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a: t1 = L

b: t2 = M

c: t3 = X

d: t4 = Y

e: t5 = t1 + t2

f: t6 = t4 + I

g: t7 = t2 + t3:[t6]

h: t8 = t5 * t7

i: Z = t8

j: Write Z

k: t9 = X

l: t10 = t9 + Y:[t9]

m: Write t10
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schedule of instructions schedule graph G schedule graph G’

scheduling edges

precedence edges
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4.Ó�ã&àYÒ�Ïkü
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{(Mj,i,j*n+i,j)}
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{(C ,i,i | 1 <= i <= n)}i
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4.ÓÃã=àYÒ�Ï
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 � � â�ÎYÓ�ÔS��ã&à�Ò¨Ï Ô¨ÎYÑJÜ�ÔgÌ Ô¨ØDÏNÍ�Ó��DÍ
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Ô�Ù¨Ï#ØDÔ�ÓÃ×eÙ¨Ò�ÑwÚwà�Í#Ï!Ú]ØYÒ�Ï#ÕaÓÃÑ=à�Ô¨ÝÃÛ=á

� � � �¹��'È���?�9�#� �©�(' Ê ��
�'6���]�#"�$%�9��� ),+-�.+/�0+1�������*���&��'6�¹"��8� � +-�?�9��'È"

â�ÎYÏ¾Ó·ÚwÏ!Ì&Ý9Ì&ØYØYÒ�Ñ=Ì=Í�Î�Ù¨Ñ
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4.ÓÃã=àYÒ�Ï ù � � ��� � � 
 � � ���'�����������O���*�*�;�C�C�*�)���'� � â�Î�Ó�ÔV��ã&àYÒ�ÏgÚwÏ!ØYÓ�Í�Ù�Ô Ù¨ÎYÏ�Ì&ÝÃã=Ñ&Ò�Ó§Ù�ÎYÐ Ù�Ñ ÖYàYÓ�Ý·Ú Ì�î�ò�öY÷ �©ñ �Ã÷ �©ð�õ��Yö
ßéÒ�Ñ&Ð ÌgÚYÌ©ãDá8â�ÎYÏ(Ì©Ý�ã&Ñ=Ò¨ÓÃÙ¨Î�Ð ÐÅÌ©Ó�×eÙ�Ì&ÓÃ×�Ô¹ÌÅÒ¨ÏNÌ&ÚwÛ5ÝÃÓ·Ô�Ù¶Ñ©ß6×YÑwÚwÏNÔ¹Ì&×�Ú�Ó§Ù�Ï#Ò�ÌJÙ�ÓÃÕ=Ï#Ý�Û]Ô�Í�ÎYÏ!ÚYàYÝÃÏNÔ�Ù¨Î�Ï(×YÑwÚwÏNÔ#ä�ÌJÙ¨Ù¨Ï#Ð¾ØwÙ�ÓÃ×�ã
Ù¨Ñ¾Ð¾Ó�×YÓÃÐ¾Ó�è#Ï1Ù�ÎYÏ Í#Ì=Í�ÎYÏ-ÐkÓ·Ô�Ô�ÏNÔ#á @ Í!Ì&Í�ÎYÏ-Ï#×eÙ¨Ò�ÛÅÙ�Ì©ÖYÝ�Ï1ÎYÏ#Ý�Ø�Ô8ÚwÏ#Ù¨Ï!Ò¨Ð¾Ó�×YÏ Í�Ñ=× ��Ó·ÍoÙ�Ô!á

â�ÎYÏÈÌ&ÝÃã=Ñ&Ò�Ó§Ù�ÎYÐ�ä �'�����*�����O�)�C�*�;�C�*�C�)���C� ä�Ô�ÎYÑJÜ8×jÓ�× 4IÓ�ã&à�Ò¨Ï ù ä!Ó·Ô Ì�Õ&Ï!Ò�Ô¨Ó�Ñ&×-Ñ©ß �¬ë·îoï�î�ò�öY÷ �©ñ �¬ëíì�� ø 
��Aá �C�����*���)�O���C�*���C�C�C�'���'�
ÐÅÌ©Ó�×eÙ�Ì©Ó�×�Ô�ÌgÒ¨ÏNÌ&ÚwÛ5ÝÃÓ·Ô�ÙNä;�_ä�Ü8ÎYÏ!Ò¨Ï Ì¾×YÑwÚwÏ(Ó�Ô¹ÓÃ×�Ô¨Ï#Ò¨Ù¨ÏNÚ�ÓÃ×eÙ�ÑR�*Ó§ß6ÓÃÙ¶Ó·Ô8Ò�Ï!Ì&ÚYÛgÙ¨Ñ�Ï��wÏ!Í#àwÙ¨Ï=äYÙ¨ÎDÌJÙ¹Ó·Ô#äUÌ©Ý�Ý?Ñ&ß9ÓÃÙ�Ô¹ØYÒ�Ï!ÚwÏ��
Í�ÏNÔ¨Ô¨Ñ&Ò�ÔÈÌ&Ò¨Ï¹Ô�Í�ÎYÏNÚwàYÝ�Ï!Úfá �'�����*�����O�)�C�*�;�C�*�C�����C� Ì©Ý·Ô�Ñ(à�Ô�ÏNÔ�Ì	Í#Ì&Í�Î�Ï�Ï#×eÙ¨Ò�Û	Ù�Ì©Ö�ÝÃÏ � ä&ßéÑ&Ò�ÚwÏ!Ô¨Ó�ã&×�Ì©Ù¨Ó�×Yã1Ù¨Î�Ï¶Í�à�Ò¨Ò�Ï#×eÙ�Ý�ÓÃ×�Ï
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 ×½Ù¨Î�Ï K � � Ý�ÑaÑ&ØÞÑ&ß �C�����*���)�O���C�*���C�C�C�'���'� ä6Ï!Úwã=Ï!ÔgÓ�×ÞÙ�ÎYÏ î#ò�öY÷ �Jñ �Ã÷ �&ð¨õm�YödÌ©Ò�Ï_Í�Ñ=×�Ô�Ù�Ò¨àDÍoÙ¨ÏNÚfä8Ü8ÓÃÙ¨Î\Ì&× Ï!Úwã=Ï
Ó�×�Ô�Ï!Ò�Ù�Ï!Ú�Ó�×=Ù�Ñ
Ù¨Î�Ïgã&Ò�Ì©ØYÎæßéÑ&Ò(Ï!Ì&Í�ÎôÓÃÙ¨Ï!Ò�Ì©Ù¨Ó�Ñ&×ôÏ��YÍ�Ï!ØwÙ Ù�ÎYÏE��Ò�Ô�ÙNá5â�ÎYÏ 
 K � ������
 K Ô�Ù�Ò¨à�Í�Ù¨àYÒ�ÏÅÑ©ß �'�����*�����O�)�C�*�;�C�*�C�)���*�
Í�ÎYÑaÑ=Ô¨Ï!Ô�Ìk×YÑwÚwÏjÙ�ÑkÖUÏ Ô�Í�ÎYÏ!Úwà�ÝÃÏNÚfäwßéÒ�Ñ&Ð Ù�ÎYÏ1Ò¨ÏNÌ&ÚwÛ�ÝÃÓ·Ô�ÙNäYÖ�Ì=Ô�ÏNÚ�Ñ=×�Ù�ÎYÏjßéÑ&Ý�ÝÃÑJÜ8Ó�×Yã¾Í�Ò�Ó§Ù�Ï#Ò�Ó�ÌL�
ü=á¶Ë£ÎYÑaÑ=Ô¨Ï-Ìk×YÑwÚwÏjßéÒ�Ñ&Ð ê Ü8ÎYÑeÔ�ÏjÑ=Ò�ÚwÏ!Ò¨ÏNÚgØ�Ì&ÓÃÒ8ÐÅÌ©Ù�Í�ÎYÏNÔ8Ì©×�Ï#×eÙ¨Ò�ÛgÓ�×
Ë¶äDÔ�Ó�×�Í�ÏjÙ�ÎYÓ·Ô�×YÑwÚwÏ1Ü8ÓÃÝ�Ý ÖUÏ Ì¾Í#Ì&Í�Î�Ï-Î�Ó§ÙNá

ü 




(0, 0) (0, 0) (0, 0) (0, 0) (0, 0) (0, 0) (0, 0)

C[1] C[2] C[3] C[4] C[5] C[6] C[7]

C: the Cache Entry Table R: the Ready List

R = {a, b, c, d, k}

4.ÓÃã=àYÒ�Ï � � � � 
 � ����� � 
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Í�Ñ&× ��Ó�Í�Ù � á
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�aÓ�×�Í�Ï¹Ù¨ÎYÏ 
 K � ������
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ã&àDÌ©Ò�Ì©×eÙ¨Ï!Ï!ÚÅÙ�Ñ¾ÖDÏ Ô�Í�ÎYÏ!ÚYàYÝÃÏNÚfá
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ÓÃ×�Ô¨Ï#Ò¨Ù¨ÏNÚ

