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ãJâ=Ü:è�ëÇì4Û�Ü�ì=á8â=Û�ç
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øGìÄëhç"ù�Û�åhå�úfÞ8Ýcù6Þûì4è8ã�ìkëhÞ0ì4Û�â=ü8âOÝ.Ü�Ûjç=çOÝ�âkÜjÝ�æªæ�á8Þ8ëÇÜ+ã�ì=ëhÝ�Þ�çqãJÞ8ýûçOëhæ�á�åÇì:ã�Þ8ÛjÝ�á�çkæªÛjæªÝ�âFþ§ãJÜKÿ
ÜjÛ�ç=çOÛjç%Ý��_ì=ÛjÞ ã�Ü�ì%ã�çÄä�ÝJì=ì=åhÛ�Þ8ÛjÜ:úfç�ëÇÞûü8âOÛjç=Û�Þ0ìOÿ]ý8ãcþ üxãJâ=ãJåhåÇÛjåVæaãJÜ:è8ëÇÞ8Ûjç����$á8ç�çFþ.çFì4Û�æaç�è8ã��JÛ
ä�ÛjÛjÞ ëÇÞfì=â=Ý�ý8á8Ü�Ûjý â=Û�ÜjÛjÞ0ì=åÇþÀì=ÝQã Þ�á�æ�äeÛ�â"Ý��~üxãJâ=ãJåhåÇÛjå æÉãJÜ:è�ëhÞ8Û�çSì4ÝQãJý8ý�â=ÛjçOç"ì4è8ëÇçSü8â=ÝJä8åhÛ�æ��
�
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ì4Û�æ ëÇç
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^ ãJÞ ì4è8Û�ç=Û æaÝ�ý8Û�åhç ä�Û§ì4è8Û§äxã�ç=ëhç_�;Ý�âaì4è8Û ý8Û�ç=ëhàJÞ ÝE��Þ8Û`	�ì¯àJÛjÞ8Û�â4ã�ì=ëhÝ�Þ Ý��ÄæaãJç=çOëa��Û�åÇþ
üxãJâ=ãJåhåÇÛjåVÜ�Ý�æaü�á�ì4Û�â=ç#b í Ûjâ=è8ãJü8ç�ì=è8Û ãJÞ�çOù$Ûjâ�ý8Û�üeÛ�Þ8ý8ç�ÝJÞûì4è8ÛaæaÝJçOìc�;á8Þ8ýxãJæªÛjÞ0ì4ãJå�â=Ûjåhã�ì4Û�ý
ëhçOç=á8Û%ÝE�ed�?_Ö`�R
f��+g9h�JÖK��+i+hÒ7+�?hØ7� ÝJâÄØcÒ7+ j`k�Ø7?i�B
�+G���R?�Õ��6l�mqëG��ÛjÞ ã�Þ ã�åhà�Ý�âOëÇì=è8æÆù6è8ëhÜ:è ëÇçSý8ÛjçOëhà�Þ�Ûjý
�;Ý�â6ã%åPã�â=à�ÛqÚeno�xÜ+ã�Þ ë«ì6äeÛqÛ`	�Û�Üjá�ì=Ûjý¯Û�pªÜjëÇÛjÞ0ì4å«þ�Ý�Þ¯ãIçOæÉã�åhåhÛ�â»Úen�b

