy { ß �N| y ß {��{ ß zN~ y ß {5� x ß y*� y ß {5� x ß y*� y ß {5�`{ ß z*�{��NzV{ {�x y ß {5| y ß |$| y ß x\{ { ß �$� y ß {��¨x ß y$| y ß {5� x ß xNy y ß {5� x ß {�} y ß {�� x ß {�y{�z!z$� z y ß {5| y ß |$} y ß x$�`{ ß �1~ y ß {�z¨x ß y$| y ß {�� x ß x\{ y ß {�} x ß {�} y ß {�} x ß {5xx$xV{5x {!{ y ß {!{ y ß �$y y ß |$} { ß �!� y ß xN}¨x ß {W~ y ß x$� x ß ~9{ y ß xN� x ß |N~ y ß x$� x ß |$�x1~*y$� } y ß {5y y ß �Nx y ß ~!� { ß �N} y ß |$|¨x ß {�� y ß xNz¨x ß ~!� y ß |$y x ß |$} y ß xNz x ß ~*�xN�9{�| {!{ y ß y!z y ß }V{ y ß �\{ { ß �$y y ß |$�¨x ß xN� y ß |V{ x ß �$y y ß |V{§x ß �$| y ß |V{§x ß �N~xN}!y!x z y ß y!} y ß z!x y ß �!� { ß �$y y ß ~!y¨x ß |V{ y ß |N~ x ß �Nx y ß |N~¨x ß �Nx y ß |$| x ß �$�|$y!y!� z y ß y!z { ß y$� y ß �*� { ß �Nz y ß ~�� x ß xN� y ß ~!y¨x ß �$| y ß ~!y x ß �$� y ß ~!y x ß �*�|!x$y!x z y ß y!z { ß |$y y ß }$| { ß �N} y ß �Nz¨x ß x$x y ß �\{ x ß �$� y ß �Ny x ß �Nz y ß �Ny x ß �$y|N~*yV{ {!{ y ß {5y { ß �Ny y ß z*� { ß �$� y ß �$z¨x ß {�} y ß �!x x ß ~!| y ß �V{§x ß ~!� y ß �V{§x ß ~��|$�!y$| {5y y ß y!z { ß �$x y ß z$� { ß �N} y ß �$�¨x ß |$y y ß �!� x ß �!� y ß �N� x ß �$z y ß �N� x ß �Nx|$}!y!x {5| y ß y!} { ß �$| { ß y$| { ß �N} y ß �1y¨x ß |$| y ß �$y¨x ß �1| y ß �Nz x ß �$� y ß �N} x ß �1z~!y!y!x } y ß {5y { ß zV{ { ß {�z { ß �V{ y ß }*� x ß {�z y ß �$� x ß ~!} y ß �$� x ß ~�� y ß �1� x ß �Ny~*xV{${ {�x y ß y�� x ß x$x { ß |N~{ ß �!� y ß z$|¨x ß |$} y ß �1}¨x ß }$| y ß �1} x ß }!� y ß �1� x ß z!x~$~*yV{ {�x y ß y�� x ß �$y { ß �$�`{ ß �$} { ß y!� x ß ~�� y ß }*� | ß y$y y ß }*�¯| ß y$y y ß }N~ | ß {${~!�!y!x {�~ y ß y!� x ß }$y { ß �$� { ß �$} { ß {${ x ß �$x y ß zV{§| ß y$z y ß }$� | ß x!� y ß }N~ | ß |!x~!}!y$� {�x y ß y�� | ß |$} x ß y$| { ß �$� { ß |$}¨x ß ~*� { ß {W~ x ß z!� { ß {${H| ß y!� { ß {�y | ß y$}�Ny!y!x {!{ y ß y�� | ß �*� x ß xNy { ß �*� { ß �Ny¨x ß ~*� { ß x1~ x ß z$� { ß xN| x ß z*� { ß x$x | ß y$y�\{5z$z {�x y ß y!� | ß }N~ x ß xN} { ß �$} { ß �\{ x ß �1~ { ß xNy | ß {�z { ß {W~ | ß |!� { ß {�� | ß |$y�N|!z$z z y ß y!