Ó�×=Ù�Ñ�Ù¨ÎYÏgÍ!Ì&Í�ÎYÏ=äIÔ¨Ñ]Ù¨ÎYÏ!Ò¨ÏÅÓ·Ô1×YÑ
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 K ÖYÒ�Ì©×�Í�Î�Ñ©ß�Ù¨ÎYÏ 
 K � ������
 K Ô�Ù¨Ò�à�Í�Ù¨àYÒ�Ï

Ó·Ôj×YÑ©ÙjÙ�Ì&å&Ï!× ákç¹ÑJÜ£Ï!Õ&Ï!Ò!ä�×YÑwÚwÏNÔ�$ Ì©×�Ú�3Jä.Ì©×�Úæ×YÑwÚwÏ!Ô +Jä�(
Ì©×�Ú 0_Î�ÌcÕ&ÏkÐÅÌJÙ�Í�Î�ÓÃ×Yã�Ñ=Ò�ÚwÏ!Ò¨ÏNÚ Ø�Ì&ÓÃÒ�ÔjÌ&Ô�Ô�ÑwÍ#Ó�Ì©Ù¨Ï!Ú_Ü8Ó§Ù�Î
Ù¨Î�Ï#Ðc]YÜ�ÏjÌ=Ô¨Ô¨àYÐ¾Ï¶Ù¨Î�Ì©Ù�×�ÑaÚYÏ $�Ì©ØYØUÏ!Ì&Ò�Ô���Ò�Ô�Ù8Ó�× ê Ô¨Ñ(Ù�Î�ÌJÙ�×�ÑaÚYÏ!Ô*$gÌ©×DÚE3-Ì©Ò�Ï-Ù¨ÎYÏf��Ò�Ô�Ù8ÐÅÌJÙ�Í�Î�ßéÑ=àY×�Ú5ÖaÛÅÙ¨ÎYÏf��Ò�Ô�Ù
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 K ÖYÒ�Ì©×�Í�Î Ñ&ß8Ù¨ÎYÏ 
 K � ������
 K Ô�Ù�Ò¨àDÍoÙ¨à�Ò¨Ï=á_â�Îaà�Ô#ä6Ü�Ï5Ì=Ô¨Ô¨àYÐ¾ÏÅÙ�Î�ÌJÙ �C�����*���)�O���C�*���C�C�C�)���'� Ô¨Í�ÎYÏNÚwàYÝ�Ï!Ô(×YÑwÚwÏ2$Uä9Ù¨Î�Ï

Í�à�Ò¨Ò�Ï#×eÙ-Ô�Í�ÎYÏNÚwàYÝ�Ï(Ó·Ô�g � �	$ � äfÌ©×DÚ�Ù¨Î�Ì©Ù-Ï!×eÙ¨Ò�Û Ë ø ü��9Ñ©ß�Ù¨ÎYÏ¾Í#Ì=Í�ÎYÏ(Ï!×=Ù�Ò¨Û]Ù�Ì©ÖYÝ�Ï(Ó·Ô-àYØUÚ�ÌJÙ¨ÏNÚ
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��Ò�Ô�Ù8ÓÃÙ¨Ï!Ò�Ì©Ù¨Ó�Ñ&×]Ñ©ß.Ù¨ÎYÏ1Ý�ÑaÑ&Ø äw×YÑ¾ÏNÚwã&ÏjÓ·Ô�Ì&ÚYÚYÏ!Ú�Ù¨Ñ¾Ù¨Î�Ï Ô¨Í�ÎYÏNÚwàYÝ�Ïjã&Ò�Ì©ØYÎ�Ì©×�Ú5×YÑ¾×YÑwÚwÏNÔ�Ì©Ò�Ï-Ì=ÚYÚwÏNÚ�Ù�Ñ¾Ò¨ÏNÌ&ÚwÛgÝ�Ó·Ô�Ù ê á

�¶àYÒ¨Ó�×Yã1Ù�ÎYÏjÔ�ÏNÍ�Ñ&×DÚ¾Ó§Ù�Ï#Ò�ÌJÙ¨Ó�Ñ&×ÅÑ&ßfÙ¨ÎYÏ¶ÝÃÑaÑ=ØgÓÃ× �C�����*���)�O���C�*���C�C�C�)���'� ä#Ù�ÎYÏ¹Ñ=Ò�ÚwÏ!Ò¨ÏNÚ¾Ø�Ì©Ó�Ò£Ì=Ô¨Ô¨ÑwÍ�Ó·ÌJÙ�Ï!Ú¾Ü8ÓÃÙ¨Îg×YÑwÚwÏ�3
Ó�× ê äaÐÅÌJÙ�Í�Î�Ï!ÔÈÏ!×eÙ¨Ò�ÛgË ø ü��Oá9â�ÎeàDÔ#äa×YÑwÚwÏ�38Ó�Ô�Ô�Í�ÎYÏ!Úwà�ÝÃÏNÚfä g ���	$dH/3 � ä=Ì&×�ÚgÌ	Ô¨Í�ÎYÏNÚwàYÝ�ÓÃ×�ã Ï!Úwã=Ï¹Ó·Ô�Ó�×�Ô¨Ï#Ò¨Ù¨ÏNÚkßéÒ¨Ñ=Ð�×�ÑaÚYÏ

� i&o?s�z��rnpo?}�s�o#o?yr�Gl/¤/�rw?zf}�¤ s!�rn �¢w?�`w?z�}/~
w?~
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1024,1 2000,1 1024,1 2000,1

700,650,1
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156,6
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Scheduling edges (constructed)

4.ÓÃã=àYÒ�Ï ��� � � � � � ��� �
� ��� 4.ÓÃã=àYÒ�ÏkÔ¨ÎYÑJÜ�Ô¶Ù¨ÎYÏÅÔ�Ì©Ð¾ØYÝ�ÏÅÚYÌ©ã]à�Ô¨Ï!Ú_ßéÑ&ÒjÐ¾ÑaÚYÏ#Ý�ÓÃ×Yã]Ù�ÎYÏ¾ÎYÏ#àYÒ�Ó·Ô�Ù�Ó�Í�� 
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� ����� � á�â�Î�ÏjÚYÑ©Ù�Ù�Ï!Ú]Ï!ÚYã&Ï!Ô�Ò�Ï#Ø�Ò¨ÏNÔ�Ï!×=Ù�Ù¨Î�Ï Ô¨Í�ÎYÏNÚwàYÝ�ÓÃ×�ãkÏNÚwã&ÏNÔ�Ì©×�Ú�Ì©Ò�ÏjÌ&ÚYÚwÏNÚ5Ì=Ô�Ù¨ÎYÏ Ì&ÝÃã=Ñ&Ò�Ó§Ù�ÎYÐ�� 
�
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� �


��� �
� ����� � Ø�Ò¨Ñ=ã&Ò�Ï!Ô�Ô�ÏNÔ#á.â�ÎYÏ4�D×�Ì©Ý�Ô¨Í�Î�Ï!ÚwàYÝ�Ï¹Ó·Ô�Ñ&ÖwÙ�Ì©Ó�×YÏ!ÚgÖeÛkÙ�Ò�ÌcÕ=Ï#Ò�Ô�Ó�×YãjÙ¨Î�Ï-Ô�Í�ÎYÏ!ÚYàYÝÃÓ�×Yã	Ï!Úwã=Ï!Ô�ßéÒ¨Ñ=Ð�×�ÑaÚYÏ $	Ù¨Ñ	×YÑwÚwÏ�Q�ä
Ù¨Îaà�Ô�Ñ&ÖwÙ�Ì©Ó�×YÓÃ×�ã¾Ù¨ÎYÏ(Ô�Í�ÎYÏNÚwàYÝ�Ï&ä|g9� � $|H"3^H +^H/(|H 0 H��dH �?H	�dH"& H-&eH�
/H�@mH Q � Ù¨ÎDÌJÙ¹Ò�Ï!Ô¨àYÝÃÙ�Ô8Ó�×��kÍ#Ì=Í�ÎYÏjÐkÓ·Ô�Ô�ÏNÔVDÂÌ=Ô�Í�Ñ=ÐkØDÌ©Ò�Ï!Ú
Ù¨Ñ�ü�
	Í!Ì&Í�ÎYÏjÐ¾Ó·Ô¨Ô¨Ï!Ô�Ó�×]Ù¨ÎYÏ1Ñ=Ò¨Ó�ã&Ó�×�Ì©ÝfÔ�Í�ÎYÏ!ÚYàYÝÃÏjÑ&ß���ã=àYÒ�Ï	ürKoá

