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Ñ%ÒXÓ�Ô�Õ�Ö=×�ØjÙ~Ú�Û�ÜjÝ�Þ.ßxà�á8â=ãJä8åhÛ"æªÛjçOèEé�ê.ëÇæ�á8åPã�ì4ëhÝJÞEé�íwãJâ4ã�åhåhÛ�åEãJåÇà�Ý�âOëÇì4è�æaç�é�íwãJâ4ãJåÇåhÛ�å
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����$á8ç�çFþ.çFì4Û�æaç�è8ã��JÛ
ä�ÛjÛjÞ ëÇÞfì=â=Ý�ý8á8Ü�Ûjý â=Û�ÜjÛjÞ0ì=åÇþÀì=ÝQã Þ�á�æ�äeÛ�â"Ý��~üxãJâ=ãJåhåÇÛjå æÉãJÜ:è�ëhÞ8Û�çSì4ÝQãJý8ý�â=ÛjçOç"ì4è8ëÇçSü8â=ÝJä8åhÛ�æ��
�
	�ãJæaü�åhÛjç%ëÇÞ8ÜjåÇá8ý8Û ì=è8Û���fØ�����]Õ������vÕ���������� �~ì=è8Û�!�Ò#":Õ��%$'&��Ö(�*),+hÒ.-mÒ:Ø#/10 !�-�23�54�� �$ì4è�Û
":Õ��6�]Ò7�6���0×0×JÖ4Ò:Ø:Ø,�*),+hÒ8�JÖXÖ(�JÓ:9�Ö4Õ�":Ò:Ø:ØcÕ�Ö:����;�� �oãJÞ8ý ì4è�Û=<�Õ�+{Ó��ÉÕ�Ö>96/@?A"8�]Õ�Ö70ØB�DCE� �BF ä8á8çqçFþ.çvÿ
ì4Û�æ ëÇç
Ü+ã�åhåhÛ�ý Ö4Ò#":Õ��%$'&�.Ö(�*),+hÒoëG�AëÇì³Ü+ãJÞ%ä�Û\ý�þ�ÞxãJæªëhÜjãJåhå«þqÜ:èxãJÞ8àJÛjýªãJÜjÜ�Ý�â=ý�ëhÞ8à¶ì=Ý"Ûjë«ì4è8Û�â³à�åÇÝ�äxãJå
Ý�â»åÇÝ.ÜjãJåEëhÞ��;Ý�â=æaã�ì4ëÇÝ�ÞH�
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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`�Rf��+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
ç=ëÇæ�á8åhã�ì4Û\ì=è8ÛbæªÝ�Þ8Ý�ì4Ý�Þ8ëÇÜ6Ú�nÌæaÝ�ý8Û�åxÝ�ü�ì4ëÇæÉã�åhåÇþ����ûÛbãJåhçOÝqç=è8Ýcù ì4è8ã�ìYFbåhà�ÝJâ=ëÇì=è8æ ê�ø�n�í�y��
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�»è8ëhç�üxãJü�Ûjâ\ëÇç$Ý�âOà0ãJÞ8ëa�jÛ�ý�ãJçY�;Ý�åÇåhÝcù6ç,�wø]Þ ì4è8Û¶Þ8Û7	�ì6ç=Û�Ü�ì=ëhÝ�ÞÉù$Û"ü8âOÛjç=Û�Þ0ì»ì4è8ÛSä8ãJç=ëÇÜ¶ëhçOç=á8Û�ç
Ý�� Úen ãJÞ8ý�ü�â=ÛjçOÛjÞ0ì»ì4è�ÛSæaÝJÞ8ÝJì4ÝJÞ8ëhÜbãJÞ8ý ü�ëhÛjÜ�Û�ù6ëÇç=ÛXÿGæaÝJÞ8ÝJì4ÝJÞ8ëhÜbÚ�n æªÝ�ý8ÛjåÇç,�
�»è�Û"ç=ÛjÜXì4ëÇÝ�Þ
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¡xÝ�â ì4è�Û ç=ãJúJÛmÝ���Ü�Ý�æªü8åhÛXì4ÛjÞ�Ûjç=ç��Sù�Ûmä8âOëhÛ�¢�þ ý8Û�ß8Þ8Û ì=è8Û â=ÛjÜ�Ý�Þ�ßxàJá8â4ãJä�åhÛ æaÛ�ç=è!ãJÞ8ý à�ëa�JÛ
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E