ø]Þq���,�r��Û�Þ.ÿsFbç=è8Û�âaÛXìÉã�åA� ü8â=Û�ç=Û�ÞfìaÝ�ü�ì=ëhæaãJå\çOÛjåa�PÿGç=ëÇæ�á8åPã�ì4ëhÝJÞ ãJåÇà�Ý�â=ë«ì4è8æªçt�;ÝJâIì=è8Ûvurw�ÿ
Úrx ãJÞ8ýzyoÚex æªÝ�ý8ÛjåÇç|{2ý�Û�ßxÞ8Û�ý!ëÇÞ ê.ÛjÜXì4ëhÝJÞ1}�~7���»è8Û�þ ã�åhç=ÝUü�â=ÛjçOÛjÞ0ì¯ãUç=ÛjåG�Pÿ]çOëhæ�á8åhã�ì4ëÇÝ�Þ
ãJåÇà�Ý�â=ë«ì4è8æ��;ÝJâÉì4è8Û Úrx æªÝ.ý�Ûjå6ù6ëÇì4è ã�Þ Û7	�ì4â=ã çOåhÝcù6ý8Ýcù6Þ ù6è8ëhÜ:è ëÇç üeÝJåÇþ�åhÝ�à�ãJâ=ë«ì4è8æªëhÜ�ëÇÞ
ì4è�Û§ç=ë���Û§Ý��kì4è8Û§çOëhæ�á8åhã�ì4Û�ý æaÛ�ç=èH�Èø]Þ çOÛjåG�Pÿ]ç=ëÇæ�á8åhã�ì4ëÇÞ8àmì=è8Û3urw�ÿvÚrx æaÝ�ý8Û�åbì4è�Û�þ ãJü�ü8åÇþ
ã¯çFì:ãJÞ�ýxãJâ=ýûç=ëhæ�á8åPã�ì=ëhÝ�ÞÀì=ÛjÜ:è8Þ�ë��fá8Û��VúfÞ8Ýcù6Þ ãJçqì4è�ÛÉÜjÝJÞfì=â4ãJÜXì4ëÇÝ�ÞûæªÛ�ì=è8Ý.ý�� ù6è8Û�â=Û�ã ç=ëÇÞ8à�åhÛ
ü8âOÝ.Ü�Ûjç=çOëhÞ8àQÛ�åhÛjæªÛjÞ0ì.{2í���~Sç=ëÇæ�á8åhã�ì4Û�ç"ã�ç=á8ä8æªÛjçOèH�B�»è8ëÇç"æaÛXì4è8Ý�ý ý8ÛjçFì4â=Ýcþ�çqì4è8Û%ä�Û+ãJá.ì]þ§Ý��
":Õ��%$'&�
�ÖK���R?�Õ��g��+M":Õ���9g
@�>���R?�Õ��.���%�E�A�fãSú�Û�þIçFì4â=Û�Þ8àJì=èªÝE�EÚenQÿvã�åhà�Ý�âOëÇì=è8æaç��Jã�çVæaÝ�çFìVÝ���ì4è8Û»ä�á8ç
ç=Û�à�æªÛjÞ0ì4ç»ã�â=Û�ÜjÝ�Þ�ß8à�á8â=Û�ý���ëhâOì=áxãJåÇåÇþ�ëÇÞ ãkç=ëhÞ�à�åhÛbí�����ê.Û�åa�Pÿ]çOëhæ�á�åPã�ì=ëhÝ�Þ%Ý���ì4è8Û�y Úrx æaÝ�ý8ÛjåAëÇç
ý8Ý�Þ�Û¶ä0þIù6ëhÞ8ý8Ýcù6ëÇÞ8àkì=è8Û¶çOëhæ�á�åPã�ì=ëhÞ8à"æªÛjçOè Ý���Ûjâ~ì4è8Û�ç=ëÇæ�á8åhã�ì4Û�ýaæªÛjçOè ëhÞaãÄçOÞxãJúJÛ�åhëÇúJÛ¶ÝJâ=ý8Û�â
ù6è8ëÇåhÛ%ÜjÝJæaü8á.ì4ëhÞ�à�åhëhÞ�Û+ãJâvÿ]ÜjÝJÞ8Þ8ÛjÜXì4Û�ýmÜ�Ý�æªüeÝ�Þ�ÛjÞ0ì4ç����»è�ëhçqëhÞ0ì4âOÝ.ý�á8ÜjÛ�çkÛ`	�ì4â4ãQä8âOÝ0ãJý8ÜjãJçOì=çÄëÇÞ
ãJý8ý�ëÇì4ëÇÝ�Þ ì4Ý%ì=è8ÛqÞ8ÛjÜ�Ûjç=ç=ãJâOþQù6ëÇÞ8ý8Ýcù6ëhÞ8àIä8âOÝ0ãJý8ÜjãJçOì=ç,�

ø]Þ�ì4è8ëÇçwü8ãJüeÛ�âwù$Û\ü8âOÛjç=Û�Þ0ì~ã¶ç=Û�åa�Pÿ]çOëhæ�á�åPã�ì=ëhÝ�ÞqãJåÇà�Ý�âOëÇì4è�æ ê.ø�n�í�y�� ù6è�Ûjâ=Û$ì4è8Û\çOëhæ�á�åPã�ì=ëhÞ8à
æªÛjç=è ëÇçÉá8çOÛjý ãJç ã ù6ëhÞ8ý�Ý�ù Ý���Û�âÉì4è�ÛÀç=ëÇæ�á8åPã�ì4Ûjý æaÛ�ç=èH�q�»è�ÛÀúJÛXþ ëhçOç=á8Û�ëhÞ�Fbåhà�Ý�âOëÇì=è8æ
ê.ø�n�í�y��ÀëhçEì=Ýbý�Û�ì4Û�â=æªëhÞ8Û�ã6ç=á�ëÇì:ã�ä8åhÛVçOÛ,�fá8ÛjÞ�ÜjÛ�ÝE�.ù6ëÇÞ8ý8Ýcù6ëhÞ8à�ç=Ý6ì4è8ã�ì ãE�_ì4Û�â ã»ß8Þ8ëÇì=Û~Þfá8æ�äeÛ�â
Ý��6çFì4Ûjü�ç%ÜjÝ�âOâ=ÛjÜXì%ç=Û�åa�PÿGç=ëhæ�á8åPã�ì=ëhÝ�Þ ëÇç�ãJÜ:è8ëÇÛ��JÛjýH��� Û ç=è�Ý�ù ì4è8ã�ì:Fbåhà�Ý�âOëÇì=è8æ ê.ø�n�í�y�� ÜjãJÞ
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[ESW,N][NES,W][ENW,S][NWS,E]

[EN,WS][ES,WN][ES,W,N][EN,W,S][WS,E,N]

[WN,E,S][EW,NS][E,W,NS][EW,N,S][E,W,N,S]

[EWNS]

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15

¡³ëhàJá8â=Ûc}�l�í Ý�ç=çOëhä8åÇÛ"ßf�_ì4Û�ÛjÞ åhÝ�Ü+ãJåeÜjÝ�Þ�ß8à�á8â4ã�ì4ëhÝJÞ8ç6Ý��
ãIí��É�

