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Ã†Á€³†À’ÊÖÆ4¶ŠÀ’ÁRÅ–µ

Ø

Í’Á†Ç

Õ

<

À•ÃxÊÚÇšÍÏÄšÆÑÇVòvÍ’Æ4ÊÖµãæ)µAÄ+ÄšµWÅ–µAÌãÍÏÁ	Å–µræ)À•Ì�ÌÎµŠÊÖæAÆÈÍ’Ð4µ•¿¨Ð4µ!Ç

À•Âdâ µŠÊÖÍÏÄšÆÈÀ’ÁxÁxµŠÐÈÇdÅ–µgÐÈÍÎÐÈÀ’É•ÆÈÇ+ÄšÆÑÒ�Ãxµ[æ)µŠÁ•ÄÖÊÖÍ’Ð4µÚÅ–ÆÑÇšÂ	À�Ç+µŠÁ•Ä�Åxµ

Ð�ë ÍÏÂxÂxÐÈÆÑæAÍ�ÄÖÆ4À•Á>=+?/@BA�CêÒ�ÃxÆ�Û�ÍàµAÁ†æä³	Í!î ïÈÁxµAÊ

Ø

À’Â–ÄÖÆ4ÌÎÆÑÇšÍÏí

ÄÖÆ4À•Á†ÇÚÓ

Ô’Õ

6 ÍÏåŽÆÈÌÎÆÈÇšµAÊ Ð�ë Ã–ÄÖÆ4ÐÈÆÑÇšÍÏÄšÆÈÀ’Á ÅxµŠÇ æAÍ’Â†Í’æAÆßÄxâ µŠÇÞÆ4Á	Å–Ã†Ç+í

ÄšÊÖÆÈµAÐÈÐ4µ!ÇRÂ	À•ÃxÊ Êxâ µAÂ
À’Á†ÅxÊšµ É’ÐÈÀ’ó†Í’Ð4µŠÌÎµAÁ�Ä ðÍÝÐÑÍàÅ–µAí

ÌãÍÏÁ†Åxµ»æ)À•ÌÎÌ�µŠÊÖæAÆÈÍ’Ð4µ

Õ3D

ÁrÀ•ó–ÄšÆÈµAÁ�Ä$ÍÏÐÈÀ’ÊäÇ�ÃxÁxµ1Å–µAí

ÌãÍÏÁ†Åxµ1æAÀ’ÌÎÌÎµAÊäæ)ÆÑÍÏÐÈµ
;

ÌÎÆÈÇšµÚÍÏÃ€ÂxÐÑÍÏÁ
;

Õ

Ø–Õ

·€â µŠÂ†ÍÏÊšÄšÆÈÊEÌ�µŠÁ†ÇšÃxµAÐÈÐ4µŠÌÎµAÁ�Ägæ)µAÄ+ÄšµÎÊxâ µAÂ
À’Á	Ç+µ�Æ4Á	Å–Ã†Ç+í

ÄšÊÖÆÈµAÐÈÐ4µ\çvæ�í)ð Í�í�ÅjÅ–µ!ÇêÛ•À’ÐÈÃxÌÎµŠÇêÅxµ òvÍÏó†ÊšÆÑæAÍÏÄšÆÈÀ’Á†Çäì

µAÁ�ÄÖÊšµãÐÈµŠÇÚÃ	Ç+ÆÈÁxµŠÇZÍÏÃ ÌÎµAÆÈÐ4ÐÈµAÃ†Êgæ)À’ÄZÅ–µãÄÖÊÖÍ’Á†Ç+Â
À’ÊšÄ

Ã†ÇšÆ4Á†µ)í�æ)ÐÈÆ4µŠÁ•ÄäÇ

Õ

�

ÍÏÁ†Ç»ÐÈÍãòéÀ’ÃxÐ)â µAµ[ÅxµE=+?/@BA�C&¿xÐ�ë À•Ã–ÄšÆÈÐF=+?3C ç

D

Â–ÄšÆÈÌÎÆÈÇÖÍ�í

ÄÖÆ4À•Á Å–µQÐÑÍ

<

ÊšÀ•É’ÊäÍÏÌÎÌãÍ�ÄÖÆ4À•ÁG6lâ µŠæAÍ’ÁxÆÑÒ•Ã†µ!ì1Û�Í Ê†â µŠÂ†ÍÏÊšÄšÆÈÊ

ÌÎµAÁ	Ç+ÃxµŠÐ4ÐÈµAÌÎµŠÁ•Ä ÐÑÍàÅ–µŠÌÎÍ’Á†Å–µUÅ¨ë À’ÊÖÉ•Í’ÁxµŠÇ€ÌÝâ µ!æAÍÏÁ†ÆÈÒ�Ãxµ!Ç

çvÆ4Á	Å–ÃxÆ4Äšµ�Â†ÍÏÊEÐ4µZÂxÐÑÍÏÁ~Å–µZòvÍÏó†ÊšÆÑæAÍÏÄšÆÈÀ’Á>ÛNâ µA³†ÆÈæAÃxÐ4µ!ÇÖì$µAÁ�ÄšÊÖµ

ÐÈµŠÇEÃ†ÇšÆÈÁxµŠÇEÅ–µ�Ì âµŠæAÍ’ÁxÆÑÒ•Ã†µ’¿†µŠÁ ÌÎÆ4Á†Æ4ÌÎÆÑÇšÍ’Á•Ä1ÐÈµŠÇEæ)ÀÏÄäÇ»Åxµ

ÄÖÊÖÍ’Á†ÇšÂ	À•Ê+ÄgÂ†Æzð µ!æ)µ!Ç[µAÁ�ÄÖÊšµWÐ4µ!ÇgÃ†ÇšÆÈÁxµŠÇ+ízòéÀ•ÃxÊÖÁxÆÈÇÖÇšµAÃxÊäÇ[Å¨ë À’Êší
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É•Í’ÁxµŠÇÚÌÝâ µ!æAÍ’ÁxÆÈÒ�ÃxµãµAÄZÐÈµŠÇgÃ†Ç+ÆÈÁxµ!ÇVí�æ)ÐÈÆ4µŠÁ�ÄšµŠÇgÅ–µQÌÎÀ’Á�ÄäÍÏÉ’µ

ÛNâ µA³xÆÑæ)Ã†Ð4µ!ÇA¿$µAÄ Ð4µ!Ç>æ)ÀÏÄäÇ>Å–µ òvÍÏó†ÊšÆÑæAÍÏÄšÆÈÀ’Á†Ç>Å–µ!ÇRÀ’ÊÖÉ•Í’ÁxµŠÇ

ÌgÃxÐ4ÄšÆ4í�Ç+Æ4Äšµ!Ç[ç9òvÍ’óxÊšÆÑæAÍ’óxÐÈµŠÇdÅxÍÏÁ	Ç$ÂxÐÈÃ†Ç+ÆÈµAÃ†ÊÖÇdÃ†ÇšÆÈÁxµŠÇäì

Õ

²´µgÂxÊÖÀ–æ)µ!ÇšÇšÃ†Ç�ÅxµgÂxÐÑÍÏÁxÆ��	æŠÍ�ÄšÆÈÀ’ÁRÄÖÊÖÍ�Û�Í’Æ4ÐÈÐ4µZÍ�Û’µŠæ[ÃxÁxµ

ÌãÍÏÆÈÐ4ÐÈµ ; ÌãÍ’æAÊšÀ�ÇšæAÀ’ÂxÆÑÒ�Ãxµ ; Å–µ$Å˜â µ �†ÁxÆ4ÄšÆÈÀ’Á�Å–µŠÇ�Û´â µŠ³xÆÑæ)ÃxÐÈµŠÇ´Ó

