
� ���������
	�����������
	�������������� ���!�
"#�
	��!$
%&	'�(�)	'�������)	'�

*+-,/.�02143517698
:4;=<->@?BADC�EGFIHKJLFMEGN-O�;=AQPBEGJ�R)AQ>4S)PBTVUVWYXZJLPB[=T-N-UQPBAQC5EGF�\2E]N-EGJLA^E

\2E]N-EGJLA^ELWY_ZJLA^;GN^PBELWY`;GJa;=SL;cbed=Rcf)g�h
i)i)i�j^k)l2jnmLoLp=q)pGr)oLp2jDk)s)tvu�w]qYx]k

y�z|{~}]�V�@�)}=������T�JLA�<VE]J4<~T��4A^U��a;][=T��YTVT�J5>aU^TVS5P�J�;�J)>4O��YT�N�E]F
N-TV<VT�JLA�;G�L�@N-E�;=<^�4T~U
A^E5N-TV�=>LP�N-TVO�T�JLA^UcT�Ja�GP�JaTVT�N^P�Ja�@�9H/J [=PBTV��E]F
AQ�4TcN-;G�LPBS�UQ�@P�FMAcA^E]�;]N-S@UcEG�7T�J|W�J4T~AQ�E]N^�)TVSYW;]J4S�<VE)EG�YT-N-;=AQPB[=T
<VE=O��L>aAQP�J4�LW�T�;]N-�G>aT
FME]N�AQ�aT
F�>@?�?BT�N�S@TV[�T�?BEG�aO�T�JLA�EGF9TVO�T-N-�G�
P�J4�c;=��T�JLAQ�DEGN^PBT�JLA^T~S�;G�L�@N-E�;=<^�4T~U�A^E�N-TV�=>LP�N-TVO�T�JLA^U�T�Ja�GP�JaTVT�N^P�Ja�@�
R�>a<���;]�@�LN-E=;�<��aTVUc�EG>L?BS ;=SLSvN-T~U^U�<�N^>a<�PB;G?!N-TV�=>LP�N-TVO�T�JLA^UcT�Ja�GP��
J4TVT-N^P�J4��<~EGJa<VT�N^JaUZUQ>a<^�5;=U�F/>@Ja<VAQPBE]J4;]?�PBAQC=WY�=>a;G?�PBADC=WY;GJaS��@N-E)<VT~U^UVW
>4UQP�Ja�e�]�v�]�4�L;=U!AQ�aT�FME)<~;G? <VEGJa<VT��aAV�

¡ ¢L£Z¤Y¥Y¦�§�¨�©|¤7ª�¦!£

«�¬L]®4¯ .]° ® . ]±Y¯-²�³ ´=µL�¶ G]® 8 ²�]· , ®�´c® 8Y¸ ¶| +!°v¹º+  . ]®4¯�´v±Y± +�° ´ . ³YG²�¯ °
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Ë�Ì4Í2Î�Ì4Í2ÎGÏ)Ð 1 «�¬LG®a¯ .G° ® . G±Y¯-²�³ ´=µL�¶ ]G® , ®4¯ +�° · 8Y. ]· , ® »�* ± +�,/¸ ´ +�, Â�Ã�´)²
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²�³ °L8 Â/· ¶| ¹D8Y+ ¯-³Y + ·Y]µ@]Â ° ±|]·�¯ ° ²- + µLe´)²c´ ¹D°4. ´vÂ Í ¬ 8Y, · , ®Y¬ .]° ® . ]±Y¯ , ®
»�*¿¹D+ ´ ¸  Å�°L+�Ä ² Í ¸58Y. ³�Â ,�Ä eÖL×QØ]ÙVÚ=ÛMÜ�´)®½·�ÝLÖ=Þ)ßàÜ�³ ´=µLc²� + µ@]·Ê´)²�¬ 8Y, · , ®Y¬
.]° ® . ]±½¯-² 1Ô ³½ Ä GÃ�¶ ]®½Vá ¯ °)¹ ³ ´=µ , ®Y¬�´v® »�*âÆ Â/]µL]Â .]° ® . ]±Y¯ °v¹ ´v¬L]®4¯ Í
´v®Y· 8 ² , ®Y¬ , ¯Ò´v²Ò´ã¬ 8½, · , ®½¬ .]° ® . ]±Y¯5· 8½+-, ®Y¬ »�* Í , ²�¯�³ ´)¯ , ¯ Å�, Â/Â9²� + µ@
¯ ° ¶ +-, ®Y¬ , ²-² 8 ]² . ]®4¯ +�, ®Y¬ ° ®ä´v®Ê´)¬@]®4¯c¯ ° ¬L]¯�³Y + Í ² ° ¯-³|´)¯c¯�³Y]Ã . ´)®�¶|
, ·Y]®4¯ , á|]· ´)®Y·�´)·Y· + ]²-²�]· 1
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.]°@¸ ± 8 ¯ , ®Y¬ Ë/Î�æ4Í�Î=ç=Ð-Í ´)®Y· , ® Å ³ ,/. ³ . ³|´)®Y¬@ , ² ° ®Y¬ °L, ®Y¬ Ë�è�Ð 1âÁ ®é´)¬@]®4¯ Æ
°L+�, ]®4¯-]· »�*ê¹D+ ´ ¸  Å9°@+-Ä ² Í .]+�8Y.], ´)Â »�*å.G° ® .  + ®Y²�² 8½. ³�´)² ¹Q8 ® . ¯ ,�° ® ´)Â , ¯^Ã Í
¼ 8 ´)Â , ¯^Ã Í ´)®½·c± +-°4. G²-² Å�, Â/Â@¶  °@+ ¬a´v® ,/Ç ]·�´ +-°@8 ®Y·5´)¬LG®a¯�²² ° ¯-³ ´v¯¯-³Y]Ã Å�, Â/Â
¶|�´)·Y· + ]²-²�]· , ®�´ Å ´=Ã Å ³ ,/. ³ , ²!´)±Y± +-° ± +-, ´)¯� ¹D°L+â° ±|]® Í · , ²�¯ +�, ¶ 8 ¯-]· Í ´)®Y·
.]° ®Y²-¯V´)®4¯-Â/ÃeGµ ° Â/µ , ®Y¬�]®4µ ,/+�° ® ¸ ]®4¯-² 1
Á ® ²� . ¯ ,�° ® Ì½Í Å �¶ +-, Vë|Ã + ]µ ,  Å ´ ¹  Å ²�]Â/ . ¯�]· »�*¿¹D+ ´ ¸  Å�°L+�Ä ² , ®