� ~ ß {�� x ß ~!} { ß �$} { ß �N~ x ß �1~ { ß |$y | ß x\{ { ß xN| | ß |*� { ß |!x | ß {5��$�$z$} z y ß y*� ~ ß |*� x ß �Nz { ß �$z { ß �$z¨x ß �N} { ß |$| | ß xNz { ß x$� | ß ~!z { ß x!�¯| ß ~*��N}9{5x {!{ y ß y*� ~ ß �1y x ß �1z { ß �$} { ß }!x x ß �Nz { ß ~!| | ß |$y { ß |*�¯| ß ~$~ { ß |$| | ß �N|�$y!y!� {�x y ß y!� � ß y$| | ß y!x`{ ß �*� x ß y$y¨x ß �$x { ß �Nz | ß {�� { ß �N} | ß {�} { ß �\{H| ß |!x�!x$y!x {�x y ß y*� � ß |!x | ß {�� { ß �$} x ß y*� x ß �!� { ß �!x | ß xNz { ß �N| | ß ~!} { ß �N� | ß ~9{�$|!z$� {�x y ß y*� � ß �1y | ß ~9{ { ß �*� x ß x\{ x ß �N} { ß �Nx | ß |!x { ß �!� | ß ~�� { ß �*�¯| ß ~9{�$�9{W~ {�x y ß y*� � ß {${ | ß �N~{ ß �$} x ß |$�¨x ß �Nz { ß }N~¨| ß |V{ { ß �1� | ß ~�� { ß ��~ | ß �\{�$}!y!x {!{ y ß y*� � ß ~$~ | ß }!�`{ ß �*� x ß �Ny¨x ß �N} { ß z$� | ß xNz { ß }N~ | ß �\{ { ß }N~ | ß �Ny�1y!y!� {5| y ß y!� � ß }$z ~ ß {5�`{ ß �$� x ß �1|¨x ß �$x x ß {�� | ß {�z x ß y$z | ß xNz x ß y$� | ß |N~�Nx$y!� {�~ y ß y�� � ß }V{ ~ ß }!x`{ ß �!x | ß xNz¨x ß |*� x ß ��~ x ß }!� x ß �*� x ß z$| x ß �!x x ß z$}��~2{�y {5y y ß y*� � ß ~$~ ~ ß ~!} { ß �$� x ß z!x x ß �1~ x ß xN} | ß xN� x ß {�� | ß ~*� x ß {�| | ß ~!z�1�!y!x {5y y ß y*� � ß �1� ~ ß �*� { ß �$� | ß y!� x ß �$� x ß |$z | ß x$� x ß x1~ | ß ~!� x ß ~!} | ß {�|�1}!y$| {�x y ß y!� } ß x$� � ß yV{ { ß �!� | ß |!x x ß ~!z x ß �N~¨| ß {5x x ß �$x | ß xN} x ß �N~ | ß {5x}$y!y$| } y ß y�� z ß xNz � ß }!x`{ ß �$y ~ ß y$y¨x ß |!x | ß |*� x ß �N� | ß x!� x ß }N~ | ß �N� x ß ~!}}!xV{�} {�x y ß y*� z ß {�z � ß �1~{ ß �$� | ß �$y¨x ß �$� x ß }$y | ß xN} x ß �!x | ß �\{ x ß �!x | ß �Ny}N~2{${ {�x y ß y*� {5y ß �$z � ß ~9{ { ß �*� ~ ß {5x x ß �$y | ß {�� | ß |$} x ß z$| | ß �N~ x ß z!x | ß �$�}$�!yV{ � y ß y*� {!{ ß �N~ � ß z*� { ß �*� ~ ß ~*x x ß �$| | ß |N~¨| ß ~!} | ß {�y | ß �N� | ß {�y | ß �N�}$}!y!x {�~ y ß y*� {5| ß {�� � ß zV{ { ß �$� � ß y$}¨x ß �Nz | ß }$} | ß |$z | ß �N~ | ß �V{ | ß }!x | ß ~*�z$y!y$� z y ß y$~ {5| ß xNy � ß }V{ { ß �$z ~ ß }!