Ð4µoÌÎÀŽÅ¨ð µAÐÈµ’¿ ÐÈÍ Û’µAÊäÇšÆ4À•Á µ)ÄáÒ�ÃxµŠÐÈÒ�Ãxµ!Ç âµŠÒ�ÃxÆÈÂ	µŠÌ�µŠÁ�ÄÖÇ

Ð4À•ÃxÊäÅxÇ

Õ

6 ÍÏÆÑÇ¨ÆÈÐ’òvÍ’Ã–Ä'µŠÁ†Ç+Ã†ÆßÄÖµ´Í��ãÁxµŠÊ'æ)µAÄ+ÄÖµNÂxÐÑÍÏÁxÆ��	æŠÍ�ÄšÆÈÀ’Á

ðÍRÃxÁ¢ÁxÆÈÛ’µ!ÍÏÃ¢Å˜â µAÄÖÍÏÆÈÐÈÐ)â µRçéÌãÍ’Æ4ÐÈÐ4µÎÄÖµAÌÎÂ
À’ÊÖµAÐÈÐ4µÚ×VÀ•ÃxÊÖÁ†ÍÏÐÈÆzð µAÊÖµ

µ)ÄNÅ˜â µ �†ÁxÆ4ÄšÆÈÀ’ÁãæAÀ’ÌÎÂxÐzð µ)ÄÖµ˜Å–µ!Ç�ÛNâ µA³†ÆÈæAÃxÐ4µ!ÇÖì�Í �†ÁãÅ–µ$É�â µŠÁdâ µŠÊšµŠÊ

Å–µŠÇWÅ–µAÌãÍ’Á†Å–µŠÇWÂxÊxâ µAÛŽÆÑÇ+ÆÈÀ’Á†ÁxµAÐÈÐ4µ!ÇãÅ–µ~Â†Æzð µ!æ)µ!ÇrÍÏÃxÂ†ÊŠð µ!ÇãÅ–µ

Ðzë µAÁ	Ç+µŠÌgóxÐÈµÚÅ–µŠÇdòéÀ•ÃxÊÖÁxÆÈÇÖÇšµAÃxÊäÇ

Õ

<

À’ÃxÊ�æ)µ˜òvÍ’Æ4ÊÖµ’¿�Å–µ!Çgâ µŠæä³†Í’Á�ÄšÆÈÐ4ÐÈÀ’Á†Ç�Å–µdÛNâ µA³†ÆÈæAÃxÐ4µ!Ç ; ÂxÊÖÀÏí

ó†ÍÏó†Ð4µ!Ç ; Ç+À•Á•Ä|É�â µŠÁdâ µŠÊxâ µ!Ç çéÐÈµŠÇ ; Â†ÇšµAÃ	Å–ÀÏíúÛNâ µA³xÆÑæ)Ã†Ð4µ!Ç ; ì µ)Ä

Ðzë ÍÏÂ†ÂxÐ4ÆÑæAÍÏÄšÆÈÀ’Á��

„���Œ��

@	�
�

��Œ

@

�Ž„��

Û�ÍUÂ	À�Ç+Æ4ÄšÆÈÀ’ÁxÁ†µAÊQæAµŠÇ

Â†ÇšµAÃ†Å–À’í�Û´â µŠ³xÆÑæ)ÃxÐÈµŠÇ�Å†ÍÏÁ†Ç'Ð4µ!Ç�ÂxÐÑÍÏÁ†Ç Å–µaòvÍ’óxÊÖÆÈæŠÍ�ÄšÆÈÀ’Á	ÇŽ×VÀ’ÃxÊší

Á†ÍÏÐÈÆzð µAÊÖµŠÇãÅ–µ!ÇrÃ†ÇšÆÈÁxµŠÇ

Õ

²´µ Â
À•ÇšÆ4ÄšÆÈÀ’ÁxÁxµŠÌÎµAÁ�ÄWÅ–À•ÆßÄWÇÖÍ�ÄÖÆÈÇ+í

òvÍÏÆÈÊšµlÍÏÃoÌ�ÆÈµAÃxåLÐ4µ!Ç Û•À’ÐÈÃxÌÎµŠÇÝÂxÊxâ µAÛŽÆÈÇšÆÈÀ’ÁxÁxµŠÐÈÇÝÅ–µÜòvÍ�í

óxÊÖÆÈæŠÍ�ÄšÆÈÀ’Á	ÇrÊxâ µAÂ
À’Á†ÅxÃ†ÇQÍ’Ãêæ)À•Ì�ÌÎµŠÊÖæAµÝçvæ’ë µ!ÇVÄ€Ðzë µAÁ†É•ÍÏÉ•µ)í

ÌÎµAÁ�ÄrÂxÊÖÆÈÇrÂ†ÍÏÊãÐ�ë ÆÈÁ†Å–Ã	ÇVÄÖÊšÆÈµAÐ9ì�¿�ÄÖÀ’Ã–ÄWµAÁ Êšµ!Ç+Â
µŠæ)ÄÖÍ’Á•ÄãÐÈµŠÇ

æ)À•Á�ÄšÊäÍÏÆÈÁ•ÄÖµŠÇ˜Å˜â µAÄÖÍÏÆÈÐÈÐ)â µŠµŠÇ´Å–µEæä³	Í’Ò�ÃxµEÃ†Ç+ÆÈÁxµ

Õ

½'µŠÇ˜ÂxÐÑÍÏÁ†ÇdÅ–µ

òvÍÏó†ÊšÆÑæAÍÏÄšÆÈÀ’Á†ÇWÛNâ µA³xÆÑæ)Ã†Ð4µ!ÇÚ×VÀ’Ã†ÊšÁ†Í’Ð4ÆÈµAÊäÇrµAÄRÅ˜â µ)ÄäÍÏÆÈÐ4Ð)â µŠÇQÇ+À•Á•Ä

ÍÏÐÈÀ’ÊäÇ�Å˜â µ!æ)ÐÈÆ4Ádâ µŠÇ�µAÁrÅxµAÌãÍÏÁ†ÅxµŠÇ�ÂxÆzð µŠæAµŠÇ�µAÄaÄšÊäÍÏÁ†ÇšÌÎÆÈÇšµŠÇ�Í’Ã–å

òéÀ’Ã†ÊšÁxÆÑÇÖÇ+µŠÃxÊÖÇ

Õ

��
 ! '�#�!	y�y�uxy�� (

1

(ŽyB 7#�(/%��úu���'�w��’u� Šw�!
y�% (Žy $�%Šwzy�(

#�(

1

!
yB Šu	�,(���� (�� w"�+$�t�(3%

�»ÃxÀ’ÄšÆÑÅ–Æ4µŠÁxÁxµŠÌ�µŠÁ�ÄZÅxÍÏÁ	Çgæä³†Í•Ò•Ã†µrÃ†ÇšÆ4Áxµ•¿'ÐÈµWÇšµAÊÖÛŽÆÈæAµ

½'Í’Á†æ)µŠÌÎµAÁ�Ä'Å–À’Æ4Ä'À•ÊÖÅ–À•ÁxÁ†Í’Á†æ)µŠÊ¨Ð4µ�ÂxÊÖÀ’É•ÊÖÍ’ÌÎÌ�µ�Å–µ�òvÍ’óxÊÖÆßí

æAÍÏÄšÆÈÀ’ÁãÅ–µ$Ð�ë Ã	Ç+ÆÈÁxµ7Å˜â µ!æ)À•ÃxÂdâ µ´µAÁE×VÀ’ÃxÊäÇ�ÇšÃxÊaÃxÁÎ³xÀ•ÊšÆÈ¶AÀ•Á�Å–µ

