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ÍF×µË;Ë(ÕFÖ�È�Ì®ßCÕFË(ÐAÓ�É|ÐAÔº×µÓCÑ¸ÐAÔºÔyÕ�Ö�È�Ïw×µß�Ó�É=Ð%Í;ØXË;È®ÑµÜÒÈ®Ó�Õ�Ë
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Õ�Ö�Èy�!á·Ï�Ô¢ÐAÉCÈÚÖ�Ø�ÛwÈ®Í;Ü*ÐAÛ6� ´¤ n % ü ³ ý
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þ�äÚå1Ö�È/Ö�×µÜÒ×µÜÒ×µÍFÛCÖ�ÎºË;Ü�t
µ Ó�Õ�ß�Î�Õ�Î�éµÈ®Ô�Øµà ×µÓ�È(Ì
Ð%ÓÞÍFÈ
Ñ�ÐAÍ;É.v"üý�eýãÐAË�ÐÝÌ
×!éAÈ®Í;ÎºÓ�ÑÝ×AÙ���´¤ âãÎ¨ÕFÖeî=Ï�Í;ÈU��� â�ÈëËFÖ�ÐAÔºÔ-Ë;Ö�×7â Õ�Ö=Ð%Õ-v"üý�eý
ÎºË
à�ÎºÓsÙzÐAÌÂÕ
àCÕFÖ�È"ÇjÐ%ÔºËFÖgÜÝÐAÛZ% üý�eýÂä
W�ÐAÌ�ÖgÏ�Ô¢ÐAÉCÈ 1 ×AÙC� Ì®×µÍ;ÍFÈ
ËFÛw×µÓ�É�Ë1Õ�×ÒÐ�Ì
×µËFÈÂÕ ! � ü � ¯
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ý)×AÙ ! Î¨Ó

¹
�Câ�È/ÔºÈÂÕ 1 swÐAÓ�É 1 s s@üzÌ
×µÔº×µßCÍFÈ®É

Ï�ÔºÐAÌ> UÐAÓ�É�âãÖ�Î�Õ�ÈÝÍFÈ®Ë;ÛuÈ
Ì
ÕFÎ¨éµÈ
Ô¨ØCýÊÏwÈÝÕFÖ�È�Ï�ÔºÐAÉ�È®ËÊ×AÙ�· Ì
×µÍFÍ;È®ËFÛw×µÓ�ÉCÎºÓ�ÑÞÕF×ÞÕ�ÖCÈ*Ì®×AËFÈ
ÕFËplwt@ü � ýÊÐAÓCÉlwt@ü � ý � ¤*×AÙ�l ÎºÓ�n üzÓ�×%Õ�ÎºÌ
ÈgÕFÖ=Ð%Õ � ¤+¯�n ä n�´¤ ý�ä �[ÎºÓ�Ì
È � ¤
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gË;È®Ó�ÉCË
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ÐAÓ�É 1 s s�ÕF×�+us s�Ï�ØaÈ®É�ÑAÈ®Ë�Ô¢ÐAÏwÈ®Ô¨ÔºÈ
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É_ïµäXå1Ö�Î¨Ë�ÑµÎ�éµÈ®Ëëß�Ë�Õ�Ö�È*È®É�ÑµÈ�á�ÔºÐAÏuÈ
ÔºÔ¨È®É�ÑAÍ�ÐAÛ�Ö�ß�Ó�É�È
ÍFÔ¨Ø�Î¨Ó�ÑoÕ�Ö�È
Ö�Ø�ÛuÈ
ÍFÜÝÐAÛ�· àõÐAÓ�ÉUÐAË³Ì
ÐAÓèÏwÈ�ËFÈ
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×µÍFÍ;È®ËFÛw×µÓ�ÉÝÕ�×ÊÕFÖ�Èc�!á·È®É�ÑAÈ®Ë�Ð%Ó�É*Ö�Ø�ÛuÈ
Í;ÙzÐAÌ
È®Ë1×AÙ¥�èä�}�ÎºÑµßCÍFÈ/ï ��ü�Ï ý>Ë;Ö�×7âãË
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÷ Ó�È�Ì®ÐAÓXÍFÈÂéµÈ®Í;ËFÈ�ÕFÖ�ÎºË�Û�ÍF×�Ì®È
ËFË��³ÐAÓ�ØÞÜÝÐAÛÈ· Ì
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Ð%Ó
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¹
ä µ Ù�· Î¨Ë>ÏCÎºÛ=ÐAÍ#Õ�Î�Õ�È