� x ß �Nx | ß �1~¨| ß �1| | ß {�� ~ ß {�� | ß {W~ ~ ß x\{z!x$y!x {�x y ß y$~ {5| ß �1} } ß xNy { ß �$} � ß y$}¨x ß ��{ | ß �$} | ß ��~ | ß |$y ~ ß {�� | ß ~��¯| ß z*�z$|!z$� {5| y ß y$~ {�~ ß }$z } ß �1} { ß �1y � ß ~9{ x ß �N� | ß }$z | ß }$| | ß ~!� ~ ß |V{ | ß ~*�¯~ ß |!xz$�!y$| {�x y ß y*� {1� ß y$} {5y ß x$�`{ ß �*� � ß ~$~ x ß �!� � ß {5x | ß |$| ~ ß �$�¯| ß �N} � ß y!� | ß |$}z$}!y!x {�x y ß y$~ {1� ß x$x {5y ß |!x`{ ß �*� � ß |!x x ß �Nx ~ ß }$� | ß �1~ ~ ß ~!| | ß }$z ~ ß ~!� | ß }$�z$z!z$} {5| y ß y$~ {1� ß y$z {5y ß y$� { ß �1y � ß z$�¨x ß }*� ~ ß ~9{§| ß }$} | ß z$y ~ ß |$z | ß z$y ~ ß |$}
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xNy!z x y ß y$y y ß yV{ y ß y$y { ß �Ny y ß y!y x ß {�z y ß y!y x ß �Nz y ß y!y x ß |!y y ß y!y | ß |!z|$z!} x y ß y$y y ß y!x y ß yV{ { ß �\{ y ß y9{§x ß �1� y ß y9{H| ß ��{ y ß y9{ | ß x$y y ß y!y ~ ß z!��$y!� x y ß y$y y ß y$� y ß y$| { ß }!z y ß y*x | ß |!x y ß y9{�~ ß �N� y ß y9{ � ß �V{ y ß y9{ ~ ß ~2{}$y!| x y ß y$y y ß {${ y ß y$� { ß }*� y ß y!| | ß |$z y ß y*x � ß |!x y ß y*x � ß y!} y ß y9{ } ß �N~{�yV{5} { y ß y$y y ß y*� y ß yN~{ ß }9{ y ß y*x | ß xNz y ß y9{§� ß {�| y ß y9{ � ß |!| y ß y9{ � ß x$�{${�z!z x y ß y$y y ß |$y y ß {�� { ß }!z y ß y!} | ß �$� y ß y*� � ß {�y y ß y!| } ß �*x y ß y!| z ß }��{W~!y9{ x y ß y$y y ß ~*x y ß x$x`{ ß }!z y ß {�x | ß �Nz y ß y��¯� ß ~*x y ß y$~ z ß z!| y ß y$~ {�y ß �*�{��$y9{ x y ß y$y y ß �1~ y ß x!� x ß y!y y ß {�~ | ß }V{ y ß y!z � ß x\{ y ß y*� z ß z!z y ß y$~ {�| ß {1�{��1z9{ x y ß y$y y ß �*� y ß |$| x ß y*� y ß {1�¯| ß z!� y ß {5y � ß zN~ y ß y!�¨{5y ß �V{ y ß y!�¨{${ ß }!}{�z$z!� { y ß y$y y ß |N~ y ß {�� x ß y$~ y ß y!z | ß z$y y ß y*� � ß }!� y ß y!| z ß �9{ y ß y!|¨{5x ß y��x$x\{�x { y ß y$y y ß ~!z y ß x$� x ß y!y y ß {5| | ß }N~ y ß y��¯� ß z$| y ß y*� {5y ß ~*x y ß y$~ {�| ß �!}x1~!y!� x y ß y$y { ß ~!� y ß �$� { ß z9{ y ß ~*y | ß �1y y ß xV{H� ß z$y y ß {5|¨{!{ ß |!� y ß {5y¨{W~ ß x$|xN�V{5| x y ß y$y { ß }$y y ß z$| { ß z!| y ß ~*} | ß �$� y ß x$� � ß z$� y ß {�� {!