Ù

ÌÎÀ’ÆÑÇ

Õ��

Ð'ÇŠë Í’É’Æ4ÄdÅxµEÂ†ÊšµŠÁ†Å–ÊÖµ»µŠÁ€æAÀ’ÌÎÂ–Äšµ1ÐÈµŠÇdÁxÀ•ÃxÛ’µŠÐ4ÐÈµŠÇ

æ)À•ÌÎÌÎÍ’Á†Å–µ!ÇWæAÐ4ÆÈµAÁ�Äšµ!ÇrÂ†Í’ÊšÛ•µAÁŽÃxµ!ÇrµAÁêÃ†Ç+ÆÈÁxµ Å–µAÂxÃ†ÆÈÇWÐÈÍ

Û’µŠÆ4ÐÈÐÈµ’¿ÏÅ–µ$ÐÈµŠÇ�Â
À•ÇšÆßÄÖÆ4À•ÁxÁxµŠÊaÍÏÃ�ÂxÐ4Ã	Ç�ÂxÊŠð µŠÇ�Å–µdÐÈÍ1ÅxÍÏÄšµ7ÇšÀ’Ã–í

³†Í’ÆßÄxâ µAµ´Â†ÍÏÊ�Ð4µ˜æ)ÐÈÆ4µŠÁ�ÄŠ¿�ÅxÍÏÁ	Ç'ÐÈµ´ÊÖµŠÇšÂ
µŠæ�Ä�Å–µdæ)À’Á�ÄÖÊÖÍ’Æ4Á�Äšµ!Ç'Å–µ

òvÍÏó†ÊšÆÑæAÍÏÄšÆÈÀ’Á µ)Ä Å¨ë ÍÏÂxÂxÊÖÀ�ÛŽÆÈÇšÆÈÀ’ÁxÁxµŠÌÎµAÁ�Ä~Êxâ µ)í�Í’æ)ÄšÃ†Í’Ð4ÆÑÇ–â µAµŠÇ

Õ

²´µ�Â
À•ÇšÆ4ÄšÆÈÀ’ÁxÁxµŠÌÎµAÁ�Ä'×VÀ•ÃxÊ´Å–µ!ÇNæAÀ’ÌÎÌãÍÏÁ†Å–µ!ÇNæAÐ4ÆÈµAÁ�Äšµ!ÇNµ!ÇVÄ

Êxâ µŠÍ’Ð4ÆÑÇ–â µ�Â†Í’Ê$Ðzë ÍÏÂxÂ†Ð4ÆÑæAÍÏÄšÆÈÀ’Á��

„��ŽŒ��

@������4A

Œ��

Õ

�

Í’Á†ÇcÃxÁxµ ÇšµŠæ)À•Á†Å–µ âµ)ÄäÍÏÂ
µ’¿��

„��ŽŒ��

@	����� A

Œ��

Ç–â µŠÒ�ÃxµAÁ	æ)µjÐÈµŠÇLÛ´â µŠ³xÆÑæ)ÃxÐÈµŠÇ ðÍmÐzë Æ4Á�Äxâ µAÊÖÆ4µŠÃxÊ Å–µ=æä³†Í’Ò�Ãxµ

×VÀ’ÃxÊÖÁdâ µŠµ Í��†ÁÜÅ–µ ÊÖµŠÇšÂ	µ!æ�ÄšµŠÊWÍ’ÃàÌ�ÆÈµAÃxå ÐÈµŠÇWÆÈÌ�Âdâ µAÊäÍ�ÄÖÆßòvÇ

Å–µŠÇêÍ�ÄšµŠÐ4ÆÈµAÊäÇàÅ–µ ÄÖÐ4µŠÊšÆÈµ’¿ãÂ
µAÆÈÁ�ÄšÃxÊÖµ µ)ÄêÌÎÀ•Á•ÄäÍÏÉ•µ’¿ãÒ�ÃxÆ

æ)À•Á†ÇVÄÖÆßÄÖÃxµAÁ�Ä'ÐÑÍ7æä³†Í�î ïÈÁxµaÅ–µaòvÍ’óxÊÖÆÈæŠÍ�ÄšÆÈÀ’Á1Û´â µŠ³xÆÈæAÃxÐÈµŠÇ

Õ

½aë Í�ÄÖµ)í

Ð4ÆÈµAÊZÄšÐÈµAÊÖÆÈµ€Å–µŠÌãÍÏÁ†Å–µ€ÃxÁxµ€Ç–â µŠÒ�ÃxµAÁ	æ)µWÒ�ÃxÆ˜ÌÎÆ4Á†Æ4ÌÎÆÑÇ+µRÐÈµŠÇ

æä³†ÍÏÁ†É’µAÌÎµŠÁ•ÄäÇ´Å�ë À•Ã–ÄšÆÈÐ4ÐÑÍÏÉ•µŠÇ
;

ÐÈÀ’ÃxÊäÅxÇ
;

Õ

½�µ1Å´â µAÂ	ÍÏÊšÄšµAÌÎµŠÁ•Ä

Â	µŠÆ4Á�ÄÖÃxÊšµ¬Êšµ!æä³xµAÊäæä³xµ ÃxÁxµ¬Çxâ µ!Ò•Ã†µAÁ†æAµlÌÎÆÈÁxÆÈÌ�ÆÑÇÖÍÏÁ�ÄêÐÈµŠÇ

æä³†ÍÏÁ†É’µAÌÎµŠÁ•ÄäÇdÅ–µ1ÄšµŠÆ4Á�Äšµ!Ç$Í��†Á>Å¨ë À’ÂxÄšÆÈÌ�ÆÑÇšµAÊ$ÐÑÍ�æAÀ’Á†ÇšÀ’Ì�í

ÌãÍ�ÄÖÆ4À•Á ÅxµRÇšÀ’ÐÈÛ�ÍÏÁ�Ä çéÐÈµ Ç+À•Ð4Û�Í’Á•Äãµ!ÇVÄãÃ–ÄÖÆ4ÐÈÆÈÇxâ µUð Í¢æä³†Í•Ò•Ã†µ

æä³†Í’ÁxÉ’µŠÌ�µŠÁ�Ä1Å–µãæAÀ’ÃxÐÈµAÃxÊÚÂ
À’Ã†Ê
;

ÂxÃxÊÖÉ’µŠÊ
;

Ð4µ!Ç1ÂxÆÈÇ+ÄšÀ•Ð4µAÄÖÇ

Å–µ Â	µŠÆ4Á�ÄÖÃxÊšµ�ì

Õ

¸NÁ��†Á�¿dÐ�ë ÍÏÄšµAÐÈÆÈµAÊRÅ–µÞÌÎÀ•Á•ÄäÍÏÉ•µ Êšµ!Ò�ÃxÆ4µŠÊ+Ä

ÃxÁxµãÇ–â µŠÒ�ÃxµŠÁ†æ)µ�Ò�ÃxÆ�Ð4ÆÑÇÖÇ+µÎÐÑÍWæä³†Í’ÊšÉ•µZÅ–µ!ÇEÂ	À�ÇVÄÖµŠÇÚÅ–µ�ÄšÊäÍ�í

Û�ÍÏÆÈÐ�µAÁ~ó
À’ÊäÅ~ÅxµZæä³†Í�î ï4Á†µgµAÁ
;

âµ!æAÍ’Ê+ÄäÍÏÁ�Ä
;

ÍÏÃÞÌãÍ�å–Æ4ÌZÃxÌ

ÐÈµŠÇãÛ´â µŠ³xÆÈæAÃxÐÈµŠÇÎµ)å–ÆÈÉ’µ!ÍÏÁ�ÄÎÅxµŠÇãÀ•Â˜â µAÊäÍ�ÄÖÆ4À•Á†Ç
;