$jÙ�Ñ1×YÑwÚwÏ�3Já �¶àYÒ�ÓÃ×�ã¶Ù�ÎYÏ�Ù¨Î�ÓÃÒ�ÚkÓ§Ù�Ï#Ò�ÌJÙ¨Ó�Ñ&×?äcÙ¨ÎYÏ8Ñ=Ò�ÚwÏ!Ò¨ÏNÚ Ø�Ì&ÓÃÒ�Ô9Ì&Ô�Ô�ÑwÍ#Ó�Ì©Ù¨Ï!Ú	Ü8ÓÃÙ¨Îk×YÑwÚwÏ!Ô +cä�(�ä=Ì©×�Ú�0(Ð¾Ì©Ù�Í�Î3]=Ü£Ï8Ì=Ô¨Ô¨àYÐ¾Ï
Ù¨ÎDÌJÙ9×YÑwÚwÏ +ÈÓ�Ô.Ô¨Í�Î�Ï!ÚwàYÝ�Ï!Ú	Ô�Ó�×�Í#Ï�ÓÃÙ9Ì&ØYØDÏNÌ©Ò�Ô ÖUÏ�ßéÑ=Ò¨ÏX(jÌ©×�Ú 01ÓÃ×	Ñ&àYÒ.ÝÃÓ·Ô�Ù!á
4YàYÒ¨Ù¨ÎYÏ!Ò¨Ð¾Ñ=Ò¨Ï=äcÌ&× Ï!ÚYã&Ï�Ó·Ô9Í�Ñ=×�Ô�Ù�Ò¨àDÍoÙ¨ÏNÚjßéÒ�Ñ&Ð 3
Ù¨Ñ�+Jä g ��� $|H"3^H + � 3Jä=Ë ø ü���Ó·Ô6àYØ�ÚYÌ©Ù¨Ï!ÚkÙ�ÑSD 
&ý&ý&ý�äwübK�ä=Ì©×DÚ	×�ÑaÚYÏ &�Ó·Ô6ÓÃ×DÔ�Ï!Ò�Ù�Ï!ÚkÓÃ×eÙ�Ñ1Ò¨ÏNÌ&ÚwÛ Ý�Ó·Ô�Ù ê Ô¨ÓÃ×�Í#Ï8Ó§Ù�Ô6ØYÒ�Ï!ÚwÏNÍ�ÏNÔ¨Ô¨Ñ&Ò�Ô
Ì©Ò�ÏjÔ¨Í�ÎYÏNÚwàYÝ�Ï!Úfá @ ßíÙ¨Ï#Ò1üNþ(ÓÃÙ¨Ï!Ò�Ì©Ù¨Ó�Ñ&×�Ô£Ù�ÎYÒ¨Ñ=àYã&Î�Ù¨ÎYÏ1Ý�ÑaÑ&Ø äeÙ�ÎYÏf��×�Ì©Ý Ô�Í�ÎYÏNÚwàYÝ�Ï-Ó·Ô
g ��� $|H"3^H +^H/(|H 0 H��dH �?H	�dH"& H-&eH�
/H�@mH Q � á
â�ÎYÏ Ñ=Ò�ÚYÏ#Ò�ÓÃ×YãÅÑ&ß6ÓÃ×�Ô�Ù¨Ò�à�Í�Ù¨Ó�Ñ&×�Ô8Ý�Ó·Ô�Ù�Ï!Ú
Ó�×54.ÓÃã=àYÒ¨ÏÅü(Ò¨ÏNÔ�àYÝÃÙ�Ô¹ÓÃ× ü�
¾ÚYÌJÙ�ÌgÍ#Ì=Í�ÎYÏ1Ð¾Ó�Ô�Ô¨Ï!Ô�ÓÃß9Ù¨ÎYÏ	Ð¾Ï#Ð¾Ñ&Ò�Û5Ì&×�Ú
Í#Ì=Í�ÎYÏ Ì©Ò�Ï

ÐÅÌ©ØYØUÏ!Ú]Ì&Ô�Ó�ÝÃÝ�à�Ô�Ù¨Ò�ÌJÙ�Ï!Ú5ÓÃ× 4.ÓÃã=àYÒ¨Ï � ]wÎ�ÑJÜ£Ï!Õ&Ï#ÒNä&àDÔ�Ó�×Yã �'�����*�����h���C�*�;�*�C�C�)���'� Ù¨Ñ¾Ñ=ÖwÙ�Ì&ÓÃ×�Ù¨ÎYÏ1Ñ=Ò�ÚwÏ!Ò¨Ó�×YãkÌ©ÖUÑJÕ&Ï&ä=Ù¨Î�Ï#Ò�Ï

Ì©Ò�ÏjÑ&×YÝ�Û �(Ð¾Ó�Ô�Ô¨Ï!Ô!á
â�ÎYÏ8Ò�àY×Y×YÓ�×YãjÙ�ÓÃÐ¾Ï�Ñ&ß �'�����*�'���O���C���;�C�C�C�����'� Ó·ÔÈÚwÑ&Ð¾Ó�×�ÌJÙ�Ï!Ú¾ÖaÛ Ù�ÎYÏ K � � Ý�ÑaÑ&ØÅÌ©×�Ú	Ù�ÎYÏ8Ù¨Ó�Ð¾Ï8Ù¨Ñ Ô¨Ï!Ì&Ò�Í�Î	Ù¨Î�Ï�Ò¨ÏNÌ&ÚwÛ

Ý�Ó�Ô�Ù!ä¡� á 
 ×�Ù�ÎYÏ Ü�Ñ&Ò�Ô�Ù�Í#Ì=Ô�Ï=äYÒ�Ï!Ì&ÚYÛ�Ý�Ó�Ô�Ù?� ÐÅÌcÛ5Í#Ñ&×eÙ�Ì&ÓÃ×
Ì©Ý�Ý Ñ&ßIÙ�ÎYÏ ×YÑwÚwÏNÔ�Ó�×5Ù�ÎYÏ(ÚYÌ&ã�ä�Ô¨Ó�×�Í�Ï1Ù�ÎYÏ ØYÒ�Ñ&ã=Ò�Ì&Ð ÐÅÌcÛ�×YÑ&Ù
Í�Ñ=×eÙ�Ì©Ó�×_Ì&×eÛ Ú�ÌJÙ�Ì5ÚwÏ#ØUÏ#×DÚwÏ#×�Í#Ï!Ô!á @ Ô�Ô¨àYÐ¾ÓÃ×Yã � Ô�Ù�ÌJÙ�Ï#Ð¾Ï#×eÙ�Ô-Ó�× Ù�ÎYÏ¾ØYÒ¨Ñ=ã&Ò�Ì©Ð�äDÙ¨ÎYÏ	Ù¨Ó�Ð¾Ï	Ù�Ñ]Ô¨Ï!Ì&Ò�Í�Î
Ò�Ï!Ì=ÚwÛ�ÝÃÓ·Ô�Ù � Ó�Ô
(�D � K�Ì©×�Ú ä�Ô�Ó�×�Í#Ï¶Ù�ÎYÏjÝÃÓ·Ô�Ù�ÐkÓ�ã&ÎeÙ8ÖUÏjÙ¨Ò�ÌcÕ&Ï#Ò�Ô¨Ï!Ú¾ßéÑ=Ò�ÏNÌ&Í�Î�Ô�Ù�ÌJÙ�Ï#Ð¾Ï#×eÙVDéÓ�×]Ù¨ÎYÏ K � � ÝÃÑaÑ=Ø|Koä �'�����������O���*�*�;�C�C�*�)���'� Ð¾ÌcÛ
Ò�àY×5Ó�× �eà�Ì&ÚwÒ�ÌJÙ�Ó�Í¶Ù�ÓÃÐ¾Ï&á
ç�ÑJÜ�Ï#Õ=Ï#ÒNäUÔ¨Ó�×�Í�ÏkÕaÓÃÒ¨Ù¨à�Ì&ÝÃÝ�Û
Ì©Ý�Ý9ÐkÏNÌ©×YÓ�×Yã&ßéàYÝ9ØYÒ¨Ñ=ã&Ò�Ì©ÐÅÔ¹Í#Ñ&×eÙ�Ì&ÓÃ×�ÚYÌJÙ�Ì�ÚwÏ!ØDÏ!×�ÚwÏ!×�Í�ÏNÔ#ä Ò�Ï!Ì=ÚwÛ�ÝÃÓ·Ô�Ù � Ó�Ô-àY×�ÝÃÓ�å&Ï!ÝÃÛ�Ù�Ñ

Í�Ñ=×eÙ�Ì©Ó�×_Ì&ÝÃÝ.Ñ©ßÈÙ�ÎYÏkØYÒ¨Ñ=ã&Ò�Ì©Ð4Ô�Ù�ÌJÙ¨Ï!Ð¾Ï#×eÙ�Ô!á �C�����*���)�O���C�*���C�C�C�'���'� Ó�Ô¶ÓÃ×eÙ�Ï#×�ÚwÏNÚ
Ù�Ñ5ÖUÏkÌ&ØYØYÝ�ÓÃÏNÚ�Ù¨Ñ5Ù¨Î�Ï	Ô�Ù¨Ò�Ì©Ó�ã&ÎeÙ¶Ý�ÓÃ×�Ï
Í�ÑwÚwÏ¾ßéÑ=àY×�Ú�Ó�×ôÙ¨ÎYÏÅÖ�Ì=Ô�Ó·Í¾ÖYÝ�ÑwÍ�åaÔjÑ&ß�Ì�Ø�Ò¨Ñ=ã&Ò�Ì©Ð�á @ ÝÃÙ¨ÎYÑ=àYã&ÎôÒ�Ï!Ô¨Ï!Ì©Ò�Í�Î_ÎDÌ&Ô Ô¨ÎYÑJÜ8×æÙ¨Î�Ì©Ù(Ö�Ì&Ô¨Ó·Í	Ö�ÝÃÑwÍ�åwÔ1Í�Ñ=×=Ù�Ì©Ó�×�ßéÏ#Ü