{ ß �Nz y ß {�x {5� ß �!�xN}$y*x { y ß y$y y ß }N~ y ß ~*x`{ ß z!z y ß x!x | ß }*� y ß {�x � ß {�| y ß y!}¨{!{ ß y$| y ß y!�¨{W~ ß �N~|$y$y*� x y ß y$y x ß |V{ { ß x$x`{ ß }!z y ß �!| | ß �$z y ß |!| � ß z$y y ß x$y¨{!{ ß �Ny y ß {�� {5� ß �!x|!xNy*x { y ß y$y { ß y$� y ß �N� { ß }!z y ß x$z | ß �*� y ß {5� � ß }N~ y ß y!z¨{!{ ß ~*x y ß y�� {5� ß z9{|N~!y9{ x y ß y$y | ß y$| { ß �V{ { ß }!} y ß }!| | ß �!� y ß ~!~ � ß z!x y ß x!� {�x ß y!x y ß {1� {�} ß y!z|$�$y!| x y ß y$y | ß |$y { ß }$y { ß }!| y ß z9{H| ß �$| y ß ~*} � ß }$z y ß x*� {�x ß y$y y ß {5z¨{�� ß ~\�|$}$y*x { y ß y$y { ß |$z y ß �$� { ß }*x y ß |!z | ß �!� y ß xV{H� ß �1| y ß {�x {!{ ß ~!y y ß y!z¨{5� ß |��~!y$y*x { y ß y$y { ß ~!z y ß }$| { ß }9{ y ß ~�x | ß �1~ y ß x!x � ß �$� y ß {5|¨{!{ ß ~*x y ß y!z¨{�� ß y$~~*x\{!{ x y ß y$y ~ ß z!x x ß ~�� { ß z!z { ß x*�¯| ß }*� y ß �$x � ß }$y y ß ~2{ {�x ß y$z y ß x*� {�} ß �$|~$~!y9{ x y ß y$y � ß �1z x ß z$} { ß z$~ { ß �!x | ß }$y y ß �Nz¨� ß |$y y ß ~*}¨{�x ß y!x y ß |9{ {�} ß �$}~!�$y*x { y ß y$y x ß ~*� { ß x$�`{ ß z!� y ß �*� | ß �1} y ß |$~ � ß {�z y ß x$y¨{�x ß x$x y ß {�~ {�� ß {5y~!}$y!� x y ß y$y � ß |!� | ß }$y { ß z$~ { ß z!| | ß }$y { ß y9{ � ß |$y y ß �*� {�x ß }$� y ß |�� {�z ß }!��Ny$y*x { y ß y$y | ß yN~ { ß �N� { ß z*� y ß }!y | ß }$y y ß ~�x � ß x1~ y ß x!� {�x ß |!� y ß {5�¨{�} ß �!��\{�z!z x y ß y$y } ß }$y ~ ß �!� { ß z!| x ß |*x | ß �1z { ß xV{ � ß xNz y ß �!}¨{�x ß zN~ y ß ~�� {�z ß ~*z�N|$z!z x y ß y$y z ß �V{ � ß y!x`{ ß z9{ x ß �N~ | ß �1} { ß |!|¨� ß xN| y ß �1~ {5| ß y$� y ß �$y¨{�z ß y!}�$�Nz!} x y ß y$y {�y ß x$x � ß |!�`{ ß z9{ x ß �N| | ß ��~ { ß ~2{ � ß x$� y ß �N}¨{5| ß y!� y ß �N~ {�} ß �!��N}V{�x { y ß y$y ~ ß {�| x ß {�� { ß z9{ { ß {5y | ß ��~ y ß �$}¨� ß {W~ y ß |!|¨{�x ß �$z y ß x!x {�} ß �$y�$y$y*� x y ß y$y {${ ß �N� � ß y$z { ß z!y | ß {5y | ß �1| { ß �!y¨� ß x\{ y ß }!}¨{5| ß y$z y ß �$z¨{�z ß ~!~�!xNy*x { y ß y$y ~ ß �$} x ß ~!� { ß z!y { ß x!� | ß �1| y ß �!�¨� ß {W~ y ß |�� {�x ß �1} y ß x$�¨{�} ß {�~�$|$z!