æ)À•ÌÎÂxÐ4µAå–µŠÇ
;

Å–µ´Ì�À•Á�ÄÖÍÏÉ•µ

Õ

½ Í$Ç–â µŠÒ�ÃxµAÁ	æ)µaæAÍ’ÐÈæAÃxÐ)â µAµaæAÀ’Á†Ç+ÄšÆ4ÄšÃxµNÐ4µ
;

�†ÐÈÌ
;

Ò�ÃxÆ'ÇšµAÊäÍgµŠÁŽÛ’À��Nâ µ�ð Í�ÐÑÍ�òvÍÏóxÊÖÆÑæAÍ�ÄÖÆ4À•Á

Õ

�ŽÃxÊQÐÈÍUæä³	Í!î ïÈÁxµRÂx³3�–Ç+ÆÑÒ�Ãxµ’¿aÐÈµŠÇãòvÍÏóxÊÖÆÈæŠÍÏÁ�ÄÖÇrÂ	µŠÃxÛ’µŠÁ•Ä
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	>â µA³xÆÑæ)ÃxÐÈµŠÇ

µŠÁR·7µ)ÄšÀ•Ã†æä³xµ�ì˜ÂxÊšÆÈÀ’ÊÖÆÑÇ+µ1ÐÈµŠÇ$Û´â µŠ³xÆÈæAÃxÐÈµŠÇÚð ÍÎÂ†Í’ÇÖÇšµAÊ$µAÁ>ÍÏÄšµ)í
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ÐÈµŠÇaæAÐ4ÆÈµAÁ�ÄäÇA¿ÏÅ–µ!Ç�À’Âdâ µAÊäÍ�ÄÖÆ4À•Á†Ç˜ð Í1Ê†â µ!ÍÏÐÈÆÈÇšµAÊ�Ç+Ã†Ê�Ð4µ!Ç�ÛNâ µA³xÆÑæ)Ã†Ð4µ!Ç
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ÂxÊÖÀ’ó†Ðzð µŠÌÎµŠÇ�Å¨ë Í�ñ&µŠæ)ÄÖÍÏÄšÆÈÀ’Á[ÌZÃxÐßÄÖÆßíúÂdâ µŠÊšÆÈÀ–Å–µŠÇ'Í�Û’µŠæaÌ�ÆÈÁxÆÈÌÎÆßí
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ÇšµAÊEÐ4µ!Ç>â µŠæAÍ’Ê+ÄäÇ$ÐÈÀ’ÊäÇšÒ�Ã�ë À’Á>Áxµ�Â†Í’ÊšÛŽÆÈµAÁ�Ä�Â†Í•Ç�ð ÍQÊxâ µŠÂ	À•Á†Å–ÊÖµ

Â†Í’Ê+òvÍ’ÆßÄÖµAÌÎµAÁ�Ä7ÍÏÃxåWæ)ÆÈóxÐÈµŠÇ

Õ
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Û�Í’ÊšÆÑÍÏóxÐÈµŠÇEµAÄgÅ¨ë Ã†ÁÞÌÎÆÈÐßí
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âµAÄxâ µãÂ	ÍÏÊšòéÀ’ÆÑÇgÁdâ µŠæ)µ!ÇšÇÖÍÏÆÈÊÖµrÅ–µWÅ˜â µŠæ)À•ÌÎÂ	À�Ç+µŠÊ[ÃxÁ Â†ÊšÀ•óxÐzð µAÌÎµ

É•Ð4À•ó†ÍÏÐWÌgÃxÐ4ÄšÆ4í�Âdâ µAÊÖÆ4À–Å–µ!Ç¢µAÁ_Ã†ÁxµÜÇšÃ†æAæAµŠÇÖÇ+ÆÈÀ’ÁLÅxµ
;
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ÄÖÆßÄäÇ
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ÂxÊÖÀ’ó†Ðzð µŠÌÎµŠÇ€ÌÎÀ’ÁxÀ’í�Âdâ µAÊÖÆ4À–Å–µ!ÇQÂ
À’ÃxÊ>ÊÖµAÁ�ÄÖÊšµŠÊ ÅxÍÏÁ†Ç

Å–µ!ÇÎÄšµŠÌÎÂ†ÇQÅ–µ>Ê†â µŠÂ	À•Á†Ç+µ>æAÀ’ÌÎÂ†Í�ÄÖÆ4ó†Ð4µ!ÇãÍ�Û’µŠæ€ÃxÁ†µ Ã–ÄšÆÈÐÈÆßí

ÇÖÍ�ÄÖÆ4À•ÁWÆÈÁ�ÄšµAÊäÍ’æ)ÄšÆÈÛ’µ1Å–µŠÇ�ÍÏÂxÂxÐÈÆÑæAÍ�ÄÖÆ4À•Á†ÇdÅ¨ë À’Â–ÄÖÆ4ÌÎÆÑÇšÍÏÄšÆÈÀ’Á
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Å˜â µAÛ’µŠÐ4À•ÂxÂdâ µ!ÇáÂ	À•ÃxÊ ÇšÆ4ÌÎÂxÐÈÆ��	µAÊ ÐÑÍ ÌÎÀ–Å´â µAÐÈÆÑÇšÍÏÄšÆÈÀ’Á Å–µŠÇ

ÂxÊÖÀ’ó†Ðzð µŠÌÎµŠÇ µAÄlÐ�ë Ã–ÄšÆÈÐ4ÆÑÇÖÍ�ÄšÆÈÀ’Á Å–Ã
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Å–µdÌÎÀ’Á�ÄäÍÏÉ’µdÇšµ˜ÊäÍÏÌRð µŠÁxµAÁ�Ä$ð ÍEÅxµŠÇ�ÂxÊÖÀ’óxÐ�ð µŠÌ�µ!Ç Åxµ7²˜Í’Ê �Žµ)í

Ò�ÃxµŠÁ†æ)ÆÈÁxÉ1µ)ÄaÀ•Á•Ä�â µAÄxâ µ´ÄšÊäÍÏÆ4Äxâ µAµŠÇ�ÇšÀ’Æ4Ä�Â†ÍÏÊ�Å–µ!ÇaÍÏÐÈÉ’À•ÊšÆ4Äš³xÌÎµ!Ç

ÅxµZÊÖµŠæAÃxÆßÄ1Ç+ÆÈÌgÃ†Ð)â µ•¿
ÇšÀ’Æ4Ä»Â	ÍÏÊ1Å–µŠÇEÍÏÐÈÉ’À•ÊšÆ4Äš³xÌÎµ!Ç�É•Ð4À•Ã–ÄšÀ•Á†Ç

ÄÖÊŠð µŠÇ[ÇšÆ4ÌÎÂxÐÈµŠÇ�ÅxÍ’Á†Ç[ÐÈµWæŠÍ’Ç[Å–Ã Êxâ µAí�À•ÊÖÅxÀ’ÁxÁ†Í’Á†æ)µŠÌÎµAÁ�ÄEµŠÁ

ÄÖµAÌÎÂ†Ç$Ê†â µŠµAÐ&µAÁRó
À’ÊäÅWÅ–µ[æä³	Í!î ïÈÁxµ
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½'µŠÇ ÄÖµŠæä³xÁxÆÑÒ�ÃxµŠÇ¢Å�ë À•Â–ÄšÆÈÌÎÆÈÇÖÍ�ÄÖÆ4À•Á À•Á•Ä¢É�â µAÁdâ µAÊxâ µ Å–µ!Ç