ãJâOÛ ä8á8ëÇåhý8ëÇÞ8à�ä8åÇÝ.Ü:úfç%Ý��6åhãJâ=àJÛjâ�ä�á8ç%ÜjÝ�æªü�Ý�Þ8ÛjÞ0ì=ç�ù6è8ëhÜ:è ãJâOÛ��;Ý�â=æªÛjý ì4è8âOÝ�á8à�èUçFù6ëÇì4Ü:è�ëhÞ8àf�
ý8ÛXì4ÛjâOæaëÇÞ8Ûjý�ÛjÞ0ì4ëÇâ=Ûjå«þ äfþ�åhÝ�Ü+ãJåoýxã�ì:ãh��Ý��Vì4è�Û�ëhÞ0ì4Û�â=Þxã�åwÜ�Ý�Þ8Þ8Û�Ü�ì4ÝJâ=ç�{2çOÛjÛ8¡³ëÇà�á8âOÛ.��~6äeÛXì]ù�Û�ÛjÞ
ì4è�Ûaø�»�¼ üeÝ�âFì4çqÝ���Û+ãJÜ:è ü�â=Ý�ÜjÛjçOç=Ý�â����»è8ÛIßf�_ì4Û�ÛjÞ üeÝ�çOç=ëÇä8åhÛIëhÞ0ì=Ûjâ=Ü�Ý�Þ8Þ8Û�Ü�ì=ëhÝ�Þ8çkÝ���ø�»�¼ ü�Ý�âOì=ç
ì4è�â=Ý�á8àJè çOù6ë«ì4Ü:è8ëÇÞ8àf�
ã�åhç=Ý¯úfÞ8Ýcù6Þ ãJç.+hÕ�"K��+¥":Õ��%$'&�
�Ö(��� ?�Õ���Ø7�wãJâ=Ûaç=è8Ýcù6ÞUëÇÞÊ¡³ëÇà�á8â=Û.}���y'ëhú�Û
ãJåÇå�ä8á8ç»çFþ�çOì4Û�æaç��xì4è8Û"ä�Ûjèxã%��ëhÝJá8â»Ý��wÚ�n âOÛjåhëÇÛjç\ÝJÞ ì4è8ÛqãJçOç=á8æªü�ì=ëhÝ�Þ�ì4è8ã�ì\ì4è�ÛSì4â4ã�Þ8ç=æªëhçOç=ëhÝJÞ
ì4ëÇæaÛ¶Ý��
ãIæªÛjç=ç=ãJà�ÛkãJåÇÝ�Þ8àIã%ä8á8ç6ëhç6ëÇÞ8ý8Ûjü�ÛjÞ�ý8ÛjÞ0ì�Ý�� ì4è8ÛqåhÛ�Þ8àJì=è ÝE�³ì4è�Ûkä�á8çt�V}�� �

FÌâ=ÛjÜ�Ý�Þ�ßxàJá8â4ãJä�åhÛQæaÛ�ç=è Ý�ü�Ûjâ4ã�ì4ÛjçIëÇÞ ì=è8ÛQç=ëÇÞ8à�åhÛ�ëÇÞ8çOì=â=á8ÜXì4ëÇÝ�ÞUæ�á8å«ì4ëhü�åhÛ ýxã�ì:ãË{�ê.ø�n�Ì¯~
æªÝ.ý8ÛE�Ë��ÛjçOëhý8Û�çIì=è8Û â=ÛjÜ�Ý�Þ�ßxàJá8â4ãJä�åhÛQçOù6ë«ì4Ü:è8Û�ç,�\ÛjãJÜ:è í��Èèxã�çaã ÜjÝJæaü8á.ì4ëhÞ�àmá�Þ8ëÇì%ù6ë«ì4è ã
ßh	.Ûjý Þfá8æ�äeÛ�âÉÝ��"åÇÝ.ÜjãJå6â=Û�à�ëhçFì4ÛjâOç,�1F çOëhÞ8àJåhÛQì4ëhæªÛQçOì=Ûjü Ý��qã�Þ Ú�n ëhçaÜjÝ�æªüeÝJç=Ûjý Ý��"ì4è�Û
�;Ý�åÇåhÝcù6ëhÞ8àt�;Ý�á8â»ç=á�ä8çOì=Ûjü8ç�l
ÍBÎÐÏËÑ%Ò�Ó
Ñ7Ô�Õ×Ö±Øc�Ù��Û�âOþQü8âOÝ.Ü�Ûjç=çOÝ�â6çOù6ë«ì4Ü:è8Û�ç6ì=è8ÛqëhÞ0ì4Û�â=Þxã�å�ÜjÝJÞ8Þ8ÛjÜXì4Ý�âOç6äeÛXì]ù�Û�ÛjÞ�ø�»�¼ ü�Ý�âOì=ç

ä0þ�åÇÝ.ÜjãJåEý8Û�ÜjëhçOëhÝ�Þ��
ÚÜÛ�Ý�ÞtßàÑ%Ò�Ó
Ñ7Ô�Õ×Ö±Ø¯F¶åÇÝ�Þ8à Û+ã�Ü:è ä8á�ç,�"Ý�Þ8Û Ý�â�æªÝ�âOÛmü�â=Ý�ÜjÛjçOç=Ý�âOç¯ÝJÞ ì=è8Ûmä8á8ç�ì4â=ãJÞ8ç=æªëÇì