� { y ß y$y � ß y!x x ß �$� { ß }!} { ß |*� | ß ��{ y ß �Ny¨� ß {W~ y ß |!z¨{�x ß ��~ y ß x*� {�} ß |!|�$�V{�~ x y ß y$y {W~ ß |$} � ß �$y { ß }!z | ß }��¯| ß ��{ { ß z!z¨� ß x1~ { ß y!}¨{5| ß x!� y ß �$x {�z ß }���$}$y*x { y ß y$y � ß �$} | ß yV{ { ß }!z { ß �$| | ß ��{ y ß }!y¨� ß {W~ y ß ~!~ {�x ß }$} y ß |!y¨{�} ß z9{�1y$y*� x y ß y$y {5� ß z$| } ß ~!� { ß }!} ~ ß x$} | ß �Nx x ß x$y¨� ß xN| { ß x!x {5| ß {�y y ß }*x {�z ß ~*|�NxNy*� x y ß y$y {�� ß �N~ } ß }$� { ß }!} ~ ß �$y | ß �1y x ß |*x � ß {�z { ß x$�¨{5| ß {�� y ß }!y¯xNy ß �!���~9{5y { y ß y$y � ß �N| | ß ~!z { ß }�� { ß �!�¯| ß �$} y ß z*x � ß {${ y ß �V{ {�x ß }V{ y ß |!|¨{�z ß �*��1�$y*x { y ß y$y � ß }V{ | ß �!x`{ ß }!} { ß }$~ | ß �$z y ß z*� � ß {�� y ß �$|¨{�x ß }V{ y ß |$~ {�z ß �!��1}$y!| x y ß y$y {�z ß y$y {�y ß y$} { ß }!} � ß {!{H| ß �Nx x ß �!|¨� ß xN| { ß ~!~ {5| ß {�� y ß z!|¯xNy ß ~*y}$y$y!| x y ß y$y {�z ß ��{ {�y ß ~$~{ ß }!z � ß |9{H| ß ��{ x ß �N|¨� ß xN| { ß ~*}¨{5| ß x!� y ß z!|¯x\{ ß x$y}!x\{5} { y ß y$y } ß xNy ~ ß |V{ { ß z!y x ß {5z | ß �N� { ß {5|¨� ß x1~ y ß �*x {5| ß x\{ y ß ~*y¯xNy ß x$�}N~9{!{ x y ß y$y x$� ß x!� {�| ß ~!} { ß }!} � ß }$~ | ß �1y | ß �!x � ß {�z { ß z!y¨{5| ß x!� { ß x$|¯xNy ß �$y}$�$y9{ x y ß y$y x!� ß z$y {W~ ß z$y { ß }�� � ß �$� | ß �$z | ß }!}¨� ß xNy x ß {!{ {5| ß xNy { ß |*� xNy ß �$~}$}$y*x { y ß y$y {${ ß x!� � ß y$y { ß }!} | ß y$~ | ß �1y { ß �$�¨� ß xNy y ß }*� {5| ß x\{ y ß �$|¯x\{ ß xN~z$y$y!� x y ß y$y |$| ß x$� {�� ß �Ny { ß z!y } ß }*� | ß �1� ~ ß �!� � ß |V{ x ß ~�� {5| ß �N� { ß �$|¯x\{ ß �1~z!xNy*x { y ß y$y {5x ß �$� � ß �$z { ß }!} | ß ~2{H| ß �$} { ß �1~ � ß x\{ y ß z$~ {5| ß ~!y y ß �!y¯x\{ ß y!�z$|$z!� { y ß y$y {�| ß �$x � ß xNy { ß }!} | ß ���¯| ß �$z { ß }!}¨� ß {�} { ß y9{ {5| ß |$� y ß �*� xNy ß }9{z$�$y!| x y ß y$y |$z ß y!x xNy ß z!�`{ ß }!� {�y ß �*x | ß �*� � ß ~*|¨� ß {�} x ß z9{ {5| ß ~!y { ß }!y¯x\{ ß �N|z$}$y*x { y ß y$y {W~ ß z*� � ß z$} { ß }!} ~ ß y$~ | ß �1y x ß y!}¨� ß {�z { ß {�x {5| ß |$� y ß �Ny¯x\{ ß �!xz$z$z!} x y ß y$y ~*x ß |$z x$x ß z$y { ß }*� {${ ß �$z | ß �$� � ß z!}¨� ß y$z | ß {5�¨{5| ß ~!y { ß z��§x\{ ß �N~