ódâ µAÁdâ µ �	æAµŠÇ&ÄäÍÏÁ�Ä Ò�Ã†ÍÏÐÈÆ4ÄÖÍ�ÄÖÆßòvÇ�Ò�ÃxµNÒ�Ã†Í’Á•ÄÖÆßÄäÍ�ÄÖÆßòvÇ�ÍÏÃxÂ†ÊŠð µ!Ç�Å–µ!Ç

À•Âdâ µŠÊÖÍÏÄšÆÈÀ’ÁxÁxµŠÐÈÇ˜Å–µÚÐÑÍ�Ð4À•É’ÆÑÇVÄÖÆÈÒ�ÃxµÎÓ
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É•Í’Æ4Á	ÇãÒ•Ã	ÍÏÁ�ÄšÆ4ÄÖÍÏÄšÆ4òvÇ>ÓNÊxâ µŠÅxÃ†æ�ÄÖÆ4À•Á|Å–µ>ÐÑÍ¢æ)À•Á†ÇšÀ’Ì�í

ÌãÍ�ÄÖÆ4À•ÁáÅ–µàÇšÀ’ÐÈÛ�ÍÏÁ�Ä¢Â	À•ÃxÊ Ð4µ!Ç¢ÂxÃxÊÖÉ’µ!ÇÞµŠÁáÍÏÄšµAí

ÐÈÆ4µŠÊWÅ–µÞÂ	µŠÆ4Á�ÄšÃ†Êšµ•¿´Êxâ µŠÅxÃ†æ�ÄÖÆ4À•Á ÅxÃêæ)À’Ä€Å–µ~ÄšÊäÍÏÁ†Ç+í
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É•Í’Æ4Á	Ç|Ò�Ã†Í’Ð4Æ4ÄšÆ4ÄÖÍÏÄšÆ4òvÇ ÓQÅ–µ ÌÎµAÆÈÐ4ÐÈµAÃ†Êšµ!Ç Êxâ µŠÂ	À•Á†ÇšµŠÇ

ÆÈÁ†Å–Ã†Ç+ÄšÊÖÆ4µŠÐ4ÐÈµŠÇUð Í ÐÑÍ Å–µAÌãÍ’Á†Å–µUæ)À•ÌÎÌ�µŠÊÖæAÆÈÍ’Ð4µ•¿dÃxÁ

ÌÎµAÆÈÐ4ÐÈµAÃ†Ê'ÊÖµŠÇšÂ	µ!æ�Ä�ÅxµŠÇ'Å˜â µAÐÑÍÏÆÑÇ�æ)ÐÈÆÈµAÁ�ÄÖÇ�ÅxÍÏÁ	Ç�ÐÈµŠÇ ÂxÊšÀ’í

É’ÊäÍÏÌÎÌÎµŠÇdÅ–µ1òvÍ’óxÊÖÆÈæŠÍ�ÄšÆÈÀ’Á	Ç´Ã	Ç+ÆÈÁxµ’¿†µ)ÄÖæ
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½Në ÃxÄšÆÈÐ4ÆÑÇšÍÏÄšÆÈÀ’ÁÚÅ–µ!Ç&Äšµ!æä³xÁxÆÑÒ•Ã†µŠÇ'Å�ë À•Â–ÄšÆÈÌÎÆÈÇÖÍ�ÄÖÆ4À•ÁEµŠÁ1Ð4À’í

É•ÆÈÇ+ÄšÆÑÒ�Ãxµ7Í»òéÀ’ÊšÄšµŠÌ�µŠÁ�Äaó˜â µAÁdâ µ �	æAÆ)â µ´Å–µ$Ð�ë ÆÈÌÎÂxÃxÐÑÇ+ÆÈÀ’ÁãÅ–µ$Â†Ð4Ã–í

ÇšÆÈµAÃxÊäÇRÂxÊÖÀÏ×Vµ)ÄäÇ>Å¨ë µAÁ�ÄšÊÖµAÂxÊÖÆÑÇ+µ•¿dÒ�ÃxÆgÀ’Á�Ä>µAÁ�ÄšÊäÍ!î ïÈÁdâ µ ÅxÍÏÁ	Ç

ÐÈµAÃ†Ê�ÇšÆÈÐ4ÐÑÍÏÉ•µNÐÈµdÅ˜â µAÛ•µAÐÈÀ’ÂxÂ
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æAÍ�ÄÖÆ4À•ÁWÆÈÁ†Å–Ã	ÇVÄÖÊšÆÈµAÐÈÐ4µÚµŠÁRÐzë µŠÇšÂ†Í’æAµÚÅ–µ,+�ÍÏÁ†Ç
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Å˜â µAóxÃxÄxâ µ|Â†ÍÏÊUÅxµŠÇ ÂxÊÖÀÏÄÖÀÏÄ��ŽÂ	µ!Ç Å–µ|òvÍÏÆÑÇšÍ’óxÆ4ÐÈÆ4Äxâ µ•¿ÚÂ†ÍÏÊšòéÀ’ÆÑÇ

µAåŽÄšÊŠî µAÌÎµAÌÎµŠÁ•Ä �†ÁxÆÑÇA¿
Ò•Ã†Æ À•Á•Ä»Â	µŠÊšÌÎÆÑÇ�ð ÍãÐÑÍÎòéÀ•ÆÈÇ»Å–µgÛ�ÍÏÐÈÆ4í

ÅxµAÊ˜Ð4µ!ÇNÌÎÀ–Å¨ð µŠÐ4µ!ÇNÍÏÐÈÉ’À•ÊšÆ4Äš³†Ì�ÆÑÒ�ÃxµŠÇNµ)ÄdÐ4µ!ÇNÂ
µAÊšòéÀ’ÊÖÌãÍÏÁ†æAµŠÇŠ¿

ÅxµãÛNâ µAÊÖÆ��†µŠÊ»ÐÑÍRÅ–ÆÑÇ+Â
À’ÁxÆÈóxÆÈÐ4Æ4Äxâ µÎÅxµŠÇÚÇ �ŽÇ+ÄŠð µAÌÎµŠÇEÅ¨ë Æ4Á–òéÀ•ÊšÌãÍÏí
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µAÁ�ÄÚÆÈÁ

µ!Í’æä³ ÊÖÀ’ÃxÄšÆÈÁxµ

Õ �

ÄrÍÏÐÑÇšÀ Çš³xÀ��7Ç�ÍÞÐÈÆÑÇVÄãÀÏòEÊšÀ•Ã–ÄšÆÈÁxµ!ÇgÄÖ³†Í�Ä

Í’Êšµ[æŠÍÏÐÈÐ4µ!Å€òéÊšÀ•ÌoÍãÂ†Í’Ê+ÄÖÆÈæAÃxÐÑÍÏÊ7ÊÖÀ’Ã–ÄÖÆ4Á†µ[ÍÏÁ†ÅR³xÀ��lÌgÃ	æä³

�dÍ’Ç�ÇšÂ	µŠÁ•Ä�ÆÈÁ�Í»ÊÖÀ’Ã–ÄÖÆ4ÁxµdÀ•Ágó
µA³†Í’Ðßò
ÀÏò
Í1æŠÍÏÐÈÐ4ÆÈÁxÉEÊšÀ•Ã–ÄšÆÈÁxµ