Õ�ÖCÈ®Ó×l �Ùn ´¤ ÐAÓCÉ�� n % � � üý· ý.�-Î¨ÓXÛ=ÐAÍ;ÕFÎºÌ
ß�Ô¢ÐAÍ
àuÎ�Ù�· Î¨Ë�ÍFÈÂñ=ÈÂì[Î¨Ï�ÔºÈ�ÕFÖ�È®ÓèËF×¸Î¨Ë�� üzËFÎ¨Ó�Ì®È�Î�ÙRl
ÎºË»Ó�×µÍ;Ü*Ð%ÔyÎ¨Ó.n�Õ�ÖCÈ®Ó ! Î¨Ë³Ó�×AÍFÜÝÐAÔ�ÎºÓ

¹
ý�àuâãÎ¨ÕFÖÞí�ßCÕ<� ÎºË;×µÜÝ×AÍFÛ�Ö�Î¨Ì"Õ�×�ÐÝËFß�Ï�ÑAÍF×µß�ÛX×%ÙÚÎºÓ�ÉCÈÂìÈ�ÝÎºÓ

í³ß[Õu· ä µ Ùy· Î¨Ë/Ó�×AÕ/Ï�Î¨Û=ÐAÍ;ÕFÎ¨ÕFÈ�Õ�Ö�È
ÓÚl ôÛn ´¤ ày×%Ù�ÎºÓCÉ�ÈÂì*�sÎºÓ×lOàyÌ®×AÍFÍFÈ
ËFÛw×µÓ�É�Ë/Õ�×sÕFÖ�ÈÝÏCÎºÛ=ÐAÍ#Õ�Î�Õ�È
É�×µßCÏ�ÔºÈ"Ì
×!éAÈ®Í�· ´¤ n · ����´¤ ×AÙ)· É�È®Ë;Ì®Í;ÎºÏwÈ®ÉgÎºÓZ�[È
Ì
Õ�Î¨×µÓgðCä�ïµà�ÐAÓCÉeÓ�×7â � n % � � ü±· ´¤ ýe� ÐAÑ�ÐAÎ¨Óõà
Î¨Ù)· ÎºË1ÍFÈÂñ=ÈÂì[Î¨Ï�ÔºÈ�ÕFÖ�È®ÓgËF×ÒÎºË	�èà=Ï�ß[Õ�ÓC×!â üzË;È®È6}�ÎºÑµßCÍFÈ�ï7ðµý�â)È(Ö=Ð
éµÈ

í�ßCÕ<� ln
¹
s ! l n n ´¤ s�üØl ôÜn ´¤ ý ln n¦sÝl ln í³ß[Õu· f

}=×µÍÚÈÂìCÐAÜÒÛ�ÔºÈ%à�Î¨Ùwâ)ÈãÕ�Ðw AÈ�· ÕF×ÊÏwÈ1Õ�Ö�È1ÕFÈ
Õ�ÍFÐAÖ�È
É�ÍF×µÓvbòü�âãÖ�Î¨Ì�ÖÝÎ¨Ë>Í;È
ñ=È�ì[ÎºÏ�Ô¨È1Ï�ßCÕ>Ó�×AÕ>Ï�Î¨Û=ÐAÍ;ÕFÎ¨ÕFÈ7ý
Õ�ÖCÈ®Ókv � � ü±· ý)ÎºË�ÕFÖ�È/ÍFÈÂñ=ÈÂì[ÎºÏCÔºÈ/Ö�Ø[ÛwÈ®Í;Ü*Ð%Û�b6swÌ
×µÓ�Ë;ÕFÍFß�ÌÂÕ�È
ÉÞÎºÓ��[È
Ì
ÕFÎº×µÓ��[à�âãÎ�Õ�Ö¸í³ßCÕkbts ln í�ßCÕub�ä