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����z ù�úüû£ýut þ6ÿ����� û�� þ��
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r ����Õ0ßKÏÄÇ
�ÆÓ>ß · ����Õ0ß�ÏÐÇ
�ËÓBß · ���'Õ\ß�ÏÐÇ
�ËÓBß · ����Õ0ß ÏÄÇ��ËÓ>ß ·
x$y$z { ß �$| { ß �*� y ß z$z { ß }$y { ß z$}`y ß zV{ { ß ��~ { ß }N~ y ß z*� � ß |!} {5| ß y$y¨y ß ~*z|!z$} { ß ��~ { ß �N�¨y ß z$z x ß ~*� x ß �!� y ß z$| x ß ~!y x ß ~!z¨y ß z!� {�y ß �1~ x!x ß y$�¨y ß ~*z�!y$� { ß �1} { ß }9{ y ß z$} | ß ~!� | ß �$�`y ß zN~ | ß y$| x ß z$} { ß y9{ {5x ß z$~ |!y ß x$� y ß ~*|}!y$| { ß �N� { ß �!� y ß z$z | ß ~�� | ß �N~ y ß z!� x ß zN~ | ß yN~ y ß z�� x\{ ß {�x ~*y ß {�y¨y ß �$|{�y9{�} { ß �1y { ß �$x y ß z$z | ß |$} | ß �$x y ß z$� | ß xN� | ß |$�¨y ß z�� {�� ß x$z �$y ß }!� y ß |*x{${5z$z { ß �1z { ß }!y¨y ß z$z ~ ß }$| � ß xN|`y ß z!x ~ ß y*� ~ ß {�z¨y ß z�� x$� ß �$} �N~ ß ~*� y ß ~\�{W~*yV{ { ß �$� { ß �Nz¨y ß z$z � ß {�| � ß �N}`y ß z!x ~ ß xN} ~ ß �\{ y ß z*� xN} ß ~2{ �!| ß �N~ y ß ~��{��!yV{ { ß �N� { ß �!� y ß z$z � ß |N~ � ß }!x y ß z!x | ß z*� ~ ß {5� y ß z!� |$� ß ~*� �$x ß �1|¨y ß �$y{��NzV{ { ß �1| { ß �$� y ß z$z � ß |!x � ß �Nx y ß z$| ~ ß ~*� ~ ß �!� y ß z!� |$| ß �9{ }9{ ß |$�¨y ß ~2{{�z!z$� { ß �$z { ß �\{ y ß z$z � ß x$x � ß �!� y ß z!x ~ ß �$� ~ ß �N� y ß z!� |N~ ß �$z z!y ß �$}¨y ß |!}x$xV{5x { ß �N� { ß �!� y ß z$z � ß �!x � ß xN|`y ß z!x � ß {�� � ß |$}¨y ß z!� ~!y ß |$~ z*x ß {5x y ß ~!~x1~*y$� { ß �1� { ß �N}¨y ß z$z � ß |V{ � ß �1}`y ß z$| � ß ~!| � ß �1y¨y ß z*� ~!| ß �$y {�y!y ß x\{§y ß ~*|xN�9{�| { ß �N� { ß �!� y ß z$z � ß �Nz � ß y!x y ß zN~ � ß y!x � ß |N~ y ß z*� ~!� ß }!y {�y!} ß }$| y ß ~*|xN}!y!x { ß ��~ { ß �N�¨y ß z$z � ß }N~ � ß xN|`y ß z!� � ß ~*� � ß }$|¨y ß z$~ ~$~ ß x$� {${5� ß ��{§y ß |!}|$y!y!� { ß �1| { ß �1~ y ß z$z � ß �1z � ß {W~ y ß z!� � ß x\{ � ß ~!}¨y ß z!� ~!} ß |�� {5x!� ß {�� y ß |!z|!x$y!x { ß ��~ { ß �$� y ß z$z � ß {�y � ß ~*� y ß z!