ã�æªÛjçOç4ãJàJÛ Ý��6åhÛ�Þ8àJì=è äeÝJá8Þ8ý8Û�ý ä0þmì4è8ÛÉäxãJÞ8ý�ù6ëÇý�ì4èUÝE�»ì4è8ÛÉß�	�Û�ý ä8á8ç�çOÛjà�æªÛjÞ0ì4çIã�ç
ù$ÛjåÇå�ãJçkì4è8ÛaçOù6ë«ì4Ü:è8Û�ç,�|�»è8Û�ç=Û ü8âOÝ.Ü�ÛjçOç=Ý�âOç%ãJâ=ÛaÜ+ãJåÇåhÛ�ý ì4è�Û Øs9xÒK��á0ÒXÖ4Ø7�¯øGì�ëhçÄãJç=çOá8æªÛjý
ì=èxã�ì¶ãÉÜjÝ�åÇåhëÇç=ëhÝJÞ�äeÛXì]ù�Û�ÛjÞ ç=Û7��Ûjâ=ãJå³çOüeÛjãJúJÛ�â=çSù6ëÇåhå'ä�Û�ý8ÛXì4ÛjÜXì4Û�ý§äfþ�ãJåÇåEì4è8Û�ü�â=Ý�ÜjÛjçOç=Ý�âOç

�



Ü�Ý�Þ8Þ8Û�Ü�ì4Û�ý¯ì=ÝIì=è8Ûqä8á8çbãJÞ8ý�ì4è�Ûqì=â4ãJÞ�ç=æªëÇì=ì=ÛjýQæªÛjç=ç=ãJà�Û"ù6ëhåÇå�ä�Ûqý8ëhçOÜ+ãJâOý8ÛjýH�
Û�ß â_ãäÑ%Ò�Ó
Ñ7Ô�Õ×Ö±ØÄê.Ý�æªÛªÝ�â�ã�åhå
ì4è�ÛÉü8âOÝ.Ü�Ûjç=çOÝ�â=ç�ÜjÝ�Þ8Þ�ÛjÜ�ì=Ûjý ì=ÝÀã¯ä�á8ç�âOÛ+ãJýûì=è8ÛªæaÛ�ç=ç4ã�à�Û

ì=â4ãJÞ8çOæaë«ì=ì=Ûjý ä0þ ãÀçOëhÞ8à�åÇÛÉçOüeÛjãJúJÛ�â,�Ê�»è8Û�ç=ÛQü8âOÝ.Ü�Ûjç=çOÝ�â=çªãJâOÛ Ü+ã�åhåhÛ�ýûì4è�Û§Ö:ÒK�0×�ÒXÖ4Ø7�mø]Þ
ì=è8ëhç»üxã�üeÛ�â�ù$Û�ã�ç=ç=á�æaÛ"ì4è8ã�ì�Û+ãJÜ:è¯â=Û+ã�ý8Ûjâ6Ü+ã�Þ¯ý8ÛXì4Û�Ü�ì�ù6è8Û�ì=è8Ûjâ�ì4è8Ûqý8Û�ç=ëhàJÞxã�ì4Û�ý¯ü�Ý�âFì
ÜjãJâ=âOëhÛjç�ãJÞ0þmç=ëhàJÞxãJå�Ý�â�Þ�ÝJì%�vFÊâOÛ+ãJý8Û�â�ëÇç�ãJåÇåhÝcù�Û�ý ì=ÝÀâ=ÛjãJý Ý�Þ8å«þ§ù6è8ÛjÞUë«ì�ý�Û�ì4Û�Ü�ì=ç%ã
çOëhà�Þxã�åEëhÞ�ì4è�ÛÄã�ç=ç=Ý�Üjëhã�ì4Û�ýQüeÝ�âFì%�

å8æ�çqè Î�ÞcßéÑ,Ò�Ó'Ñ�Ô�Õ×Ö�ØcF ÜjÝ�Þ�çOì:ã�ÞfìFÿGì=ëhæªÛÄåÇÝ.ÜjãJåoÜjÝ�æªü8á�ì4ã�ì4ëÇÝ�Þ¯ëÇç¶ý8ÝJÞ8Û�ä0þ¯Û+ãJÜ:è§ü8âOÝ.Ü�Ûjçvÿ
çOÝ�â,�

�»è8Û�àJÛjÞ8Û�â4ãJåoâ=Û�ÜjÝ�Þ.ßxà�á8â=ãJä8åhÛqæªÛjçOè�æªÝ.ý8Û�åA�xã�ç�ü�â=ÛjçOÛjÞ0ì4Û�ý ãJä�Ý��JÛ���ý8Ý�Ûjç6Þ8ÝJìbç=ü�ÛjÜ�ëa�_þ�ì4è�Û
Û7	�ãJÜXì�Ý�üeÛ�â4ã�ì=ëhÝ�ÞQÝ�� ì4è�ÛkçFù6ëÇì=Ü:è8Ûjç��±�»è8Û �;Ý�åÇåhÝcù6ëhÞ�à�äxãJçOëhÜ ��ãJâ=ëhãJÞ0ì4ç6ãJâOÛ"ü8â=Ý�ü�Ý�çOÛjý ëhÞo�����Al

ê�ëíì�îðï*ëMñgÔ�ò6óõôKöcÕ×ì�Ô�î ÷�òfóÙÛ ç ø ê�ö�ôùÛ�ú ç ë�û�Õ@ó>ü�Ø ��á�ç=ÛjçSãJâ=Ûc�;Ý�â=æªÛjý�ãJåhÝ�Þ�àaÛ�ëÇì4è�Ûjâ�â=Ýcù6ç
Ý�â"Ü�Ý�åhá�æaÞ8ç��Eä8á�ìqæaã+þÀÞ8Ý�ìqÜjÝ�Þ0ì:ã�ëhÞ§ä8á8ëÇåhý8ëÇÞ8à ä8åÇÝ.Ü:úfç��;âOÝ�æ ä�ÝJì4è ý8ëÇæaÛ�Þ8ç=ëÇÝ�Þ8ç��ý�»è8ëÇç
æªÝ.ý�ÛjåEçOá8ü8ü�Ý�âOì=ç�åÇÝ.ÜjãJåEÜ�Ý�Þ�ßxà�á�â4ã�ì=ëhÝ�Þ8ç �"ì=Ý��ªëhÞ�¡wëhà�á8âOÛc}��

þ�î ñ�Õ×òfì=Û ç ø þ�Û�ú ç ë�û�Õ@ó>ü�Ø F ä8á�çVæÉã+þkÜjÝ�Þ�ç=ëhçFìVÝ��eãJÞ0þ�Ü�Ý�Þ8Þ8Û�Ü�ì=ÛjýIüxã�ì=è%Ý���Ûjý8à�Û�ç,�0Þ8Ý�ì
Ý�Þ�åÇþ���ÛjâFì4ëÇÜ+ãJåeÝ�â\Ý�Þ8å«þÉè�Ý�â=ëa�jÝ�Þ0ì:ã�åA�Ù�»è8Û"ä�á8ç=Û�çbã�â=ÛSè8Ýcù$Û��JÛjâ�Ý�Þ8åÇþ�+�?i��ÒK�JÖ`�.ë �^ÛE�a�8ã�ßh	.Ûjý
ä8á�çÄçOÛjà�æªÛjÞ0ìÄëhçkã�ì=ì4ãJÜ:è8Û�ý ì4Ý¯ã�ìÄæaÝJçOìqÝ�Þ8ÛªÝJì=è8Ûjâqßh	.Ûjý ä8á8ç�çOÛjà�æªÛjÞ0ì�ã�ìkÛ+ãJÜ:è ÛjÞ8ý��
y'Ý�Ü+ãJåEÜ�Ý�Þ�ßxàJá8â4ã�ì=ëhÝ�Þ�ç �kì=Ýv�%ÿIëÇÞv¡³ëhà�á�â=Û¯}%ãJâOÛkçOá8ü8ü�Ý�âOì=Ûjý¯äfþÉì4è8ëÇç»æaÝ�ý8Ûjå �� Õ@ñ�Õ×ì�òfóYÛ ç ø Û�ú ç ë�û�Õ@ó>ü�Ø�F ÜjÝ�Þ�ß8à�á8â4ã�ì4ëhÝJÞ Ý��\ä8á8ç=Û�ç�ëhçÄãJÞ0þmüxãJâFì4ëÇì=ëhÝ�Þ Ý���ì4è8ÛaÞ8Û�ìFÿ
ù$Ý�â=ú ëÇÞfì=ÝûÛ�ý8à�Û�ý�ëhç��OÝJëhÞ0ìÉçOá8ä8à�â=ãJü8è8ç��6ç=Ýûä�á8ç=Û�çQãJâ=Û Þ8ÝJìÉÞ8ÛjÜ�Ûjç=ç=ãJâ=ëÇåÇþ åhëÇÞ8Û+ã�â,�©�»è8ëÇç
æªÝ.ý�ÛjåEçOá8ü8ü�Ý�âOì=çbã�åhå�ì=è8Û"ßf�_ì4Û�ÛjÞ åhÝ�Ü+ãJåeÜjÝ�Þ�ß8à�á8â4ã�ì4ëhÝJÞ8ç6ëhÞ�¡³ëÇà�á8â=Ûc}@�

�»è8Û:��ãJâ=ëhãJÞ0ì4çbý8Û�ßxÞ�ÛjýmãJä�Ý��JÛ�ý8Û�üeÛ�Þ8ý8çqç=Ý�åÇÛjå«þ¯ÝJÞÀåhÝ�Ü+ãJåoÜ�Ý�Þ�ßxà�á�â4ã�ì=ëhÝ�Þ8ç¶Ý���üeÝJâOì4ç�� xbÝcù
ù$Û�ü�â=ÛjçOÛjÞ0ì~ì]ù�ÝÄãJý8ý8ë«ì4ëÇÝ�ÞxãJå�æaÝ�ý8Û�åhç³ù6è8Û�â=Û6â=Û�çOì=â=ëhÜXì4ëÇÝ�Þ8çVãJâOÛ6ëhæªüeÝ�çOÛjý%Ý���Û�âVì4è8Û»à�åÇÝ�äxãJå.Ü:èxãJâvÿ
ãJÜXì4ÛjâOëhçFì4ëhÜ�ç»Ý�� ì4è8Ûqä8á8çOÛjç��
ã_Õ��Ùñ�îðÔ�îRëgñ��z��j`
@��"7� ?�Õ����Ù{ðÀM~ ?hØ:"K��+i+hÒ=×Äü�Ý�ç=ë«ì4ëG��ÛSæªÝ�Þ8ÝJì=Ý�Þ8ëÇÜ%Ô
	hÖ�	���	±À ? j
�
{ðÀ��K~����Ù{ðÀ��#~
Ô
/xÒ7��Ò7dJÒXÖ¥À����©À���	��í?i�B?i+G�JÖ`+{Ó.�ej`
���"7�R?�Õ����Ù{ðÀM~c?hØB"K��+i+hÒ=×ÄÞ8Ûjà�ã�ì4ëG��ÛqæaÝJÞ8ÝJì4ÝJÞ8ëhÜªÔ
	hÖ�	���	YÀº? j�Ù{iÀ��K~����Ù{ðÀ��7~6Ô
/xÒ7��Ò7dJÒXÖ�À�����À���	Y� j`
���"7�R?�Õ����Ù{ðÀM~�?hØ$æaÝ�Þ�ÝJì4Ý�Þ�ëhÜqÔ
	hÖ�	���	�À3? j�?i�'?hØ"Ò7?i�ð/xÒXÖ
9xÕcØ7?i�R?idJÒ�Õ�Ö¯��ÒA&*��� ?idJÒ¯�ÉÕ���Õ��]Õ��6?A"qÔ
	hÖ�	���	�À�	
ã_Õ��Ùñ�îðÔ�îRëgñ! q�ºj`
���"7�R?�Õ��"�
{ðÀM~�?hØ¯"K��+i+hÒ=×Sü8ëhÛ�ÜjÛ�ù6ëÇç=ÛKÿ]æªÝ�Þ8ÝJì=Ý�Þ8ëhÜ�Ô
	hÖ�	���	�À�? j��$#�?hØ7kõÀË"K����)XÒ
×�?id�?2×�Ò=×c?i�6�]ÕSØ7
6"#":Ò:Ø:Ø7?idJÒ»Ö(���@&�Ò:Ø\Ø7
6"#/8�i/h���%�
{ðÀM~É?hØÙ9xÕcØ7?i� ?idJÒÉ�ÉÕ���Õ��vÕ��6?A"¥?i����+��vÒXÖ`�g���]Ò6Ö(���@&�Ò:Ø
����×.��ÒA&*���R?idJÒ¯�ÉÕ���Õ��]Õ��6?A"¯?i�|�ð/xÒkÖ4Ò:Ø7�»Õ j"Ö(���@&�Ò:Ø�	
ç ëgñ�ë6Ô�ëgñ�î ÷�Û ç ç ë�û�Õ@ó�Ø¯��ãJÜ:è ä8á8çIâOÛjü8âOÛjç=Û�Þ0ì4ç ãÀæªÝ�Þ8Ý�ì4Ý�Þ8ëÇÜ=�;á8Þ8ÜXì4ëÇÝ�ÞUù¯�^â�� ì,� Ûjë«ì4è8Û�â

âOÝ�ù�ãJÞ8ýí»�Ý�â»ÜjÝ�åÇá8æªÞ�ëhÞ8ý8Û`	�ù6ëÇì=è8ëhÞ ã%â4ã�Þ8à�Û��
è îRÕ@÷�Õ�&.î Ñ,Õ�ô ç ëMñ�ë6Ô�ëgñ'îR÷�Û ç ç ë�û�Õ@ó�Ø¯�Ù�JÛjâOþ ä8á8çÉâ=Ûjü�â=ÛjçOÛjÞ0ì4ç ãmü8ëhÛ�ÜjÛ�ù6ëÇç=ÛKÿ]æªÝ�Þ8ÝJì=Ý�Þ8ëhÜ

�;á8Þ�Ü�ì4ëÇÝ�Þûù¯� â,� ì%� Ûjë«ì4è8Û�â�â=Ýcù Ý�â�Ü�Ý�åhá�æaÞ ëÇÞ8ý8Û`	ûù6ë«ì4è8ëÇÞUãÀâ4ãJÞ�à�Û��on¯Ý�âOÛjÝ���Û�â%ëhÞUã�Þfþ
çFì4Ûjü¯ãJåÇåEä8á8çOÛjç�â=Ûjü�â=ÛjçOÛjÞ0ì��;á�Þ8Ü�ì=ëhÝ�Þ8ç\ù¯� â,� ì%��ç=ãJæaÛqëÇÞ8ý8Û7	M�

�



¼Sä8ç=Û�â(��Ûqì4è8ã�ì6äeÝ�ì4è�ì4è8ÛqæªÝ.ý�Ûjåhç�ãJâ=ÛqëÇÞ8ÜjåÇá8ý8Ûjý�ëÇÞ�ì4è8Û¯yoÚrx�æaÝ�ý8Ûjå �ÙF¶åÇç=Ý%Ý�ä�ç=Ûjâ���Ûqì4èxã�ì
ì4è�Û.u�wbÿ]ÚexÈæªÝ�ý8Ûjå
ëÇç"ëhÞ8Ü�åhá8ý�Ûjý ëhÞÀì=è8ÛIæaÝ�Þ�ÝJì4Ý�Þ�ëhÜ�Úen æaÝ�ý8Ûjå ù6è8ëhÜ:èmëhçqã�à0ãJëhÞ�ëhÞ8Ü�åhá8ý8Û�ý
ëhÞ�ì=è8Ûqü8ëhÛ�ÜjÛ�ù6ëÇç=ÛKÿ]æªÝ�Þ8ÝJì=Ý�Þ8ëhÜSÚ�n æaÝ�ý8Û�åA�

�ûÛ�äeÛ�åhëhÛ7��Û�ì=èxã�ìbì4è8Û�æªÝ�Þ8Ý�ì4Ý�Þ8ëÇÜkãJÞ8ý§ü8ëÇÛjÜjÛXù6ëhçOÛXÿ]æªÝ�Þ8Ý�ì4Ý�Þ8ëÇÜ�Úen æªÝ.ý8Û�åhçbãJâ=Û�ý8Û�ßxÞ�Ûjý
è8Û�â=ÛÉ�;Ý�â
ì4è�Û6ß8â=çOì�ì=ëhæªÛ\ä8á�ì~æaãJÞ0þ%ü8á8ä8åÇëhçOè8ÛjýªãJåÇà�Ý�â=ë«ì4è8æªç'�;ÝJâ
ì4è8ÛryoÚex æªÝ�ý8ÛjåÇç
Ü+ãJÞªâ=ÛjãJý8ëÇåÇþ
ä�Ûká�ç=Ûjý¯ëhÞ�ì4è�Ûjç=ÛqæªÝ.ý�Ûjåhç\ù6ë«ì4è8ÝJá�ì�ãJÞ0þ�æªÝ.ý8ë«ßxÜ+ã�ì4ëhÝJÞ8ç\Ý�â\ù6ë«ì4è���ÛjâFþQç=æaãJåhåeæaÝ�ý8ë«ßxÜ+ã�ì=ëhÝ�Þ�ç,�
F¶æªÝ�Þ8àbì4è8Û�æ íMF¶Ú�øs��' ãJåÇà�Ý�âOëÇì4è�æaç±�D;��f�%���A�0Ü�Ý�Þ*��ÛjâOç=ëÇÝ�Þaä�Û�ì]ù$ÛjÛ�ÞaÞfá8æ�äeÛ�âVâ=Ûjü�â=ÛjçOÛjÞ0ì:ã�ì4ëhÝJÞ8ç
ãJåÇà�Ý�â=ë«ì4è8æªç��5�E� �\ü8â=ÛXßh	fÿ]çOá8æaç ãJåhà�ÝJâ=ëÇì=è8æ �����7�A�\çOÝ�âOì=ëhÞ8àûãJåhàJÝ�â=ë«ì4è8æªç�����}��������bÛ�ì=Ü�� ÜjãJÞ ä�Û
ãJýxã�ü�ì4Û�ý�ëhÞ0ì4Ý6ì4è�Û�æªÝ�Þ8ÝJì=Ý�Þ8ëhÜ~ãJçoù$Ûjåhå.ãJçoì4è8Û$ü8ëhÛ�ÜjÛXù6ëhç=Û$æaÝJÞ8ÝJì4ÝJÞ8ëhÜ�Úen æªÝ.ý8Û�åhç ãJÞ8ýÄü8â=ÛXßh	fÿ
â=Û�æÉã�ëhÞ8ý8Û�â=ç»ã�åhà�Ý�âOëÇì=è8æ �����,� ��ëhÞ0ì=Ûjà�Û�â\ç=á8æªæªëhÞ8à%ã�åhà�Ý�âOëÇì=è8æaçe�5�h������� �8ëhÞ0ì4Û�à�Ûjâ�æ�á8åÇì=ëhü8åÇëhÜjã�ì4ëÇÝ�Þ
ãJåÇà�Ý�â=ë«ì4è8æ �V���A�Aç=ÝJâOì4ëÇÞ8à ã�åhà�Ý�âOëÇì=è8æ �5�E� ��ã�åhà�Ý�âOëÇì=è8æaç�äxãJç=Û�ýÀÝ�Þv�;á8Þ8Ü�ì=ëhÝ�Þ¯ý8ÛjÜ�Ý�æªüeÝ�çOëÇì=ëhÝ�Þo�5�E�A�
ubøFê@�r¼cmqÚ�F n ãJåÇà�Ý�â=ë«ì4è8æ �5���$Û�ì=Ü��ÀÜjãJÞUä�Û�ãJü8ü8åÇëhÛ�ýûëhÞ0ì=Ý¯ì4è�Û ü8ëhÛ�ÜjÛXù6ëhç=ÛKÿ]æªÝ�Þ8ÝJì=Ý�Þ8ëÇÜÉÚen
æªÝ.ý8Û�åbÝJÞ8åÇþ�� n¯Ý�âOÛjÝ���Û�â ë«ìÉëÇç��fá8ëÇì=Û�Ý�ä*��ëhÝJá8çÉì4è8ã�ìQãJåÇå6ì=è8Û ãJåÇà�Ý�â=ë«ì4è8æªçIç=á8ë«ì:ãJä�åhÛ��;Ý�âÉì4è�Û
urw�ÿvÚrx�æaÝ�ý8Û�å'ãJâ=ÛkãJü�ü8åhëÇÜ+ãJä8åÇÛbì=Ýaä�ÝJì4è�ì=è8ÛqæaÝ�ý8ÛjåÇç,�

£¥¤s£ (o²6«±´ µ ¨�) * ¨�­c¬,+�-.+ «Y¬
y'Û�ì0/21�3�4657 ý8ÛjÞ�ÝJì4ÛªãQâ=ÛjÜ�Ý�Þ�ßxàJá8â4ãJä�åhÛIæaÛ�ç=èmÝ��98 âOÝcù6çÄã�Þ8ý;:ÌÜjÝJåhá8æªÞ8çSù6ëÇì=è ÛjãJÜ:è í��
èxã%��ëhÞ8à=< âOÛjà�ëÇçOì4Û�â=ç��
ã_Õ��Ùñ�îðÔ�îRëgñ!>@?H/xÒ�ØcÒ7+ j`k�Ø7?i�B
@+G��� ?�Õ���9�Ö4Õ�),+hÒ7� Õ j�!�-Ü?hØ±�]Õ¶Ø7�]Òs9gk�)jÓEk�Ø7�]Òs9IØ7?i�B
�+G���]ÒA/21�BC46DE)jÓF/21�G 46HI { EKJML NPO�JMQ R�O ~ Ô
/xÒXÖ:ÒTSU��1WV�XY�[Z\VY����×8�ð/xÒý":Õ���9g
��R?i�@&¯9xÕ�Ô�ÒXÖÄÕ j �i/xÒ�<K]�Øý����×
�i/xÒ_),
0Ø�)#����×JÔÇ?2×��ð/ 0>��Õ��e+hÒ:Ø:Ø.�ð/h��� åhÝJà
1�Z�2|�JÖ4Ò_��Ø:Ø7
@�ÉÒ=×��vÕ�)XÒQÒ_^,
@?id���+hÒ7�6�e?i� )XÕ��i/��i/xÒ
�ÉÒ:Ø#/xÒ:Ø�	