Õ

�

Ä�ÆÈÇZÍ>Û’µŠÊ �ÞÆ4ÌÎÂ
À’ÊšÄÖÍÏÁ�Ä�³xµAÐÈÂ¢Æ4Á ÆÈÅ–µŠÁ�ÄšÆ4ò ��ÆÈÁxÉÞÂ†ÍÏÊšÄÖÇÚÀ’ò

æAÀŽÅxµ �$³xµŠÊšµQÍ~Ð4À’ÄgÀÏòE²

<

¼_ÄÖÆ4ÌÎµQÆÑÇ�Ç+Â
µAÁ�Ä

Õ�w

Í’ÇšµŠÅ¢À•Á

ÄÖ³xÆÈÇãÍ’Á†ÍÏÐ �–Ç+ÆÑÇZÆßÄãÆÑÇZÀ’ò9ÄšµŠÁÝÂ
À•ÇÖÇ+ÆÈóxÐÈµQÄÖÀ Êšµ
�$ÊšÆ4ÄšµRÍ~Â	ÍÏÊšÄ

À’ò'Äš³†µ[æ)À–Å–µEÄšÀÎÊÖµŠÅ–Ã†æAµEÄš³xµZ²

<

¼êÄÖÆ4ÌÎµÚÁxµŠµŠÅ–µ!Å

Õ��

Á€Äš³xµ

æAÀ’Á†Ç+ÄšÊÖÃ†æ�ÄÖÆ4À•Á¢ÀÏò$ÄÖ³xÆÈÇÎÍ’Ð4É•À’ÊÖÆßÄÖ³xÌ=Æ4ÄZ³†µAÐÈÂ	µ!Å¢ÄšÀÞÊšµ!Å–Ã†æAµ

²

<

¼lÄšÆÈÌÎµÚó/�WÍ’ÇdÌgÃ	æä³€Í•Ç$ÍgòvÍ•æ�ÄÖÀ’Ê$ÀÏò

Ù

ÄšÀÎË

Õ

¾d³†µQÄäÍÏóxÐÈµ

Ô

Çš³xÀ��7ÇZÄš³xµ>Í�Û•µAÊäÍÏÉ’µWÇ+À•Ð4Ã–ÄÖÆ4À•Á Û�ÍÏÐÈÃxµ!Ç

Í•æä³xÆÈµAÛ’µ!ÅgÍÏò9ÄšµAÊ�µAåŽµ!æ)Ã–ÄÖÆ4Á†É�ÄÖ³xµ$ÍÏÐÈÉ’À’ÊÖÆ4Äš³xÌ

Ô$!

ÄÖÆ4ÌÎµŠÇ�Í’Á†Å

ÄÖ³xµãó
µŠÇ+ÄÚÇšÀ’ÐÈÃ–ÄÖÆ4À•ÁÞÛ�ÍÏÐÈÃxµ�òéÀ’ÊÚµ!Í’æä³ÞÀÏòNÄÖ³xµ

Ø�!

ÂxÊÖÀ’óxÐÈµAÌ

ÆÈÁ†Ç+ÄÖÍ’Á†æ)µ!Ç�ÂxÊÖÀ�ÛŽÆÈÅ–µ!Å�ó3�»Äš³xµ´æä³†ÍÏÐÈÐ4µŠÁxÉ’µ�À•ÊšÉ�ÍÏÁxÆÈ¶AµŠÊÖÇ�çéÄšµŠÇ+Ä+í

Çšµ)ÄäÇ�ºàÍÏÁ†Å

w

ì

Õ

¾d³xµ$Í’Ð4É•À’ÊÖÆßÄÖ³xÌ �˜Í•Ç�ÇVÄÖÀ’ÂxÂ
µŠÅ�Í�ò9ÄÖµAÊ

Ù"!#!

ÇšµŠæAÀ’Á†Å†Ç�À’òaµ)å–µŠæAÃ–ÄšÆÈÀ’Á>ÄÖÆ4ÌÎµÎÍ’Ç»Êšµ!Ò�ÃxÆ4ÊÖµŠÅ€òéÀ•Ê�ÄÖ³xµÎæä³†ÍÏÐ4í

ÐÈµAÁ†É’µ

Õ

-†À’ÊZÄšµ!ÇVÄšíúÇšµ)ÄãºoÄš³xµRÍÏÐÈÉ’À•ÊšÆ4Äš³xÌ Çš³xÀ��7Ç�ÍÏÁ

Ô��xÕÈÔŠÙ��

ÆÈÌÎÂxÊÖÀ�Û’µAÌÎµŠÁ•ÄWÀ�Û’µAÊQÄš³xµÞÊšµAòéµAÊÖµAÁ†æAµ~Û�ÍÏÐÈÃxµ!ÇA¿

Ø’Ø–Õ 	+	��

Æ4ò

�•À’Ã�À’ÁxÐ �gæAÀ’ÃxÁ�Ä�Äš³†µ$Æ4Á†Ç+ÄÖÍ’Á†æ)µ!Ç�Äš³†ÍÏÄ �´µŠÊšµ˜Ã†ÇšµŠÅZÄšÀÚÊäÍÏÁ 9

ÄÖ³xµ7Â†Í’Ê+ÄÖÆÈæAÆ4Â	ÍÏÁ�ÄÖÇ�ÆÈÁ�Äš³xµ�Ò�Ã†Í’Ð4Æ4ò �ŽÆ4Á†É[ÇVÄäÍÏÉ’µ!Ç�ÀÏò
Äš³xµ»æä³†ÍÏÐ4í

ÐÈµAÁ†É’µ

Õ

-xÀ•ÊãÄšµ!ÇVÄšíúÇšµ)Ä

w

Äš³†µ Æ4ÌÎÂxÊÖÀ�Û’µŠÌÎµAÁ�ÄrÆÈÇQË

!†Õ 	•Ù��QÕ

¾d³†µãÆ4ÌÎÂxÊÖÀ�Û’µŠÌ�µŠÁ�ÄEÆÑÇ1ÌÎÀ•Ç+Ä1µŠÛŽÆÈÅ–µŠÁ�Ä[Æ4ÁÞÄš³xµãÆÈÁ†Ç+ÄÖÍ’Á†æ)µ!Ç

�$Æ4Äš³>ÇšÆ4¶ŠµÚÉ’ÊÖµŠÍÏÄšµAÊ´Äš³	ÍÏÁ

Ø�!"!

Ç+ÄšÊÖÆ4Â	Ç

Õ

�����$� �.�"!�#&%'��� (F),+.- !0/ �.��/ �:1435('#�7 - (6!�8=�F%'�:9G��-><��.3D-=<��@?BAC/ � 35(6�"!�+'#E#��.��� �F� �G%4H I�!Y%'� J(�� (*MK/ � - !$8�!Y+6#&OF<��Y� A,Q R'R�S�STSVU�35+.(0%'�"W.U�+63"X
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Courses de fourmis 

 

Jean-Charl es BILLAUT    Carl  ESSWEIN

� u���!4'�u� 
!
w '�( # 
 :)y � !4'

1

u� Šw�� $�(

•€y w �4(/'�%Šw� �( #�(�� !4$�'�%

� �(/��u�'� 
(

1

(ŽyB g:Ay � !4'

1

u� Šw�� $�(

< !	t�2  
(3� �



� !,$�'�%

���

u �4(Žy $�(c6 (Žuxy < !4'� Šuxtzw�%

�
	���
�


� !4$�'�%

�

ˆ’…Ž…•‡’•–—x“’•�‰¨ˆ����’—–›’•–”xE�‹ G�”

™’‡•”x…a‹+‘tE E��†‘	ˆ!‰†“�‘•—�•˜‹�•Ž‰&ˆ����’—x›�•–”xE�‹�G�”

�
!4 
%ŒI �’t �(3%7M

À•ÊÖÅxÀ’ÁxÁ†Í’Á†æ)µŠÌÎµAÁ�ÄŠ¿&ÊÖµŠæä³xµŠÊÖæä³xµ�À’Âdâ µAÊäÍ�ÄÖÆ4À•ÁxÁxµAÐÈÐÈµ’¿&Ì âµ)ÄÖ³xÀ–Å–µŠÇ1µAå–Í•æ�ÄÖµŠÇŠ¿¨Ì âµ)Äš³†ÀŽÅxµŠÇÚÍÏÂ†ÂxÊšÀ–æä³dâ µAµŠÇŠ¿&æ)À’Ì�í