� � ß y$| � ß xN�¨y ß z!� ~!z ß x$} {�|!| ß |$} y ß |��|N~*yV{ { ß �Nx { ß �N|¨y ß z$z } ß {�} } ß �!�¨y ß z!� � ß �$� � ß }!x y ß z�� �!� ß ~*} {W~2{ ß �*� y ß ~2{|$�!y$| { ß ��{ { ß �$x{ ß y$y � ß y$| � ß |$z`y ß z!� � ß ~*� � ß �1y¨y ß z!� �$� ß �!�{5�$y ß y$} y ß |��|$}!y!x { ß �$z { ß �Ny¨y ß z$z � ß y$| � ß ~!|`y ß z!� � ß �1| � ß {�|¨y ß z$~ ~!} ß }*�{5�$} ß |$} y ß |9{~!y!y!x { ß �$} { ß �!z¨y ß z$z � ß z$y � ß xN|`y ß z!� � ß }$| � ß y*� y ß z!� �1~ ß �*� {��!� ß ��{§y ß |!|~*xV{${ { ß �Nx { ß �1~ y ß z$z � ß zN~ } ß ~!|`y ß zN~ � ß x$x � ß �!� y ß z*� �$y ß �V{¨{��9{ ß z!x y ß |��~$~*yV{ { ß �Nx { ß �1~ y ß z$z {�y ß yV{ {�y ß ��~`y ß z$| � ß }$} } ß |N~ y ß z$~ �V{ ß y!} {��!z ß xN| y ß |!�~!�!y!x { ß �1| { ß �1~ y ß z$z {�y ß �\{ {�y ß z$z y ß z$� } ß �*� } ß z$|¨y ß z�� �!� ß �$� {��N� ß z$� y ß |!|~!}!y$� { ß ��~ { ß �$� y ß z$z {${ ß y!� {${ ß �!� y ß z!� � ß z$} } ß x\{ y ß z�� �$� ß }!} {�}$~ ß }V{§y ß |!��Ny!y!x { ß �1| { ß �$� y ß z$z z ß �!� {�y ß y$| y ß z!� � ß �1} } ß x$� y ß z$~ �$| ß {�x{�z*x ß |!� y ß |!|�\{5z$z { ß ��~ { ß �N�¨y ß z$z {${ ß �1~ {5x ß y*� y ß z$� } ß zN~ z ß |$y¨y ß z!� �$� ß {5y {�z!z ß z!x y ß |!|�N|!z$z { ß ��~ { ß �$� y ß z$z {${ ß �*�{5x ß |!x¨y ß z!� z ß y$} z ß �$x y ß z*� �N~ ß }�� xNy�� ß �!x y ß |9{�$�$z$} { ß ��~ { ß �N�¨y ß z$z {${ ß �!� {5x ß |!x¨y ß z!� z ß �1~ {5y ß yN~ y ß z*� �N~ ß �!y x\{�� ß x!� y ß |!y�N}9{5x { ß ��~ { ß �$�{ ß y$y {${ ß �!x {5x ß ~*�¨y ß z$| z ß �$} {5y ß {${ y ß z!� �N~ ß {!{¯x$x$| ß �Ny y ß x$z�$y!y!� { ß �1| { ß �1~ y ß z$z {�y ß yN~ {�y ß �\{¯y ß z!� z ß y!� z ß ~!�¨y ß z!� �*� ß �!| xN|!y ß z!x y ß x$z�!x$y!x { ß ��~ { ß �N�¨y ß z$z {${ ß }$| {5x ß ~�� y ß z!� z ß �$� {5y ß {�}¨y ß z*� �N~ ß |!y xN|!} ß �Ny y ß x*��$|!z$� { ß �Nx { ß �1~ y ß z$z {5x ß y!x {5x ß �1| y ß zN~ z ß �$} {5y ß |*� y ß z!| �!� ß {�x¨x1~�� ß z$� y ß x$��$�9{W~ { ß �1| { ß �$� y ß z$z {5x ß y!� {5x ß �$� y ß zN~ z ß }N~ {5y ß |$z¨y ß z*� �$z ß ~*| x$�N~ ß |!� y ß x*��$}!y!x { ß �$� { ß �N}¨y ß z$z {�y ß |!