ü#ÿ



Ô�Ù�ÌJÙ�Ï#Ð¾Ï#×eÙ�Ô#äUà�Ô¨à�Ì©Ý�ÝÃÛ5ßéÑ&à�Ò�Ù¨Ñ5Ô�Ï!Õ&Ï#× Ô�Ù�Ì©Ù¨Ï!ÐkÏ!×eÙ�Ô ø ü ù �AäDÙ¨ÎYÏ!Û�Ð¾ÌcÛ�Í�Ñ=×eÙ�Ì©Ó�×
Ì&Ô¹Ð¾Ì&×aÛ]Ì=Ô 
©ý=ý¾Ó§ßÈÝ�ÑaÑ&Ø�Ô¹Ì©Ò�Ï àY×YÒ�Ñ&Ý�ÝÃÏNÚ ø ���Aá

�Ï	Î�ÌcÕ=Ï ßéÑ=àY×�Ú
Ù�Î�ÌJÙNäfÓÃ×�ØYÒ�Ì&Í�Ù¨Ó·Í�Ï&ä �'�����������O���*�*�;�C�C�*�)���'� Î�Ì=Ô-ÝÃÓÃÙ�Ù�ÝÃÏ¾Ì©ØYØ�Ò¨ÏNÍ�Ó·Ì©ÖYÝ�Ï	Ì��UÏNÍoÙjÑ&× Ù�ÎYÏkÒ¨àY×�×YÓÃ×�ã�Ù�ÓÃÐ¾ÏkÑ©ß
Ù¨Î�Ï1Ñ&ØwÙ�ÓÃÐ¾Ó�è#Ï#ÒNá

�� G�  #"
2�-3%(>#. -/8�9<;=95>?':8�� 0 -�6��,+�956


 ×kÑ&Ò�ÚwÏ#ÒIÙ¨Ñ-Ï#ÕJÌ©Ý�à�Ì©Ù¨Ï£Ù¨ÎYÏ�ØUÏ#Ò¨ßéÑ&Ò�Ð¾Ì&×�Í�Ï£Ñ©ßDÙ¨ÎYÏ�ÎYÏ!àYÒ¨Ó·Ô�Ù¨Ó·Í©äJÜ�Ï�ÚwÏNÔ�Ó�ã&×�Ï!Ú(Ì&×�Ú	ÓÃÐ¾ØYÝ�Ï#Ð¾Ï#×eÙ�Ï!ÚkÌ¹ØYÒ�Ñ©Ù�Ñ©Ù�ÛaØUÏ&á � Ò¨Ï!ÝÃÓ�Ð¾ÓÃ×DÌ©Ò�Û
Ò�Ï!Ô¨àYÝ§Ù�Ô�ßéÒ�Ñ&Ð Ï��aØUÏ#Ò�Ó�ÐkÏ!×eÙ�Ô�Ü8ÓÃÙ¨Î_Ù¨ÎYÏkØYÒ�Ñ©Ù�Ñ©Ù�ÛaØDÏ	Ì©Ò�Ï Ï#×�Í#Ñ&àYÒ�Ì©ã=ÓÃ×�ã�á¹â�ÎYÏ(Ù¨ÏNÔ�Ù1Ô�à�Ó§Ù�Ï	Í�Ñ=×�Ô¨Ó�Ô�Ù�Ô¶Ñ©ß�Ô¨Ó��
ØYÒ�Ñ&ã=Ò�Ì&ÐÅÔ8Ü8Ó§Ù�Î
Ð¾Ï#Ð¾Ñ&Ò�Û�Ò¨Ï#ßéÏ#Ò�Ï#×�Í#Ï!Ô(ÚYÓ�Ô�Ì©Ð	ÖYÓÃã=à�ÌJÙ�Ï!Úfá ��ÛæÒ�àY×Y×YÓ�×Yã_Ù¨ÎYÏ]ØYÒ�Ñ&ã&Ò�Ì©ÐÅÔjÙ�ÎYÒ�Ñ&àYã=Î Ì_Í#Ì=Í�ÎYÏ�Ô¨ÓÃÐ	àYÝ·ÌJÙ¨Ñ=Ò(ÖUÏ�ßéÑ=Ò¨Ï�Ì&×�Ú Ì©ßíÙ¨Ï#Ò
Ò�Ï#Ñ&Ò�ÚwÏ!Ò¨Ó�×Yã�äwÜ�Ï Ñ=ÖwÙ�Ì&ÓÃ×YÏNÚ�Ì©×
Ï!Ô�Ù¨Ó�ÐÅÌJÙ�Ï Ñ©ß9Ù¨Î�Ï ØYÒ�Ñ&ã&Ò�Ì©Ð ÓÃÐ¾ØYÒ�ÑJÕ&Ï!ÐkÏ!×eÙ!á�âIÌ&ÖYÝÃÏÅü	Ô�ÎYÑJÜ�Ô8Ù¨ÎYÏ1Ù�Ï!Ô�Ù¶Ô¨àYÓ§Ù�Ï(à�Ô¨Ï!Ú]Ó�×
Ù¨Î�Ï
Ï��wØUÏ#Ò�ÓÃÐ¾Ï!×=Ù�Ô1Ì©Ý�Ñ&×Yã]Ü8ÓÃÙ¨Î�Ù¨ÎYÏÅ×aàYÐ	ÖDÏ!Ò1Ñ©ß�ÝÃÓ�×YÏ!Ô ÓÃ×�Ï!Ì=Í�ÎæØYÒ�Ñ&ã=Ò�Ì&Ð DíÙ¨Î�ÏÅ×eà�Ð(ÖUÏ#Ò1Ñ©ß�×YÑwÚwÏNÔjÓÃ×�Ù¨Î�Ï5î#ò�öY÷ �Jñ ��÷ �&ð¨õ���ö K
Ì©×DÚgÙ�ÎYÏ1×aàYÐ(ÖUÏ#Ò�Ñ&ßIÕJÌ©Ò�Ó·Ì©ÖYÝ�Ï!Ô!á
â.Ì©ÖYÝ�Ï 
ÅÔ¨ÎYÑJÜ�Ô8Ù�ÎYÏ	ÌcÕ=Ï#Ò�Ì©ã=Ï-Ý�Ï#×�ã©Ù¨Î_Ñ©ß6Ù¨Î�Ï(Ò�Ï!Ì&ÚYÛ5Ý�Ó�Ô�Ù¹ßéÑ=Ò¹ÏNÌ&Í�Î
ØYÒ�Ñ&ã=Ò�Ì&Ð]á�â�Î�Ó�Ô¶ã&Ó�Õ&ÏNÔ�ÌgÐ¾Ï!Ì=Ô�à�Ò¨Ï1Ñ&ß6Ù¨ÎYÏ	Ï���Ñ&Ò¨Ù