�wÝQçOëhæªü8åhëG�_þ ì4è8Û%Û`	.üeÝ�çOëÇì=ëhÝ�Þ B G ãJÞ�ý D H ãJâ=Û%ã�ç=ç=á�æaÛ�ý ì=Ý�äeÛ%ëÇÞ0ì4ÛjàJÛjâ=ç��Äø>��ì=è8Û%æaÛ�æaÝJâOþ
â=Û��fá8ëhâOÛjæªÛjÞ0ì»Ý��'ì=è8Û"ç=ëÇæ�á8åPã�ì4ëhÞ�à�Úen ëhç$äeÝ�á�Þ8ý8ÛjýQã�ç\ý8Û�ß8Þ8Ûjý ëhÞÉì=è8Û"ãJä�Ý���Û"ý8ÛXßxÞ8ë«ì4ëhÝJÞaì4è�ÛjÞ
ì4è�Û%Ø7+hÕ�Ô~×�Õ�ÔÇ�IâOÛjæaãJëhÞ8ç6ã�ç\ì4è8ÛqúJÛXþ ëhç=çOá8Û��
ã_Õ��Ùñ�îðÔ�îRëgña`cb�ÒSØ,�JÓ��ð/h���~Ö4Ò#":Õ��%$'&�
.Ö(�*),+hÒ��ÉÒ:Ø#/C/F�c?hØSØ7?i�B
@+G���]Ò=×�)jÓF/���ÔÇ?i�i/ Ø7+hÕ�Ô~×�Õ�ÔÇ�d ? j��ð/xÒ Ö4Ò:Ø7
@+��±j+Õ�Ö����xÓ���+D&�Õ�Ö7?i�i/@�e82�§Õ��f/F��?hØÐ�@"#/@?�Ò7dJÒ=×o�i/�Ö4Õ�
�&�/Ë�i/xÒ Òg#.Ò#"7
��R?�Õ�� Õ j��
Ø7�]Òs9gk�)jÓEk�Ø7�]Òs9 Ø7?i�B
�+G���R?�Õ��1��+D&�Õ�Ö`?i�ð/@�h8i�ûÕ��f/���?i� Ô
/@?A"#/ ÒK�@"#/UØ7�]Òs9 Õ jC82�v?hØ�Ø7?i�B
�+G���]Ò=×
ÔÇ?i�i/�Ø7+hÕ�Ô~×�Õ�ÔÇ�|�����ÉÕcØ7� d 	

¼Sä×��ëÇÝ�á8ç=å«þÉì=è8Û"ç=Û�åa�Pÿ]çOëhæ�á�åPã�ì=ëhÝ�ÞªÝ���/21 BC46DE ä0þ�/21 G 46HI { EjL N,QR ~ �.Sk��1 ã�Þ8ý�XY�[Zo�8ëÇç
ç4ã�ëhýQì4ÝªäeÛkÝ�ü�ì=ëhæaãJå�ëG�wì=è8ÛÄçOåhÝcù6ý8Ýcù6ÞÀëÇç
l�m B G D H9n �YF ç=æaãJåhåÇÛjâ»çOåhÝcù6ý8Ýcù6Þ¯ù$Ý�á8åÇý¯åÇÛ+ãJýQì4Ýaã
ç=Û�â=ëhãJå'ãJåÇà�Ý�â=ë«ì4è8æ ÜjÝJÞfì=â4ãJý�ëhÜ�ì=ëhÞ8à%åÇÝcù�Û�â�ä�Ý�á8Þ�ýH�

o p_� ��qsrtpQ÷,� õ|���ÄñV÷�óað uä��vIóªò�÷�ñAw|�

y'Û�ì�ì4è�Û¶í��Vç$ÝE��ì4è�ÛbçOëhæ�á8åhã�ì4Û�ýIæaÛ�ç=è�/21 BC46DE ãJÞ8ýaì=è8Û6ç=ëÇæ�á8åPã�ì4ëhÞ�à"æaÛ�ç=è�/21 G 46HI { E�L N,Q R ~ ä�Û
ý8Û�Þ8ÝJì4Û�ýaä0þ�ì=è8Û6æÉã�ì4â=ëÇÜjÛ�çA/8�Dÿ8lx1zyÐ�|{#ÿ�l}Z�yÐ�,��ãJÞ�ý d �5ÿBl}S~yÐ�|{#ÿBl}X~yÐ���Aâ=ÛjçOüeÛ�Ü�ì=ëa��Û�åÇþ��
y'Û�ì0/8{ðÀt{KÅf~`��ÿ�� À��U1 ãJÞ8ýoÿ��ÆÅ;�kZo�oý8Û�Þ8ÝJì4ÛIì4è�Ûaí���ã�ìkì=è8ÛIëhÞ0ì4Û�â=çOÛjÜ�ì=ëhÝ�Þ Ý���â=Ýcù

�



Simulating RM of size P x Q
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