¡wëhà�á8âOÛB��lÇF â=Û�ÜjÝ�Þ�ß8à�á8â4ã�ä8åhÛ"æªÛjçOè¯Ý��wç=ëa�jÛc�8È��f�

[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
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Û�ß â_ãäÑ%Ò�Ó
Ñ7Ô�Õ×Ö±ØÄê.Ý�æªÛªÝ�â�ã�åhå
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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
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Simulating RM of size P x Q
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ýxã�ì4ã§åhÝcùÊëÇÞ ì4è8ÛQÛ`	�ü�ÛjÞ�ç=Û Ý��bì=è8ÛQëhÞ0ì4âOÝ.ý�á8Ü�ì=ëhÝ�ÞUÝ��bã§æaãJü8ü8ëÇÞ8à§Ý���ì4è8Û�ü�Ý�âOì=çIý8á8Û�ì4Ý§ì4è�Û
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Ã Ý�ì4è8Û�âOù6ëhçOÛ
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Á ÝJì=è8ÛjâFù6ëhç=Û
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¿ ÝJì=è8ÛjâFù6ëhçOÛ

1�8�S0SF�¬/�¼ý{ ¿ {²¡g{¥¤@~P� � ¿ ëG��¤ªëhç»Û��JÛjÞ
½ ÝJì=è8ÛjâFù6ëhçOÛ

xbÝcù ÛjãJÜ:èÄí�� Ý���ì4è8ÛVçOëhæ�á8åhã�ì4ëÇÞ8à�æªÛjçOèqç=ëhæ�á8åPã�ì=Ûjç B G D H í��VçoÝ��fì4è8Û�çOëhæ�á8åhã�ì4Û�ýSæªÛjç=è��'� Û
ãJçOç=á8æªÛ"ì4èxã�ì6ì=è8Û0¾fÿGì=è¯âOÛjà�ëÇçOì4Û�â»Ý��³ì=è8Ûqç=ëÇæ�á8åPã�ì4Ûjý�ü�â=Ý�ÜjÛjçOç=ëÇÞ8àaÛ�åhÛ�æaÛ�Þfìi/8{iÀt{ùÅf~�ëÇç»æÉã�ü8üeÛ�ý
ëhÞ0ì=Ý�ì4è8Û m�m À D H �ºÅ n {£/!�f¿�~��a¾ n ÿGì=è�â=Û�à�ëhçFì4Ûjâ»ÝE� ì=è8ÛqÜjÝ�âOâ=Û�ç=ü�Ý�Þ8ý8ëÇÞ8à%ç=ëÇæ�á8åPã�ì4ëhÞ�à�ü8âOÝ.Ü�Ûjç=çvÿëhÞ�àÉÛjåÇÛjæªÛjÞ0ì d {iÀ æªÝ.ý=S�{ùÅÄæaÝ�ýCXý~»ù6è8ÛjâOÛBÿ"� À~�®1·�Hÿ"� Å���Z3�Hÿ"�W¾´��/:�Eã�Þ8ý�¿
ëhçqã�çOæÉãJåÇå³ëÇÞfì=Ûjà�Û�â,��ø>�bÖ4ÒA&�?hØ7�vÒXÖbëhç"Ü�Ý�Þ8ç=ëÇý8ÛjâOÛjý ãJçSì4è�ÛIì=è8ëhâOýmã�	.ëhçSì4è�ÛjÞ§ì4è8ÛªãJä�Ý���ÛIâ=Û�à�ëhçFì4Û�â
æaãJü8ü8ëÇÞ8àQçOì:ã�Ü:ú�çÄì4è8Ûªç=á8ä�æaÛ�ç=è8Û�ç�/i��� �%Ý���Û�âÄì4è�ÛaçOëhæ�á8åhã�ì4ëÇÞ8àQÚen ëhÞmÜjÝJåhá8æªÞ.ÿ]æaãÀ�OÝ�â"ÝJâ=ý8Û�â
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y'Û�ì´: ý8Û�Þ8ÝJì=Û ì4è�Ûûç=ÛXìÀÝ���ãJåhåSì=è8Ûûä�Ý�á8Þ�ýxãJâOþ í��VçÀÝ��Äì4è8Û ç=ëÇæ�á8åPã�ì4ëhÞ�à Ú�no�6ë �^ÛE�a�2: �Ê d {ðÀt{ùÅh~TË�À�� ÿÍÌ�À���S·y���Ì�Å=� ÿ�Ì Å���X\y��|Î×�ÙyoÛXì~ãSüeÝJâOì%�sÏ³Ý��eã"ä�Ý�á8Þ8ýxã�âOþ%í��É��ºªä�Û
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