Å ³ ,/. ³e´)¬@]®4¯ .]° ® . ]±Y¯�²�±YÂM´=Ã�´�² 8 ¶Y²�¯~´v®a¯ , ´)Â +-° Â/ 1vÁ ®5²- . ¯ ,/° ® æ½Í Å  °L8 ¯�Â , ®Y
´Ñ® 8Y¸ ¶  +�°)¹�, ²�² 8 G²c¯-³ ´v¯�®YG]·�¯ ° ¶| , ®4µL]²�¯ , ¬a´v¯-]· , ® °L+ ·Y + ¯ °Ñ¹D8½+ ¯-³½ +
·Y]µ@]Â ° ± ´)® ´v¬L]®4¯ Æ^°L+�, ]®4¯-]· ´)±½± +-° ´ . ³�¯ °e»�*�1
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ý  Å�, Â/Â + ]µ ,  Å ¶ +�, Vë Ã�¯-³Y .]° ® . ]±Y¯-² °v¹ ´)¬@]®4¯�´)² 8 ²-]· , ®c²�]µL + ´)Â4²�]Â/ . ¯-G·
»�*ê¹D+ ´ ¸  Å9°@+-Ä ² 1
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« .]°L¸ ± ° ² , ¯-�²�Ãa²�¯- ¸ , ² ° ®½�¯�³ ´)¯ , ² ¸ ´v·Y 8 ± °)¹ ´5® 8Y¸ ¶| +�°v¹�.G°L¸ ± °)Æ
®Y]®4¯�²�% °L+ ´v¬L]®4¯-²&%�¯-³ ´v¯ , ®4¯� + ´ . ¯ Å�, ¯-³Ó�´ . ³ ° ¯-³Y + ¯ ° ± +�° · 8Y. Ñ² °L¸ 
° µL + ´)Â/Â�¶ ]³|´=µ ,/°@8Y+�1 «�® ,/¸ ± °L+ ¯V´)®4¯�± +  ¸Ñ, ²- °)¹ ¯-³½(' 0�) ´v±Y± +�° ´ . ³ , ²
¯-³|´)¯ , ®5·½]² , ¬L® , ®½¬Ò´v®e´ 8 ¯ °L¸ ´v¯-]·5²�Ã4²-¯- ¸ Í ° ®Y�²-³ °@8 Â/·5¯ + =´)¯�¯-³½�²-Ã4²�¯- ¸
´)®½· , ¯�²�]®4µ ,/+-° ® ¸ ]®4¯�´v²e´Ê¾nÂM´ + ¬@ +~À ²�Ã4²-¯- ¸ÉÅ ³ ° ²- ° µL + ´)Â/Â�± +-° ±  + ¯ , ]²
´ + �¯�³Y ° ®Y]² Å �´ ,/¸ ¯ ° ´ . ³ , GµL 1|Ô ³Yc²�±  .], á . ´)¯ ,/° ® °)¹ ¯-³Y5´ 8 ¯ °L¸ ´)¯�]·
²-Ã4²�¯- ¸ ²�³ °L8 Â/·Ñ¶ �·Y +�, µL]·�²-Ã4²�¯- ¸ ´)¯ ,/. ´vÂ/Â�Ã ¹D+�°L¸ ¯�³Y�·Y]² ,/+ ]· ¶|]³ ´=µ ,/°L8Y+
°)¹ ¯�³Y ° µL + ´)Â/ÂY²�Ãa²�¯- ¸Ó1LÔ Ã4± ,/. ´)Â/Â/Ã Í ° ®Y�²�¯~´ + ¯-² Å�, ¯�³e¬LÂ ° ¶ ´)ÂY²�Ã4²-¯- ¸ ¬ ° ´)Â/² Í
Å ³ ,/. ³�´ + !·Y .G°L¸ ± ° ²�]· 8 ®4¯ , Â@¯-³YGÃ . ´)®
¶ �´)²�² , ¬L®YG·c¯ °�, ®Y· , µ , · 8 ´vÂL´)¬LG®a¯�²
Ë+*YÍ2Î�,=Ð 1
«�¬L]®4¯-²�³ ´=µ@ . ´v± ´)¶ , Â , ¯ , ]² Í Å ³ ,/. ³ ¸ =´)®Y²�¯�³ ´)¯�¯-³Y ,/+ ¶|]³ ´=µ ,/°L8Y+ ¾M²- Æ

¼ 8 ]® . ]² °v¹ ´ . ¯ , µ , ¯ , ]² À�. ´v®�¶| .G° ®Y²�¯ + ´ , ®Y]·�² ° ¯�³ ´)¯�·Y]² ,/+ ]·�± +-° ±  + ¯ , ]²
´ + e²V´)¯ , ²�á ]· 1
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²-± ° ®½² , ¶ , Â , ¯ , ]²/.Y´v®Y·'´v²-² , ¬@®Y]·e¯ ° ² 8 ¶½²-]¯�² °)¹ ´)¬@]®4¯-² 1�0 Â/¯ ,/¸ ´v¯-]Â/Ã Í + ]²-± ° ® Æ
² , ¶ , Â , ¯ , ]²�´ + Ó² 8 ¶ · , µ , ·Y]· ² ° ¯-³|´)¯ , ®Y· , µ , · 8 ´vÂ�± ,  . ]²�´ + ä´v²-² , ¬@®Y]· ¯ °
, ®Y· , µ , · 8 ´)Â2´)¬@]®4¯-² 1
3 «21 0Ñ, ²�´ ¹Q+ ´ ¸  Å�°L+-Ä
¹D°@+ ¬ ° ´vÂ Æ · ,/+  . ¯-G· + ]¼ 8Y,/+  ¸ ]®4¯-²�´ . ¼ 8Y, ² , ¯ ,�° ®