}�ÎºÓ�ÐAÔºÔ�Øµà
â�È�Ó�×AÕFÈ>ÕFÖ=Ð%Õ@Ü*ÐAÓ�Ø(×AÕFÖ�È®Í�Õ�ÍFÐAÓ�Ë;Ù�×AÍFÜÝÐ%Õ�Î¨×µÓ�ËyÐAÓ�ÉÊÍFÈ®ÛCÍFÈ®Ë;È®Ó�Õ�Ð9Õ�Îº×AÓ�Ë�×AÙ=Ö�Ø�ÛwÈ®ÍFÜÝÐAÛ�Ë�üzË;ß�Ì�Ö
ÐAË@ÐAÔºÔ�×AÛuÈ
Í�Ð%ÕFÎº×µÓ�Ë�×µÓÊÖ�Ø[ÛwÈ®Í;Ü*Ð%Û�Ë�ý-Ì
ÐAÓÊÏuÈ>ÈÂì[Û�ÔºÐAÎºÓCÈ®ÉëÎ¨ÓëÐ»ËFÎ¨ÜÝÎ¨Ô¢ÐAÍwâ�Ð
Ø(ÎºÓ/Õ�È
ÍFÜÒË@×AÙCÖ�×µÜÒ×µÜÒ×µÍFÛ�ÖCÎºËFÜÒË
ÏwÈ
Õ�â�È®È®ÓÞÈÂì�Õ�È
Ó�É�È®ÉeÕ�ÍFÎºÐAÓ�ÑµÔ¨È�ÑµÍ;×µß�Û�Ë
äy}=×µÍ1È�ì�Ð%ÜÝÛ�Ô¨È�Ó�ÎºÓCÌ®ÈÝø��w¦%û�ÍFÈ
Û�ÍFÈ
ËFÈ®Ó�ÕFË�Ð�Ö�Ø�ÛwÈ®Í;Ü*ÐAÛP� Ð%Ë�Ðv�!á
ÙzÐAÌ
È�Ï�ÎºÛ�ÐAÍ;ÕFÎ¨Õ�ÈÒÜÝÐAÛ�Þ*ü¸�eý(Ù�×µÍ;ÜÝÈ
É�Ï�ØjÌ
×µÓ�Õ�Í�Ð%Ì
Õ�Î¨Ó�ÑoÈ®ÐAÌ�ÖaÖ�Ø[ÛwÈ®Í#éµÈ
Í;Õ�È�ì ×AÙ"� Õ�×XÐeÛu×µÎ¨Ó�Õ
ä ü�å1Ö�ßCËÞ�ü¸��ß ¤ 
�à ý n % üý�eýáß ¤ 
�à âãÖ�È®Í;È�ÕFÖ�È�ËFßCÛuÈ
ÍFËFÌ
ÍFÎ¨ÛCÕ*üÇ¦8�µý»É�È®Ó�×%Õ�È®Ë�ÕFÖ�È�Ì®ÔºÐAËFË;ÎºÌ
Ð%Ô�É�ß=Ð%ÔºÎ¨Õ�Øg×µÛwÈ®ÍFÐ%Õ�Î¨×µÓoÙ�×µÍ
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ÜÝÐAÛ�Ë�ÐAÓ�ÉÒÖ�Ø�ÛuÈ
ÍFÜÝÐAÛ�Ë®à�Õ�ÍFÐAÓ�Ë;Ûu×µË;ÎºÓ�Ñ"ÕFÖ�È�ÔºÐAÏwÈ®ÔºË�¦(Ð%Ó�É���ä ýETAß�Ë#Õ�ÐAËh% ÎºËÚÎ¨Ó�É�ß�Ì
È®ÉÒÏ�Ø�t�� ¹ l nxn�´¤�énÚà�Ó³ÎºÓ�Ì
È!� Ë�Ì®×µÍ;ÍFÈ®Ë;Ûu×AÓ�É�È®ÓCÌ®ÈkÞ Î¨Ë�ÎºÓ�ÉCß�Ì®È
É Ï�Ø ÐAÓ Î¨ËF×µÜÒ×µÍFÛCÖ�ÎºË;Ü ÏwÈ
Õ�â�È®È
Ó
¹
Ð%Ó�É ÕFÖ�È¸ËFß�ÏCÑµÍF×µßCÛn�´
 n º � ¤¢d � ��À:ês×AÙ�Î¨Ó�É�È�ì��*Î¨Ó.nÚä(å1ÖCÈ®ÍFÈ�Î¨Ë®à¦Î¨ÓÞÙzÐAÌÂÕ
à-Ð*ÕFÖ�ÎºÍ;ÉoËFß�ÏCÑµÍF×µßCÛU×%Ù�Î¨Ó�É�È�ì��*Î¨Ó.n âãÖCÎºÌ�ÖèÎºË