Ï��wØUÏ#×�ÚYÏ!Ú½Ó�× Ô�ÏNÌ©Ò�Í�ÎYÓÃ×�ã_ßéÑ=Ò�Ìô×YÑwÚwÏ
Ù�Ñ Ô¨Í�ÎYÏNÚwàYÝ�Ï_Ì&Ô¾Ü�Ï#Ý�Ý¶Ì=Ô¾Ù¨Î�Ï
Ñ&ØYØUÑ&Ò¨Ù¨àY×�Ó§Ù�ÛlßéÑ&ÒgÒ�Ï#Ñ=Ò�ÚYÏ#Ò�ÓÃ×Yã�ØYÒ�ÑJÕaÓ�ÚwÏNÚ Ù�Ñ Ù¨Î�Ï
Ô�Í�ÎYÏ!Úwà�ÝÃÏ!Ò!á 4YÑ&Ò	Ï��YÌ©Ð¾ØYÝ�Ï&ä?Ù¨ÎYÏ]ÌcÕ&Ï!Ò�Ì&ã&Ï(×aàYÐ	ÖDÏ!Ò(Ñ&ß�×�ÑaÚYÏ!Ô1Ó�×ôÙ¨ÎYÏ�Ò¨ÏNÌ&ÚwÛæÝÃÓ·Ô�Ù(ßéÑ&Ò�� ��� Ü�Ì&Ô
	���
���äIÓÃ×DÚwÓ�Í!ÌJÙ�ÓÃ×Yã Ù¨Î�Ì©Ù
Ð¾Ñ=Ô�Ù-Ñ&ß6Ù¨ÎYÏkÙ�ÓÃÐ¾Ï	Ù¨ÎYÏkÎYÏ#à�Ò¨Ó·Ô�Ù�Ó�ÍkÚwÓ·Ú ×YÑ&Ù-ÎDÌcÕ&Ï(Ì]Í�ÎYÑ&Ó·Í�ÏkÌ©×�Ú Ü�Ì=Ô�ßéÑ=Ò�Í#Ï!Ú�Ù�Ñ5ØYÓ·Í�å�Ù¨Î�Ï	Ñ=×YÝÃÛ
ÌcÕJÌ©Ó�Ý·Ì©ÖYÝ�Ï(×YÑwÚwÏkÓ�× Ù¨Î�Ï
Ò�Ï!Ì&ÚYÛ�Ý�Ó�Ô�Ù!á�â�ÎYÏ	ÝÃÏ!×Yã©Ù�Î
Ñ©ß9Ù¨Î�Ï(Ò�Ï!Ì&ÚYÛ�Ý�Ó�Ô�Ù-ÚwÏ!ØDÏ!×�ÚYÔ¶Ñ&×�Ù�ÎYÏ ØYÒ�Ï!Í#Ï!ÚwÏ!×�Í�Ï(Í#Ñ&×�Ô�Ù¨Ò�Ì©Ó�×eÙ�Ô8Ó�×�Ù¨Î�Ïgî#ò�ö�÷ �Jñ �Ã÷��&ð¨õ���öaäfÌ©×DÚ
Ì
Ý·Ì©Ò�ã&Ï#Ò�×aàYÐ	ÖDÏ!Ò8Ñ©ß6Í�Ñ&×DÔ�Ù�Ò�Ì&ÓÃ×eÙ�Ô�Ò�Ï!Ô¨àYÝÃÙ�Ó�×
ÌkÝÃÑJÜ�Ï#Ò�×aàYÐ(ÖUÏ#Ò8Ñ&ß.Ò�Ï!Ì=ÚwÛg×YÑwÚwÏNÔ#á
â.Ì©ÖYÝ�Ï þÅØYÒ�Ï!Ô¨Ï#×eÙ�Ô8Ù¨ÎYÏ Ò�Ï!Ô¨àYÝÃÙ�Ô¹Ñ©ß6Ñ&àYÒ¹ØYÒ¨Ï!ÝÃÓ�Ð¾ÓÃ×DÌ©Ò�Û�Ï��wØUÏ#Ò�ÓÃÐ¾Ï!×=Ù�Ô#á�â�ÎYÏ(Í!Ì&Í�ÎYÏ Ô¨Ó�è#Ï ÕJÌ©Ò�Ó�Ï!Ú5ßéÒ¨Ñ=Ð��gÙ¨Ñ�	����¾ÖaÛeÙ¨ÏNÔ#á

â�ÎYÏ�Í#Ñ&Ý�àYÐ¾× Ý�Ì&ÖDÏ!ÝÃÏNÚ�� ��� �ÞÔ�Î�ÑJÜ�Ô-Ù¨ÎYÏg×aàYÐ	ÖDÏ!Ò(Ñ&ß8Í!Ì&Í�ÎYÏÅÐ¾Ó·Ô¨Ô¨Ï!Ô ÓÃ×ôÙ�ÎYÏgÑ&Ò�Ó�ã&Ó�×�Ì©Ý�Í#ÑwÚwÏ�DíßéÑ=Ò	Ì�ã&Ó�Õ&Ï!× Í#Ì&Í�Î�ÏgÔ�Ó�è#ÏrK
Ü8ÎYÓ�ÝÃÏgÙ¨ÎYÏ]Í�Ñ&Ý�àYÐ¾× Ý·Ì©ÖUÏ#Ý�Ï!Ú�� �'�*�'� �ÞÔ�Î�ÑJÜ�ÔjÙ¨ÎYÏ5×aàYÐ(ÖUÏ#Ò	Ñ©ß�Í#Ì=Í�ÎYÏgÐ¾Ó�Ô�Ô¨Ï!Ô1Ó�× Ù¨Î�Ï�Ò�Ï#Ñ&Ò�ÚwÏ!Ò¨ÏNÚæÍ#ÑaÚYÏ&DíßéÑ=Ò Ù¨Î�Ï5Ô�Ì©Ð¾Ï
Í#Ì=Í�ÎYÏ1Ô�Ó�è#ÏrKoá

(¶àYÒ6Ï��aØUÏ#Ò�Ó�ÐkÏ!×eÙ�Ô9Ó�×�ÚwÓ·Í#ÌJÙ�Ï8ã&ÑaÑwÚ(ØUÏ#Ò¨ßéÑ&Ò�ÐÅÌ©×�Í#Ï�ã=Ì©Ó�×�Ô.ßéÑ=Ò6Ý�Ì&Ò¨ã=Ï£ØYÒ�Ñ&ã=Ò�Ì&ÐÅÔIÑ=Ò9ßéÑ&Ò6ØYÒ�Ñ&ã=Ò�Ì&ÐÅÔ?Ù�Î�ÌJÙÈØ�Ò¨ÑJÕaÓ·ÚwÏ£Ñ=ØYØUÑ&ÒJ�
Ù¨à�×YÓ§Ù�Û]ßéÑ=Ò�Ò¨Ï!Ñ&Ò�ÚwÏ#Ò�Ó�×Yã�á�âIÌ&ÖYÝ�Ï 
¾ã&Ó�Õ&ÏNÔ�Ì©×
Ó�×�ÚwÓ·Í#Ì©Ù¨Ó�Ñ&×
Ñ&ß.Ù�ÎYÏ(Ñ=ØYØUÑ&Ò¨Ù¨àY×YÓÃÙ�ÛgÙ�Î�ÌJÙ¶Ù¨ÎYÏ	ÎYÏ#à�Ò¨Ó·Ô�Ù�Ó�Í!Ô8Î�Ì=Ú]ßéÑ&Ò¹Ñ=ØwÙ¨Ó�Ð¾ÓÃè!ÓÃ×�ã
Ô¨ÓÃ×�Í#Ï¾Ó§Ù1Ý�Ó�Ô�Ù�Ô-Ù�ÎYÏÅÌcÕ&Ï#Ò�Ì©ã=Ï ×aàYÐ(ÖUÏ#ÒjÑ&ß£×YÑwÚwÏNÔjÓÃ×æÙ¨ÎYÏ¾Ò�Ï!Ì=ÚwÛ
ÝÃÓ·Ô�Ù!á�
ÞÎ�Ï#×�Ù¨ÎYÏ¾Ò�Ï!Ì=ÚwÛ
ÝÃÓ·Ô�Ù1Í#Ñ&×eÙ�Ì&ÓÃ×�Ï!Ú_û�á �=úg×YÑwÚwÏNÔEDéÑ=Ò
Ð¾Ñ&Ò�ÏbK�Ù¨Î�Ï-Î�Ï#àYÒ�Ó�Ô�Ù¨Ó·Í-Ü�Ì=Ô�Ì©ÖYÝ�Ï-Ù¨ÑÅÔ�à�Ö�Ô�Ù�Ì©×eÙ¨Ó·Ì©Ý�Ý�ÛÅÒ¨ÏNÚwà�Í�Ï-Ù�ÎYÏj×eà�Ð(ÖUÏ#Ò8Ñ©ß.Ð¾Ó�Ô�Ô�ÏNÔ#á 4�Ñ&Ò�Ô¨Ð¾Ì&ÝÃÝ�ØYÒ�Ñ&ã=Ò�Ì&ÐÅÔ�Ñ=Ò�Ø�Ò¨Ñ=ã&Ò�Ì©ÐÅÔ

� � � � ��� � � � � � �2���	� � 
�� � 
 � � � 
 � � � � ��K � 
 � ��� � 
 �7� � � �LK H ��� 
�� � � � �
�*����� @ Úwà�Ì©ÝfÓ�×eÙ¨Ï!Ò¨Ý�ÑwÍ�å&Ï!Ú5ÚYÌ©ã üNý�� þ 

����� @ Í�Ñ&Ð¾ØYÝ�Ï�Ù�ÏjÖYÓÃ×DÌ©Ò�ÛÅÙ¨Ò�Ï#Ï1ÚYÌ&ã üNû&ý ü 
 �
� ��� 4IÓ�ÖUÑ&×�Ì=Í#Í�Óf×aàYÐ	ÖDÏ!Ò�Ô 
©ý ü!ý
��� � ÌJÙ�Ò¨Ó���Ð(à�Ý§Ù�ÓÃØYÝ�Ó·Í#ÌJÙ�ÓÃÑ=×_��þL�]þ ü�
©ý 
 �
���'�)� � ��� @ ã&Ò�Ó�Ú]ÚYÌ©ã þ&ý 
wü
 ��� � â�ÎYÏ 
ÞÎYÏ�Ù�Ô�Ù�Ñ&×YÏ1ÖUÏ#×�Í�Î�Ð¾Ì&Ò¨å�ØYÒ¨Ñ=ã&Ò�Ì©Ð üNþ&ý ü��

â.Ì©ÖYÝ�Ï¾ü � � �
� �	� � �6� 
 
 �	� 
��	��� � � � ��� � �	��� �
��
 � 
 � ��
�� �

ü ù



� � � ����� � � � � � � H � � � ��� � 
 � � � � ��K���� �
���
������� 
Yá ù ü
����� þ=ýYá û ù
� ��� ü=á ý ù
��� û�á �=ú

���'�)� � ��� þ�áÃü��
 ��� � �wá ý�ü

âIÌ&ÖYÝÃÏ 
 � � H�� ��� � � � 
 �7� � � �LK � � ����� 
 � �	��� � ��� � � M 
 � �

Ü8ÓÃÙ¨Î5Ì(Ý�Ì&Ò¨ã=Ï¹×aàYÐ	ÖDÏ!Ò£Ñ&ß?ÚYÌJÙ�Ì	Í#Ñ&×�Ô�Ù¨Ò�Ì©Ó�×eÙ�Ô!ä©Ù¨Î�Ï¶Ó�Ð¾ØYÒ¨ÑJÕ=Ï#Ð¾Ï#×eÙ�ÓÃ×�Ù¨ÎYÏ-ÎYÓÃÙ�Ò�ÌJÙ�Ï¹Ü�Ì&ÔÈÐ¾Ó�×YÓ�Ð¾Ì&ÝfÚwàYÏ¶Ù¨Ñ Ù�ÎYÏ-Ý�Ì=Í�åkÑ&ß?Ñ&Ø5�
ØUÑ&Ò¨Ù¨àY×YÓÃÙ�Û¾Ù¨Ñ	Ò¨Ï!Ñ&Ò�ÚwÏ#ÒNá9â�ÎYÏ¹ÎYÏ!àYÒ�Ó�Ô�Ù¨Ó·Í#Ì&ÝD×�Ì©Ù¨àYÒ�Ï-Ñ©ßfÙ¨Î�Ï-Ô�Í�ÎYÏ!ÚYàYÝÃÏ!Ò�Í!Ì©×5ÖDÏ-Ñ&Ö�Ô¨Ï#Ò�Õ&ÏNÚ¾ÓÃ×�Ù¨ÎYÏ-×YÏ!ã=ÌJÙ�ÓÃÕ=Ï¹ãeÌ©Ó�×�ÔÈÑ=ÖwÙ�Ì&ÓÃ×YÏNÚ
ßéÑ&Ò�Í#Ï#Ò¨Ù�Ì&ÓÃ×]ØYÒ�Ñ&ã&Ò�Ì©ÐÅÔ!äeÔ¨à�Í�Î
Ì&Ô � ��� Ü8ÓÃÙ¨Î
Ì¾Í#Ì&Í�Î�ÏjÔ¨Ó�è#ÏjÑ©ß 
	ÝÃÓ�×YÏ!Ô!á

� �0�	"����!�c�.�#�	"


 × Ù�ÎYÓ·Ô¶ØDÌ©ØUÏ#ÒNäfÜ£Ï	Î�ÌcÕ&Ï	ØYÒ¨ÏNÔ�Ï!×eÙ¨Ï!Ú_Ì�ØYÒ�Ñ&ã=Ò�Ì&Ð Ò�Ï#Ø�Ò¨ÏNÔ�Ï!×=Ù�ÌJÙ�ÓÃÑ=× ä�Ù�ÎYÏ5î�ò�öY÷ �©ñ �Ã÷��&ð¨õ���öaäfÙ�Î�ÌJÙjØYÒ�ÑJÕaÓ�ÚwÏNÔ¶ÌgßéÒ�Ì&Ð¾Ï#Ü�Ñ&Ò�å
ßéÑ&Ò8ÚYÌ©Ù�ÌkÍ#Ì=Í�ÎYÏ¹Ñ=ØwÙ¨Ó�Ð¾ÓÃèNÌJÙ¨Ó�Ñ&×?á�
æÏjà�Ô¨Ï¹Ù�ÎYÏ-ßéÒ�Ì&Ð¾Ï#Ü�Ñ&Ò�å(Ù�ÑkØ�Ò¨ÑJÕ=Ï8Ù¨Î�Ì©Ù�Ù¨ÎYÏjØYÒ�Ñ&ÖYÝ�Ï#Ð Ñ&ßIÚYÌ©Ù�ÌkÍ#Ì&Í�Î�Ï¶Ð¾Ó·Ô¨Ô�Ð¾ÓÃ×�ÓÃÐ¾Ó�è!Ì^�
Ù¨Ó�Ñ&×�Ó·Ô�	 � ��Í�Ñ=Ð¾ØYÝÃÏ#Ù¨Ï=á 
æÏ¾Ù�ÎYÏ#×�à�Ô¨ÏkÙ¨ÎYÏkßéÒ�Ì©Ð¾Ï#Ü�Ñ&Ò�å]Ù¨Ñ�ÚwÏ!Ô¨ÓÃã=×�Ì5ÎYÏ!àYÒ¨Ó·Ô�Ù¨Ó·Í(ßéÑ=Òjã&Ï#×�Ï#Ò�ÌJÙ¨Ó�×Yã5ã&ÑaÑwÚæÔ�Í�ÎYÏ!ÚYàYÝÃÏNÔ¶Ù¨Î�Ì©Ù
Ó�ÐkØ�Ò¨ÑJÕ=Ï Ù¨Î�ÏÅØDÏ!Ò�ßéÑ=Ò¨ÐÅÌ©×DÍ�Ï(Ñ&ß�Ù�ÎYÏgÚYÌJÙ�Ì5Í!Ì&Í�ÎYÏ=á � Ò¨Ï!ÝÃÓ�Ð¾ÓÃ×�Ì&Ò¨Û�Ï��aØUÏ#Ò�Ó�ÐkÏ!×eÙ�Ô-Ü8Ó§Ù�Î Ì�ØYÒ�Ñ©Ù�Ñ©Ù�ÛaØUÏ	Ó�Ð¾ØYÝÃÏ!Ð¾Ï#×eÙ�Ì©Ù¨Ó�Ñ&×�Ñ©ß
Ù¨Î�ÏgÎYÏ#à�Ò¨Ó·Ô�Ù�Ó�Í¾Ó�×�ÚwÓ·Í#Ì©Ù¨ÏÅÙ�Î�ÌJÙ Ø�Ò¨Ñ=ã&Ò�Ì©Ð Ï��aÏNÍ�àwÙ�ÓÃÑ=× Í#Ì©×ôÖUÏgÓ�ÐkØ�Ò¨ÑJÕ=Ï!ÚæÖeÛ�Ó�×�Ô�Ù�Ò¨àDÍoÙ¨Ó�Ñ&×ôÒ�Ï#Ñ=Ò�ÚwÏ!Ò¨Ó�×Yã5Ù¨Ñ
Ó�Ð¾ØYÒ¨ÑJÕ=ÏgÚYÌJÙ�Ì
Í#Ì=Í�ÎYÏjØDÏ!Ò�ßéÑ=Ò¨ÐÅÌ&×�Í�Ï=á

�*���©�¹'6�¹"��8���

ø ü�� @ á��(á @ Î�Ñ�ä ê á �aÏ#Ù¨ÎYÓAäYÌ©×�Ú �Dá��	á � Ý�Ý�Ð¾Ì&× á��Èó^�4�Uë �Ã÷#ð�î�� ��ðoëíìUò#ë � ��÷oî���>D÷�ò�öwì�ë��#ñ�÷oî��£õJì � >Dó!ó	�²îoá @ ÚYÚwÓ·Ô¨Ñ&×<� 
æÏNÔ�Ý�Ï#Û
� àYÖYÝ�Ó�Ô¨ÎYÓ�×Yã�Ë£Ñ&Ð¾Ø�Ì©×aÛ=ä ê Ï!Ì=ÚwÓÃ×�ã�ä � @ ä ü!û=ú �Yá

� 
 �7� � � �LK � � � �
� � 
��	� ���
� � � � ��� � �9� � � ��� � � � � � ��� � F � � �	� � � �9� � � ��� � F � � � � ���

� � ��� � � � ��� � � ��� � � � � ����� � ����� � � � � ��� � � ��� � � � ��� � � ��� � � � � �����
�*����� üNû ü�� ü!û ü�� ü!ú ü�� ü ù ü ù ü ù ü ù
����� û=ú ù û ��� ù ý � 
 ÿ=þ þ&ÿ þ©ÿ þ 
 þ�

� ��� þ ÿ þ þ þ þ þ þ þ þ
��� ú=û ÿ&ÿ ù ü ü�
 � � � � � �

���'�)� � ��� ú � � � � � � � � �
 ��� � ü!ÿ ü ù ÿ ÿ ÿ ÿ ÿ ÿ ÿ ÿ

â.Ì©ÖYÝ�Ï1þ � � � � � ��� 
�� �
� �LK � � �	�
� � 
��	� ��� � � K � ��� � � � � K �	� �)��� � ���
� � 
 � �

ü��



ø 
��VN¹á��ká¶Ë£Ñ �UÐÅÌ&× ä¶ÏNÚwÓÃÙ¨Ñ&ÒNá �Èó^�4�UñwïAëíì��\õJì ���wó A�� �YöYó�� ��ò�öY÷ �Jñ �¬ëíì�� >�öY÷�óJð CJäV	¹Ï#Ü��ÈÑ&Ò�åUä � Ñ=×�ÚwÑ&×?ä �aÛwÚw×�Ï#Û&ä
âIÑ&Ò�Ñ&×eÙ¨ÑDä�ü!û��	�Yá��&Ñ=ÎY× 
ÞÓÃÝ�Ï#Û]Ì©×�Ú �aÑ=×�Ô#á