Ë+3=Ð 1 «�² , ®�' 0�) Í ´ .]°@¸ ± ° ² , ¯�²-Ã4²-¯� ¸ µ ,  Å ± °L, ®4¯ , ²´)· ° ±Y¯-G· 1 «�¬L]®4¯-² ¸ ´=Ã
¶|c³ 8Y¸ ´v® Í ³ ´ + · Å ´ +  °@+ ² °v¹ ¯ Å ´ +  14Ô ³Y .]° ® . ]±Y¯ °v¹ ´v¬L]®4¯ , ²�² ,/¸Ñ, ÂM´ + ¯ °
¯-³|´)¯ , ®4' 0�)�1 «�®é´)¬@]®4¯ , ²5´Ó²-±| .], ´)Â ,/Ç ]· Ä4, ®Y· °v¹�° ¶65V . ¯ 1872,/Ä  ° ¯-³½ +
° ¶65  . ¯-² Í , ¯�³|´)²c²�¯~´)¯�]²5´)®Y· ° ¯�³Y + ± +�° ±| + ¯ , ]²Ò´v²-² °a.G, ´v¯-]· Å�, ¯-³ ° ¶65V . ¯-² 1



9�°)Å ]µ@ + Í , ¯ , ²�´)Â/² ° ´5± +�°a. ]²-² °L+�¹D°@+ ² °L¸ c´ . ¯ ,/° ®½² Í ´)®Y·ã¯-³Y +  ¹D°@+  .]° ® Æ
¯ +-° Â/²�²-¯~´v¯-�¯ + ´)®Y² , ¯ ,/° ®Y² 1�0 ®YÂ ,/Ä  ° ¯�³Y +�Ä4, ®½·Y² °v¹9° ¶65V . ¯-²e¾ Å ³ ,/. ³ , ® . Â 8 ·Y
]®4¯ , ¯ , ]² Í + ]ÂM´)¯ ,/° ®Y²�³ , ±Y² Í ´)®Y·�]µ@]®4¯-² À ´)¬@]®4¯-²�³|´=µL . ³ °L,/.  ° µ@ + ¯-³½ ,/+ ¶  Æ
³ ´=µ ,/°L8½+�1 * ´ . ³ä´v¬L]®4¯�³ ´v² . ´)± ´v¶ , Â , ¯ , G² Í Å ³ ,�. ³ , ²�´ÑÂ , ²�¯ °v¹ ´ . ¯ ,/° ®Y²�¯-³|´)¯
¯�³Y�´)¬@]®4¯ . ´)® ±| +�¹D°L+�¸�1YÔ ³½�·YG² , ¬L®Y + ²�¯~´ + ¯-² Å�, ¯-³ã¬ ° ´vÂ/² ¹D°L+ ¯-³Y ° µL +�Æ
´vÂ�Â .]°@¸ ± ° ² , ¯�5²-Ã4²-¯� ¸ Í ¯�³Y]® + Vá|®Y]²e¯�³Y ¸ 8 ®a¯ , Â�¯-³Y]ÃÊ´ +  + G· 8Y. ]· ¯ °
.]° ®Y²-¯ + ´ , ®4¯�²�¯-³ ´v¯ . ´)®�¶|�´)²�² , ¬L®YG·'¯ ° ´)¬@]®4¯-² 1
«�¬@]®4¯-² . ´)®�³|´=µL Å�, ²�³Y]²�¯-³ ´v¯�´ + 5¬ ° ´)Â/² Í ´v®Y· Å ³ ,/. ³ ¸ ´=Ã .]° ®4ë ,/. ¯