ÂxÐÈµ)å–ÆßÄxâ µÚÅ–µŠÇdÂ†ÊšÀ•óxÐzð µAÌÎµŠÇŠ¿ŽÛ�Ã†Ð4É�ÍÏÊÖÆÈÇÖÍ�ÄÖÆ4À•Á

Õ

� �

G�D�`�FrH PRB˜D�@AFZG

½aë À’ó–×Vµ!æ�ÄÖÆßò$Å–µræ)µAÄgÍÏÊšÄšÆÑæ)ÐÈµÎÁ�ë µ!ÇVÄ[Â	Í’ÇÚÅ–µãÂxÊ†â µ!Ç+µŠÁ•ÄÖµAÊÚÅ–µãÁxÀ•ÃxÛ’µ!ÍÏÃ–å Ê†â µ!Ç+ÃxÐ4ÄÖÍÏÄÖÇÚÅ–µãÊÖµŠæä³†µAÊäæä³xµ�ÇšÃxÊÚÃxÁ ÂxÊÖÀ’ó†Ðzð µŠÌÎµ

Å¨ë À’ÊäÅ–À’ÁxÁ	ÍÏÁ†æAµAÌÎµAÁ�Ä'À•Ã[Å–µ´ÊÖµŠæä³†µAÊäæä³xµ�À’Âdâ µAÊäÍ�ÄšÆÈÀ’Á†ÁxµAÐÈÐ4µ�Å–À•ÁxÁdâ µ

Õ

½Në À•ó–×VµŠæ)ÄšÆ4òxµŠÇ+Ä�Å–µ´ÂxÊxâ µŠÇšµAÁ�ÄšµŠÊ'Å–µAÃxå˜×VµŠÃ–å¨¿ŠÂ
µAÊÖÌÎµ)ÄšÄÖÍÏÁ�Ä

Å¨ë Æ4ÐÈÐ4Ã	ÇVÄÖÊšµŠÊ˜ÐÈµŠÇdæAÀ’Á†æAµAÂ–ÄäÇ˜Åxµ»ó†Í•Ç+µ1Å–µ1ÐÑÍgÊÖµŠæä³xµŠÊÖæä³†µ7À’Âdâ µAÊäÍ�ÄšÆÈÀ’Á†ÁxµAÐÈÐ4µ•¿•æAÀ’ÌÎÌÎµ»ÐÑÍZæAÀ’ÌÎÂxÐÈµ)å–Æ4Äxâ µ1Å–µŠÇ˜ÂxÊÖÀ’ó†Ðzð µŠÌÎµŠÇaµAÄ7Å–µŠÇ

ÍÏÐÈÉ’À•ÊšÆ4Äš³xÌÎµ!ÇA¿¨ÐÈµŠÇgÁxÀÏÄÖÆ4À•Á†Ç[Å–µrÌÝâ µAÄš³xÀ–Å–µQµ)åxÍ’æ)Äšµãµ)Ä�Å–µrÌ âµ)ÄÖ³xÀ–Å–µrÍÏÂ†ÂxÊšÀ–æä³dâ µAµ’¿¨ÐÈµŠÇgæAÍÏÐÑæ)Ã†ÐÈÇZÅ¨ëVâ µŠæAÍ’Ê+ÄäÇ1ÊšµŠÐÈÍÏÄšÆ4òvÇÚÂ
À’ÃxÊ

æ)À•Ì�Â	ÍÏÊÖµAÊWÅxµŠÇ€Ì âµ)ÄÖ³xÀ–Å–µŠÇŠ¿dÐ4µÞÄšÀ•Ã–Ä¢ð Í ÄšÊäÍ�Û’µŠÊÖÇQÅ–µŠÇZ×VµAÃxå

Õ

½Në µŠÁ†ÇšµAÌgó†Ð4µ ÍUÃxÁlÀ’óx×VµŠæ�ÄÖÆßò�Å–µÞÛŽÃxÐÈÉ•Í’ÊšÆÑÇÖÍ�ÄšÆÈÀ’Á'¿NÂ
À’ÃxÊ

Â	µŠÊšÌÎµAÄ+ÄšÊÖµQð ÍÎÅ–µŠÇdÁ†À�Û�ÆÑæ)µ!Ç$Å–µ[ÇŠë ÆÈÁxÆ4ÄšÆÈµAÊ7ÍÏÃxåQó†Í’ÇšµŠÇ$ÅxµÚÐÈÍÎ·

D

¿–µ)Ä7Â
À’ÃxÊ�Â	µŠÊšÌÎµ)ÄšÄšÊÖµ1ÃxÁxµÚÂxÊxâ µŠÇšµAÁ�ÄäÍ�ÄšÆÈÀ’ÁWÀ’ÊÖÆ4É•Æ4Á	ÍÏÐÈµEÅ–µ

ÁxÀ•Ç�Í’æ)ÄšÆÈÛŽÆßÄxâ µŠÇ�ÅxµNÊÖµŠæä³xµŠÊÖæä³xµNÐ4À•ÊÖÇ Å¨ë Í•æ�ÄÖÆ4ÛŽÆ4Äxâ µ!Ç'Å–µ´Û�Ã†Ð4É�ÍÏÊÖÆÈÇÖÍ�ÄÖÆ4À•Á�¿Aæ)À•ÌÎÌ�µ´Â†ÍÏÊ µ)å–µAÌÎÂxÐÈµ
;

ÐÈÍ -´î µ)Äšµ´Å–µ´ÐÑÍ �–æAÆ4µŠÁ†æ)µ
;

Õ

²´µŠÇ

×VµAÃ–å¨¿�Ò�ÃxÆŽÀ’Á�ÄÚâ µAÄxâ µaÅ˜â µAÛ’µŠÐ4À•ÂxÂdâ µ!Ç&Â†ÍÏÊ�Å–µ!Ç1â µŠÐzð µŠÛ’µ!Ç¨Æ4Á†É�â µŠÁxÆ4µŠÃxÊäÇ�Å–µ

<

À•Ð���ÄÖµŠæä³�ë ¾'À•ÃxÊäÇA¿AÇšÀ’Á�Ä Í•æAæAµŠÇÖÇ+ÆÈóxÐÈµŠÇ�µAÄ'Äxâ µAÐ)â µŠæä³	ÍÏÊÖÉ’µŠÍ’óxÐÈµŠÇ

Å–µAÂ†ÃxÆÈÇ

�

Á•ÄÖµAÊÖÁxµ)ÄÚÓ

�B 
 &� M����™KgKQK 84tzw•8 $ y�w �JI  
!,$-'�%„8 � '��	� !,$-'

1

w"%&'�u�� ( '�%��

µ)Ä

�B & &� M���� KQKQK 84tvw 8�$�y w �JI  !4$�'�%V8 �"'�� 6 (/$�� #�(�� !,$-'

1

w"%��

²´³†Í’Ò�Ãxµdæ)À•ÃxÊäÇ+µ˜Å–µNòéÀ•ÃxÊÖÌ�ÆÑÇ�³�Ä+ÄÖÂWÓ �#�������

Õ

ÐÈÆ

Õ

ÃxÁxÆÈÛ�ízÄÖÀ’ÃxÊäÇ

Õ

òéÊ �!òéÀ•ÃxÊšÌÎÆÑÇ+ÊäÍ’æAµAÊäÇ �Næ)À•ÊšÊÖµŠÇšÂ
À’Á†ÅQð Í»ÃxÁ�ÂxÊÖÀ’óxÐzð µAÌÎµ˜Å¨ë À•Ê+í