ø þ�� �¶Ï#×Y×�Ó�Ô �jÌ©×�×YÑ&× ä�
ÞÓ�Ý�ÝÃÓ·Ì©Ð �eÌ©Ý�ÖaÛ&äÈÌ©×DÚ��jÛaÝÃÏ �jÌ©Ý�ÝÃÓ�ÕJÌ©× á �eÙ�Ò�Ì©Ù¨Ï#ã=ÓÃÏNÔ1ßéÑ=ÒkÍ!Ì&Í�ÎYÏ]Ì©×�ÚdÝÃÑwÍ#Ì&Ý£Ð¾Ï!ÐkÑ=Ò¨ÛôÐÅÌ©×DÌ©ã&Ï��
Ð¾Ï#×eÙ�ÖaÛgã=ÝÃÑ=Ö�Ì©Ý�ØYÒ�Ñ&ã=Ò�Ì&Ð0Ù¨Ò�Ì©×�Ô�ßéÑ&Ò�ÐÅÌJÙ¨Ó�Ñ&×?á��wóJñwðoì�õ��Ió'Q��8õ©ð¨õ�� �Ã÷��.õ©ì ��� ë·îoïAðoë�A�ñwï�÷ �c�Èó^�4�UñwïAëíì��&ä ù D ù KR� ù ú��
	��Yü �Yä
(-Í�Ù¨Ñ&ÖUÏ#ÒjüNû&ú&ú�á

ø ÿ	� � Ó·Í�Î�Ì&Ï#Ý ê áX�jÌ©Ò�Ï#ÛdÌ&×�Ú �¶ÌcÕaÓ·Ú �fá �&Ñ=ÎY×�Ô¨Ñ&× á �Èó ����ñwïO÷#ð � ì ���oì�ïAð¨õ=ò�ï�õVA#ë �¬ëíï CVR � <�ñwë �=÷ ï�óôïéöY÷ >�öY÷�óJð Cló'Q
� �����Èó^�4� �Ã÷#ïO÷#ìU÷�î�îoá�
 á ç(á�4YÒ�Ï#Ï!ÐÅÌ©× @ ×�Ú Ë£Ñ&Ð¾Ø�Ì&×aÛ&ä ê ÏNÌ&ÚwÓ�×Yã�ä ��Ï!ÝÃÝ �IÌ©ÖUÑ&Ò�ÌJÙ¨Ñ=Ò¨Ó�Ï!Ô!äUü!û��©ûYá

ø ù � ê á �-à�ØwÙ�Ì�á|NÈÐ¾ØYÝ�ÑJÛaÓÃ×�ã¹Ò�Ï#ã&Ó·Ô�Ù¨Ï#Ò6Í�Î�Ì&×Y×YÏ!Ý�Ô.ßéÑ=ÒIÙ�ÎYÏ8Ï��wØYÝ�Ñ&ÓÃÙ�Ì©Ù¨Ó�Ñ&×kÑ©ßUÓÃ×�Ô�Ù¨Ò�à�Í�Ù¨Ó�Ñ&×kÝÃÏ!Õ&Ï#ÝwØDÌ©Ò�Ì©Ý�ÝÃÏ!ÝÃÓ·Ô�Ð�á �f÷�ò�ó©ì � � � ��
�'<=��� � � ��C^�4��ócîoëíñ<� ó©ì4��ðoëíì�ò�ë � �Ã÷�îkõJì � ��ð¨õ=ò�ïAëÂò�÷	ó'Q��8õ©ð¨õ�� �Ã÷�� ��ð¨ó �©ð¨õ ���këíì��&ä � Ì&Ò�Í�Î�ü!û=û&ý�á
ø �����ká � ��á �=àSÌ©×DÚ\ç á �¶Ó�Ï�Ù¨è=á ê Ï!ÚYà�ÍoÙ�ÓÃÑ=×\Ñ©ßkÍ#Ì&Í�Î�ÏæÍ�Ñ=ÎYÏ#Ò�Ï#×DÍ�Ï_ÑJÕ=Ï#Ò�ÎYÏ!Ì=Ú½ÖaÛ Í�Ñ&Ð¾ØYÓ�Ý�Ï#Ò�ÚYÌJÙ�ÌdÝ·ÌcÛ&Ñ=àwÙ]Ì&×�ÚÞÝ�ÑeÑ=Ø
Ù�Ò�Ì&×�Ô�ßéÑ=Ò¨ÐÅÌ©Ù¨Ó�Ñ&× á!��ð¨óNò�÷�÷ �©ëíì��©î¹ó)Q��IóJñwðoïéö��oìDïO÷#ðoìUõ©ïWëÂó©ìUõ�����ó©ð��cî¨öYóm�æóJì��IõJì��©ñ�õ��=÷�î¹õJì �S�Èó^�4�Uë �Ã÷#ð�î Q�óJð ��õJð¨õ	� �Ã÷��
�Èó^�4�UñwïAëíì��&äYØ�Ì&ã&ÏNÔ�þ&ÿ&ÿ�	aþ ù 
wä @ àYã=à�Ô�Ù ü!û&û�ü&á

ø � ���-á @ á � Ì©Ý�ÝÃÑJÛ=ä7N�á��Èá�� Ý�ÑJÛwÚfäeÌ&×�Ú � á��Èá �aÑ��fÌYá �wÍ�Î�Ï!ÚwàYÝ�Ó�×Yã	ÚYÌ&ã=Ô9ßéÑ=Ò£Ì=Ô�Ûa×�Í�ÎYÒ�Ñ&×�Ñ&à�Ô9Ð	àYÝ§Ù�ÓÃØ�Ò¨ÑwÍ�ÏNÔ¨Ô¨Ñ&Ò�Ï��wÏ!Í#àwÙ¨Ó�Ñ&× á
� @I@I@ >Yð¨õJì�î#õ&ò#ïWëÂó©ìYî	óJì4�8õJð¨õ	� �Ã÷��9õ©ì ���(ë·îoïWðoë�A#ñwï�÷ ���Èó^�4�UñwïAëíì��&ä ù D ù KV� ÿ=û=ú�	 ù ý&ú�ä � ÌcÛ_ü!û&û&ÿ�á

ø ú����wÍ#Ñ©Ù¨Ù � Í24�Ì&Ò¨Ý�ÓÃ×�ã�á � Ò�Ñ&ã=Ò�Ì&Ð Ñ&ØYÙ¨Ó�ÐkÓ�è!Ì©Ù¨Ó�Ñ&×dßéÑ&ÒkÓÃ×�Ô�Ù¨Ò�à�Í�Ù¨Ó�Ñ&×lÍ!Ì&Í�ÎYÏNÔ#á ��ð¨óNò�÷�÷ �©ëíì��©î
ó'Q�ïéöY÷/D©ð�����ì�ï�÷�ðoì�õJïAëÂóJìUõ	�
�ÈóJì Q�÷�ð�÷�ì�ò�÷�ó©ì � ð¨ò�öaëíï�÷�ò�ïAñwð¨õ�� �Uñb�¢��óJðoï Q�óJð ��ð¨ó��&ð¨õ ���këíì����IõJì��&ñ�õ��e÷�î5õJì �P���Y÷#ð¨õJïAëíì�� ��Ccîoï�÷��	îoäIØDÌ©ã&ÏNÔ¾ü!ú=þ�	
üNûYü&ä @ ØYÒ¨Ó�ÝÈüNû&ú&û�á

ø û����wÍ#Ñ©Ù¨Ù � Í�4DÌ©Ò�ÝÃÓ�×Yã�á£Ë�Ì=Í�ÎYÏ1Ò�Ï#ØYÝ·Ì&Í#Ï#Ð¾Ï#×eÙ8Ü8Ó§Ù�Î
ÚwÛa×�Ì©Ð¾Ó·ÍjÏ��YÍ�Ý�à�Ô¨ÓÃÑ=× á���ð¨óNò�÷�÷ �©ëíì��©î	ó)Q1ïéöY÷����&ïíö � ì�ìDñ�õ�����ì�ï�÷�ðoì�õ �
ïAëÂóJì�õ�� �LC^����ócîoëíñ<�*óJìC�Èó ����ñwïO÷#ð � ð¨ò�öaëíï�÷�ò#ïAñwð¨÷�äwØDÌ©ã&ÏNÔjü!û�ü�	 
&ý&ý�ä � ÌcÛ üNû&û�
wá