Å�, ¯-³�=´ . ³ ° ¯-³½ +�1 «�¬L]®4¯-²5³|´=µL ¹D8Y+ ¯-³Y + ´)¯-¯ +-, ¶ 8 ¯�]²5¯ °Ó+ G± + ]²�]®4¯eÂ ° ´v· Í
+ ]Â , ´v¶ , Â , ¯^Ã Í .]° ²-¯ Í ´)®½· ¸Ñ° ¯ , µL´v¯ ,/° ® 14Ô ³½]²-�´ +  8 ²�]·Ê¶4Ã ¯�³Y5·Y]² , ¬@®Y +c, ®
·Y .], · , ®Y¬ Å ³|´)¯ .]° ®Y²-¯ + ´ , ®4¯-² . ´)®�¶|c´)²-² , ¬L®Y]·ã¯ °�Å ³ ´)¯�´v¬L]®4¯-² 1
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Ô ³Y5«�Â/¶  + ¯�ÂM´v®Y¬ 8 ´v¬L�² 8 ±½± °@+ ¯-²�¯-³½ ¸e° ·YGÂ�Â , ®Y¬ °v¹9¹D8 ® . ¯ ,/° ® ´)Â + ]¼ 8Y,/+  Æ
¸ ]®4¯-² , ®�¯- +�¸ ² °v¹ ´ .]° Â/Â/ . ¯ ,�° ® °)¹ ´v¬L]®4¯-² , ®a¯� + ´ . ¯ , ®Y¬ , ® °@+ ·Y + ¯ ° ± +-° µ , ·Y
²� + µ ,/. ]²5®Y . ]²-²V´ + Ã ¹D°@+ ´)® °@+ ¬a´v® ,/Ç ´)¯ ,/° ® 12* ´ . ³å´)¬@]®4¯ , ² . ³ ´ + ´ . ¯� +-,/Ç ]·
¶4Ã�´ . ¯ ,/° ®½²!¯-³ ´v¯ . ³ ´)®½¬L °@+!¸ ´ , ®a¯V´ , ® , ¯-² °)Å ®�²-¯V´)¯- °)¹2Ä ® °)Å Â/]·Y¬L�´v¶ °@8 ¯
¯�³Y5A4¯- + ® ´)Â Å�°L+ Â/·Ê´)®Y· Õ °L+ ²�¯~´v¯-]² °)¹�° ¯-³Y + ´)¬@]®4¯-² 1º048½. ³Ê´ . ¯ ,/° ®Y²Ò´ + 
±| +^¹Q°L+-¸ ]·Ê¶4Ãå´)¬LG®a¯�² , ® °@+ ·Y + ¯ ° · , ² . ³ ´ + ¬@ .]° ®4¯ + ´ . ¯ 8 ´vÂ ° ¶½Â , ¬4´)¯ ,/° ®Y²
A4± + ]²-²�]· , ®Ñ¯- +�¸ ² °v¹º, ®4¯- + ® ´)Â´)®Y· .]°4° ±| + ´v¯ ,/° ® .G° ®Y²�¯ + ´ , ®a¯�² Ë�ç4Í�B=Ð 1