Å–À’Á†Á†ÍÏÁ†æAµAÌÎµAÁ�Ä

Õ

º�Û�ÍÏÁ�Ä7Å–µÚæ)À’ÌÎÌÎµAÁ	æ)µAÊ$æä³†Í•Ò�Ãxµa×VµŠÃ�¿xÐÈµN×VÀ•ÃxµAÃxÊ$æä³xÀ•ÆÈÇšÆ4ÄdÃ†ÁWÁxÀ•ÌgóxÊÖµ»Åxµ»òéÀ•ÃxÊÖÌ�ÆÑÇdæ)À•Ì�Â†ÊšÆÑÇ˜µAÁ�ÄšÊÖµ

Ø

µ)Ä

�

µ)Ä�ÇšµAÐÈÀ’Á€ÐÈµd×VµAÃ�¿xÃ†ÁxµÚÆ4Á	ÇVÄäÍÏÁ†æAµ1ÅxÃ€Â†ÊšÀ•óxÐzð µAÌÎµ»µ!ÇVÄ7Í’Ð4À•ÊÖÇ˜É�â µAÁdâ µŠÊxâ µAµ�Í’Ð)â µ!Í�ÄÖÀ’ÆÈÊšµŠÌ�µŠÁ�Ä

Õ

� âµAÁdâ µAÊäÍÏÐÈµAÌÎµAÁ�Ä!¿ŠÐÈµ�×VÀ’ÃxµŠÃxÊNÅ˜â µŠæ)ÆÑÅ–µ$ÍÏÐÈÀ’ÊäÇ�Å¨ë ÃxÁãÀ’ÊäÅ–ÊÖµdÅxµ7æ)À’Ã†ÊÖÇšµdÂ	À•ÃxÊ�Ð4µ!Ç�òéÀ’Ã†ÊšÌÎÆÑÇA¿ÏµAÄaÐÈÍÚÇšÀ’ÐÈÃ–ÄÖÆ4À•ÁÎÒ�Ã�ë ÆÈÐxÂxÊÖÀ’Â
À•Çšµ

µŠÇ+Ä7ÌÎÆÈÇšµ1µAÁ>æ)À•Ì�Âdâ µ)ÄÖÆßÄÖÆ4À•Á€Í�Û•µŠæ»ÐÈÍÎÇšÀ’ÐÈÃ–ÄšÆÈÀ’ÁRÅ–µÚÐ�ë À•ÊÖÅ–ÆÈÁ†ÍÏÄšµAÃ†Ê

Õ

²´³†Í’Ò�Ãxµ�×VµŠÃ Å–µRòéÀ’ÃxÊÖÌÎÆÈÇr³•ÄšÄšÂ Ó �#�������

Õ

ÐÈÆ

Õ

ÃxÁxÆÈÛ�ízÄÖÀ’ÃxÊäÇ

Õ

òéÊ ���•µAÃ–åxÅ–µAòéÀ’ÃxÊÖÌÎÆÈÇ��RæAÀ’ÊÖÊšµ!Ç+Â
À’Á†Å ð Í ÃxÁàÂxÊÖÀ’óxÐ�ð µŠÌ�µ>Å–µ

Êšµ!æä³xµAÊäæä³xµãÀ•Â˜â µAÊäÍ�ÄÖÆ4À•ÁxÁxµŠÐ4ÐÈµ

Õ

½Në ÆÈÁ†Ç+ÄÖÍÏÁ	æ)µWÅxÃUÂxÊÖÀ’óxÐzð µAÌÎµãµ!ÇVÄ�É�â µŠÁ˜â µAÊ†â µŠµZÍÏÐAâ µ!Í�ÄšÀ•Æ4ÊÖµAÌÎµŠÁ•ÄÚÂxÃ†ÆÈÇZÊxâ µŠÇšÀ’ÐÈÃxµãÂxÊxâ µŠÍ’ÐÈÍ’óxÐ4µŠÌÎµAÁ�Ä

Â†ÍÏÊ$Ð�ë À’ÊäÅ–Æ4Á	Í�ÄšµŠÃxÊdµ)Ä7ÐÈµd×VÀ’ÃxµŠÃxÊ7Å–À•ÆßÄ�Í’ÃWÌÎÀ’ÆÈÁ†Ç$ÍÏÄ+ÄšµŠÆ4Á	Å–ÊšµÚÐÑÍÎÇ+À•Ð4ÃxÄšÆÈÀ’Á€ÂxÊšÀ•Â	À�Ç–â µAµ

Õ

������� � �"!$#&%'��� (*),+ -.!0/ � ��/ �21435(6#�7 -�(6!�8��*%'�:9;��-=<�� 35-><��@?BAC/ �.3D(6�"!�+6#E#�� �$� �F�.�G%4H I�!�%0�KJ (L� (FMN/ ��- !$8�!�+6#POF<��"� A,Q R'R�STS�SVU�35+.('%0�"W.U�+63YX
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@��YB7P>?äD>^ J7KSH P��'J�P

½�µ!Ç�×VµAÃxå€ÇšÀ’Á�Ä7æ)ÐÑÍ’ÇÖÇ–â µ!ÇNÂ	ÍÏÊ$ÁxÆÈÛ’µ!ÍÏÃRÅ–µÚÅ–Æ �ræAÃxÐßÄxâ µ

Õ �

Ð �WÍ€Ó

*

Ð4µ!Ç�×VµAÃ–åWòvÍ’æAÆ4ÐÈµŠÇÚç��Ïì�¿

*

Ð4µ!Ç�×VµAÃ–åRÅ–Æ �ãæAÆ4ÐÈµŠÇÚç����’ì

*

µ)Ä$ÐÈµŠÇ�×VµŠÃ–åQÄÖÊŠð µ!ÇdÅ–Æ �ræAÆ4ÐÈµŠÇÚç������’ì

Õ

½�µ!Ç˜×VµAÃ–å>òvÍ•æ)ÆÈÐ4µ!Ç1æ)À’ÊÖÊÖµŠÇšÂ	À•Á†Å–µAÁ�Äãð ÍWÅ–µ!ÇEÂxÊšÀ•óxÐzð µAÌÎµŠÇ»Â
À’Ð ��Á†À’ÌÎÆÈÍ’Ã–å

Õ

½�µŠÇ´×VµŠÃ–å~Å–Æ �ãæAÆ4ÐÈµŠÇÚæAÀ’ÊÖÊšµ!Ç+Â
À’Á	Å–µAÁ�ÄÎð Í€Å–µ!Ç

ÂxÊÖÀ’ó†Ðzð µŠÌÎµŠÇÚ¹

<

íúÅxÆ �ræ)ÆÈÐÈµŠÇgÍ’ÃUÇ+µŠÁ†ÇÚÀ•ÊÖÅ–ÆÈÁ†Í’Æ4ÊÖµ’¿�µAÄgÐÈµŠÇ$×VµŠÃ–å ÄšÊŠð µŠÇ[ÅxÆ �ræ)ÆÈÐÈµŠÇgæAÀ’ÊÖÊšµ!Ç+Â
À’Á	Å–µAÁ�ÄQð Í Å–µ!Ç[ÂxÊÖÀ’óxÐ�ð µŠÌ�µ!ÇÚ¹

<

í

Å–Æ �ræ)ÆÈÐ4µ!Ç7ÍÏÃRÇšµAÁ†Ç˜òéÀ•Ê+Ä

Õ

‚ � (

1

��t"(3%dM
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