ø ü!ý���
�Ï#×1Ð¾Ï#Ó 
 á!ç¹Ü8à(Ì©×�Ú � Ñ=ÎeàDÌ � áJË£Î�Ì©×�ã�á @ Í�Î�ÓÃÏ!ÕeÓ�×Yã8ÎYÓ�ã&Î1Ó�×�Ô�Ù¨Ò�à�ÍoÙ�ÓÃÑ=× Í#Ì=Í�ÎYÏ9ØDÏ!Ò�ßéÑ=Ò¨ÐÅÌ©×DÍ�Ï6Ü8ÓÃÙ¨Î(Ì&×-Ñ=ØwÙ¨Ó�Ð¾ÓÃè!ÓÃ×�ã
Í#Ñ&Ð¾ØYÓ�ÝÃÏ!Ò!á���ð¨ó!ò�÷�÷ �Jëíì��Jî5ó'QÅïíö�÷ ���cïéö � ìDì�ñ�õ	���oì�ï�÷#ðoìUõJïAëÂóJì�õ�� �LC^����ócîoëíñ<� óJìR�Èó^�4�Uñwï�÷�ð � ð¨ò�öaëíï�÷�ò�ïAñwð¨÷#ä?Ø�Ì&ã&ÏNÔ

©ÿ�

	 
 ù ü&ä�üNû&ú=ûYá

ø ü&ü�� @ ÖYÒ�Ì&Î�Ì©Ð � Ï#×�ÚYÝ�Ô¨Ñ&× ä��aÎYÝ�Ñ&Ð¾ÓÃÙ ��á � ÓÃ×eÙ�Ï#ÒNäIÌ©×DÚ ê àwÙ¨Î �aÎeÙ�Ñ&åaÎ�Ì©Ð¾Ï!Ò!á5Ë£Ñ=ÐkØ�ÓÃÝ�Ï¾Ù¨Ó�Ð¾ÏgÓÃ×DÔ�Ù�Ò¨à�Í�Ù¨Ó�Ñ&× Í#Ì=Í�ÎYÏ¾Ñ&ØwÙ�Ó��
Ð¾Ó�è!ÌJÙ�ÓÃÑ=×�Ô!áf�Èó ����ñwïO÷#ð � ð¨ò�öaëíï�÷�ò#ïAñwð¨÷�äfü�
5DWþ7KV��ü�� ��	wú&ú ��ä �=àYÝ�Û ü!û=û©ÿ�á

ø ü 
�� �1Ì&Ò¨Ý � Ï�Ù¨Ù¨Ó·ÔÅÌ©×�Ú ê Ñ&ÖUÏ#Ò¨Ù5Ë¶áÈç¹Ì&×�Ô�Ï!× á � Ò¨Ñ¢��Ý�Ï5ã=àYÓ�ÚYÏ!ÚZÍ�ÑwÚwÏ]ØDÑeÔ�ÓÃÙ¨Ó�Ñ&×YÓ�×YãDá ��ð�ó!ò�÷�÷ �Jëíì��©î ó)Q]ïíö�÷ � � � �
�'< �
��� � �"! �$#&�6ó©ì Q�÷#ð¨÷#ìUò�÷	ó©ì4��ð�ó��&ð¨õ^���këíì��%�?õ©ì��&ñ�õ��e÷&�k÷�î�ë �&ìæõ©ì �����4� �Ã÷��¾÷#ì�ï�õJïAëÂóJìDäYØ�Ì&ã&Ï!Ôjü ��	 
 �aä��=àY×YÏ¾ü!û=û&ýYá

ø ü!þ����-á ê á ê Ì©à á �-ÌJÙ�Ì ��ÑJÜ Ì&×�Ú ÚwÏ!ØDÏ!×�ÚwÏ#×DÍ�Ï£Ì&×�Ì©Ý�ÛwÔ�Ó·ÔfßéÑ=Ò?Ó�×�Ô�Ù¨Ò�à�ÍoÙ�ÓÃÑ=× ÝÃÏ!Õ&Ï!Ý&Ø�Ì&Ò�Ì&ÝÃÝ�Ï#Ý�Ó�Ô¨Ð�á��IõJì��&ñ�õ��e÷�î�õJì ���Èó^�4�Uë �Ã÷#ð�î
Q�ó©ð��8õJð¨õ	� �Ã÷����Èó^�4�UñwïAëíì��&äYØ�Ì&ã&ÏNÔ 
©þ��
	 
 ù ü&ä @ àYã
üNû&û�ü&á

ø ü#ÿ	� @ á �-Ì©Ó�×��wÌ&ÐkØ�ÝÃÏNÔ¶Ì&×�Ú � Ì©à�Ý�	 á�ç�Ó�Ý���×Yã&Ï!Ò!á1Ë£ÑwÚwÏ(Ò�Ï#Ñ=Ò¨ãeÌ©×YÓ�è!Ì©Ù¨Ó�Ñ&×5ßéÑ&Ò-ÓÃ×�Ô�Ù¨Ò�à�Í�Ù¨Ó�Ñ&× Í#Ì=Í�ÎYÏ!Ô!á¹âIÏ!Í�ÎY×�Ó�Í!Ì©Ý.Ò¨Ï!ØDÑ=Ò�ÙNä
Ë£Ñ=ÐkØ�àwÙ¨Ï!Ò �wÍ�Ó�Ï#×�Í#Ï �¹Ó�ÕaÓ�Ô¨Ó�Ñ&× �:N:N�Ë �fä � ×YÓ�Õ&Ï!Ò�Ô¨Ó§Ù�Û�Ñ©ß6Ë�Ì&ÝÃÓÃßéÑ&Ò�×YÓ·Ì¾ÌJÙ
��Ï#Ò�å&Ï#Ý�Ï#Û=ä (-ÍoÙ¨Ñ=ÖDÏ!Ò1ü!û=ú&úYá

ø ü ù � ê á ��á �aÓÃÙ¨Ï!Ô!á 
 ×DÔ�Ù�Ò¨à�Í�Ù¨Ó�Ñ&×�Ñ&Ò�ÚwÏ#Ò�Ó�×YãgßéÑ=Ò¶Ù�ÎYÏÅÍ�Ò�ÌcÛ ��ükÍ�Ñ&Ð¾ØYàYÙ¨Ï#ÒNá(âIÏ!Í�ÎY×�Ó�Í!Ì©Ý ê Ï!ØDÑ=Ò�Ù��Jú ��Ë � ��ý 
&þYä � ×YÓ�Õ&Ï!Ò�Ô¨ÓÃÙ�Û
Ñ©ß
Ë�Ì&ÝÃÓÃßéÑ&Ò�×YÓ·Ì	Ì©Ù �YÌ©× �¹Ó�Ï#ã=Ñ�ä �=àYÝ�Û ü!û��JúYá

ø ü���� � Ó·Í�Î�Ì&Ï#Ý�N�á 
�Ñ&ÝÃß�Ì©×DÚ � Ñ=×YÓ·Í#Ì ��á �?Ì&Ð]á @ ÚYÌJÙ�Ì�Ý�ÑwÍ#Ì©Ý�ÓÃÙ�Û
Ñ&ØwÙ�ÓÃÐ¾Ó�è#Ó�×Yã
Ì©Ý�ã&Ñ&Ò�ÓÃÙ¨ÎYÐ�á ��ð�ó!ò�÷�÷ �Jëíì��©îgó)Q¾ïéöY÷ � � ��
�'<=��� � �'! � �C�Èó©ì Q�÷#ð¨÷�ì�ò�÷ óJì,��ð¨ó �&ð¨õ^���	ëíì��'�?õ©ì��&ñ�õ��e÷(�	÷�îoë �©ì õ©ì �)���4� �Ã÷��Å÷�ìDïOõ©ïWëÂó©ì�äÈØ�Ì&ã&ÏNÔ(þ&ý*	eÿ=ÿ�ä��&àY×�Ï
üNû&ûYü=á

ø ü�� � � Ó·Í�Î�Ì&Ï#Ý!N�á�
æÑ=Ý§ß-Ì©×�Ú � Ñ&×YÓ·Í#Ì ��á��?Ì&Ð�á @ Ý�ÑaÑ&Ø Ù�Ò�Ì&×�Ô�ßéÑ&Ò�Ð¾Ì©Ù¨Ó�Ñ&×ôÙ�ÎYÏ#Ñ=Ò¨Û Ì&×�ÚdÌ&×dÌ©Ý�ã&Ñ=Ò¨ÓÃÙ¨ÎYÐ,Ù�ÑæÐÅÌ^�wÓ�Ð¾ÓÃè!Ï
Ø�Ì&Ò�Ì&ÝÃÝ�Ï#Ý�Ó·Ô�Ð�á+� @I@I@<>wð�õJìYî#õ=ò�ïAëÂóJì�î ó©ì4�8õ©ð¨õ�� ��÷��6õJì ���(ë·î�ïAðoë�A#ñwïO÷ � �LCcîoïO÷��(îoä 
(Déÿ KR� ÿ ù 
�	eÿ��wü&ä�(-ÍoÙ¨Ñ=ÖDÏ!Ò1ü!û=ûYü&á
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