� {${ ß y$y y ß zN~ z ß }$z {5y ß ~9{ y ß z*� �*� ß y!� xN�9{ ß �N} y ß x$��1y!y!� { ß �1| { ß �$� y ß z$z {�y ß xNy {�y ß }!x¨y ß zN~ z ß |V{ z ß }$|¨y ß z*� �$} ß xN~`xN�!z ß |$} y ß x!��Nx$y!� { ß �1| { ß �$� y ß z$z {�y ß x$x {${ ß y*� y ß z!x } ß y$| } ß {W~ y ß z!z �1| ß xN~`x!�!� ß y$} y ß x$���~2{�y { ß �1| { ß �1~ y ß z$z {${ ß �*�{5x ß �N�¨y ß z!x z ß z$| {5y ß xN}¨y ß z�� �1y ß ~\� xN}$~ ß z$� y ß x!��1�!y!x { ß �1| { ß �$� y ß z$z {${ ß x!�{5x ß �1~`y ß z$y z ß �$� {5y ß {��¨y ß z!� ��{ ß {5} xNz*x ß |!� y ß xN~�1}!y$| { ß �1| { ß �$� y ß z$z {�y ß {�| {�y ß �N} y ß z$� z ß {�z z ß �$� y ß z!� �Nx ß |�� |$y!y ß y$} y ß xN~}$y!y$| { ß �1| { ß �$� y ß z$z z ß �!� {�y ß |*� y ß z$| � ß �V{ � ß }$z¨y ß z!� �N� ß �9{ |$y�� ß �$� y ß x!�}!xV{�} { ß ��~ { ß �$� y ß z$z {5x ß yV{ {5x ß }$| y ß zN~ {5y ß y!x{5y ß �\{ y ß z*� �Nx ß |�� xNz!| ß ~!� y ß x!�}N~2{${ { ß �N� { ß �N�¨y ß z$z {${ ß �$x {5x ß ~�� y ß z!x {5y ß �N� {5y ß z*� y ß z!� �1| ß ~�� |$y!y ß |$� y ß xN~}$�!yV{ { ß ��~ { ß �N�¨y ß z$z {W~ ß xN| {5� ß xNy y ß zN~ {!{ ß y$y {!{ ß �$�¨y ß z$~ ��~ ß x$�¨|$y�� ß {W~¨y ß xN~}$}!y!x { ß ��~ { ß �$� y ß z$z {5� ß y$y {5� ß z$z y ß zN~ {5y ß �Nz {!{ ß y$z¨y ß z*� �1� ß }�� |V{�~ ß |!x y ß xN~z$y!y$� { ß ��~ { ß �$� y ß z$z {5� ß �N~ {�� ß |!�¨y ß z$� {�x ß �1y {5| ß |V{ y ß z*� �1� ß }!|¨|!xV{ ß �V{§y ß xN~z!x$y!x { ß �1| { ß �$� y ß z$z {5� ß �1| {�� ß ~!� y ß z$� {�x ß �V{¨{5| ß |$}¨y ß z$~ �N� ß }9{ |!x$} ß �V{§y ß x$|z$|!z$� { ß �N� { ß �N�¨y ß z$z {5� ß z!x {�� ß {�| y ß z$| {5| ß {5�{5| ß }$|¨y ß z*� �N� ß |9{ |$|*� ß �1~¨y ß x!xz$�!y$| { ß �N� { ß �N�¨y ß z$z {�| ß �1� {W~ ß �$z y ß zN~ {5y ß |$} {5y ß z$|¨y ß z*� �1} ß }�� |N~�x ß z$| y ß x$|z$}!y!x { ß ��~ { ß �$� y ß z$z {W~ ß x\{ {5� ß y$z y ß zN~ {!{ ß �V{¨{�x ß y$z¨y ß z!� �1} ß {5|¨|!�$y ß yN~¨y ß x!xz$z!z$} { ß �N� { ß �N�¨y ß z$z {5� ß z*�{�� ß ~!y y ß z!x {5| ß ~!| {�~ ß {W~ y ß z*� �1} ß z!z¨|!�*� ß yN~¨y ß x!x
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