ÎºË;×µÜÒ×µÍFÛ�ÖCÎºÌ)ÕF×
¹
à�Ó=ÐAÜÒÈ®Ô¨ØÊÕ�Ö�È»Ó�×µÍ;Ü*Ð%Ô�Ì®Ô¨×µËFß�Í;È�n � ×AÙ � �ÚÐ%Ó�É � ¤ � 

ä�Ð�Ø�Ì�Ö�×�×µËFÎ¨Ó�ÑëÐ%ÓÝÎ¨ËF×µÜÒ×µÍFÛCÖ�ÎºË;Ü

Ù�ÍF×AÜ
¹
Õ�×Ün � â�ÈÒ×µÏCÕ�Ð%ÎºÓUÐ¸ÕFÖ�ÎºÍ;É|Í;È®Û�Í;È®Ë;È®Ó�Õ�Ð%ÕFÎº×µÓU×AÙ)Ö�Ø�ÛwÈ®Í;Ü*ÐAÛCËÊÏ�ØèÜÝÐAÛ�Ë��@ÎºÓXÕ�ÖCÎºË/Ì
ÐAË;ÈAàyÍ�Ð%ÕFÖ�È®Í

Õ�Ö�ÐAÓVÕFÖ�ÈgéAÈ®Í#Õ�ÎºÌ
È®Ë�×AÍ�ÕFÖ�ÈeÙzÐ%Ì®È®ËÒ×AÙ�ÕFÖ�ÈgÜ*ÐAÛ¦à)Î¨ÕÒÎ¨ËÒÕFÖ�È�OyÈ
ÕFÍFÎºÈeÛu×AÔ¨Ø�Ñµ×µÓ�Ëeü�Ì®Ôº×AËFÈ®ÉKÑ®Î¨Ñ%á Ñ®ÐAÑ|Û�Ð%Õ�Ö�Ë
Õ�ßCÍFÓ�Î¨Ó�ÑsÐAÔ�Õ�È®Í;Ó=Ð%ÕFÈ®Ô¨Ø¸Ô¨È
Ù5Õ�ÐAÓ�ÉoÍ;ÎºÑµÖ�Õ�ý1âãÖ�ÎºÌ�ÖXÌ®ÐAÓoÏwÈ
�!á·Ì®×µÔ¨×µß�ÍFÈ
ÉÞË;×�Õ�Ö=Ð%Õ³È
éAÈ®Í;ØÞÈ®É�ÑAÈ�ÜÝÈ
È
ÕFË�×µÓ�È�×%Ù
È
Ð%Ì�Ö�Ì®×µÔ¨×µß�Í
ä�}=×µÍ�Ë;ÎºÜÒÎºÔºÐAÍ�ÈÂìCÐAÜÒÛ�Ô¨È®Ë®à�âãÖ�È
ÍFÈ�� Î¨Ë�×AÍFÎºÈ
Ó�Õ�ÐAÏ�Ô¨È³Ð%Ó�ÉÝâãÎ�Õ�Ö�×µß[Õ)Ïw×µß�Ó�É�ÐAÍ;ØAàCËFÈ
È�()Ö=Ð%ÛCÕ�È
Í
ð�×AÙ�ø&�%ûGä
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