C½8 ® . ¯ ,�° ® ´)Â + ]¼ 8Y,/+  ¸ ]®4¯-² , ®5«�Â/¶  + ¯9´ + �A4± + ]²-²�]· , ®�¯� +-¸ ² °)¹ ´�²-G¯
°v¹!¹D°L+�¸ ´vÂ2²-¯~´v¯- ¸ ]®4¯-² 12Ô ³Y]²�5²-¯~´v¯- ¸ ]®4¯-²c´ + �¬ +-°@8 ± G·Ê´ +-°@8 ®Y·�´)¬@]®4¯-²
, ® °L+ ·Y + ¯ ° ·Y á ®Y ¯�³Ye²�]¯ °v¹ ´)· ¸Ñ, ²�² , ¶YÂ/5¶|]³ ´=µ ,/°L8Y+ ¯-³Y�´)¬@]®4¯-² ¸ ´=Ã
A4±| +-, ]® .  1�Ô ³ 8 ²�¯�³Y ® ° ¯ ,/° ® °v¹ ´v¬L]®4¯ , ²5²�]]®é´)²e´ Å ´=Ã °)¹�°@+ ¬4´)® ,/ÇVÆ
, ®Y¬5¯�³Yc²-±| .], á . ´)¯ ,/° ® ² ° ¯-³ ´v¯�¶|]³ ´=µ ,/°L8Y+ ±| + ¯V´ , ® , ®Y¬5¯ ° �´ . ³¿¾ . ÂM´)²�² °v¹ À
´v¬L]®4¯ , ² .]° Â/Â� . ¯-]·¿¯ ° ¬L]¯�³Y +�¹D°@+c+ �´v· ´)¶ , Â , ¯^Ã 1 07,�¸Ñ, ÂK´ + Â/Ã Í · , ²-¯ , ®Y¬ 8Y, ²-³ , ®Y¬
.]° ®Y²-¯ + ´ , ®4¯�²9¯�³ ´)¯9´ + �Â °4. ´vÂY¯ ° ´)®e´v¬L]®4¯ ¹Q+-°L¸ ¯�³ ° ²��¯-³|´)¯ + ]ÂM´)¯-�¯ °c° ¯-³Y +
´v¬L]®4¯-² ¹ ´ .], Â , ¯~´)¯�]² 8 ®Y·Y + ²-¯V´)®Y· , ®Y¬ °)¹ ¯-³Yc´)¬@]®4¯/. ²�¶|]³ ´=µ ,/°L8Y+=1
«�¬@]®4¯-² , ®Ñ«�Â/¶| + ¯�´ + 
® ° ¯ , ®a¯�]®4¯ ,/° ®|´)Â�´)®½·'· ° ® ° ¯�³ ´=µ@�¬ ° ´vÂ/² 14Ô ³Y

ÂM´)®½¬ 8 ´v¬L ¹D°4.]8 ²�]² ° ®�²-±| .], á . ´v¯ ,/° ® Í ´)®Y· , ²�® ° ¯ .]° ® .  + ®½]· Å�, ¯�³e¯-³½cA Æ
´ ¸e, ® ´)¯ ,/° ® °)¹ ´vÂ/¯- + ® ´)¯ , µ@]² ¹D°@+�¸ ]]¯ , ®Y¬c¬ ° ´)Â/² 1
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Ô ³Y C æ ¹Q+ ´ ¸  Å�°L+-Ä ¾ C½+-°L¸RCY8½Ç]Ç Ã5¯ °SCY°@+-¸ ´vÂ À Ë�æGÐ , ²9´ ¹D+ ´ ¸  Å9°@+-ÄcÅ ³ ,�. ³
´ ,�¸ ²�¯ °Ó.]° µL + ´ Å�, ·Y + ´v®Y¬L °)¹�+ ]¼ 8Y,/+  ¸ ]®4¯-²5]®½¬ , ®Y] +�, ®Y¬Ê´ . ¯ , µ , ¯ , G² 1
«�® ,/¸ ± °L+ ¯~´v®a¯â± ´ + ¯ °)¹ ¯-³½ ¹D+ ´ ¸  Å�°L+�Ä�, ²¯-³½�T * ®4¯- + ± +�, ²��U ° ·YGÂWV 1)Ô ³ , ²
¸Ñ° ·½]Â ³|´)²�á µ@�² 8 ¶ ¸Ñ° ·½]Â/²/X�1�¶65V . ¯ , µL@U ° ·YGÂ Í ' ° ® . ]±½¯�U ° ·Y]Â Í « . ¯ , µ Æ
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»�* ¾n 1 ¬ 1 ÍË�Î=èGÐ À]1|ý ³Y]®Ó¯-³½ + �´ +  ¸58 Â/¯ , ±YÂ/c´)¬@]®4¯-² Í ° ®Y5®½]]·Y²c¯ ° ³ ´=µL
Å ´=Ã4² °)¹9. ³ ´ + ´ . ¯- +�,�ÇG, ®½¬'¯�³Y�T Å ³ ° VÑ¯-³ ´v¯ , ² , ®4µ ° Â�µ@]· , ®�´(± +-°4. G²-² Í ´)®Y·
¯�³YeA4¯�]®4¯e´)®Y·¿® ´)¯ 8Y+  °)¹�, ®4µ ° Â/µL ¸ ]®4¯ 1 «�¬4´ , ® Í Å '´ +  , ®a¯� + G²-¯-G· , ®
´ã® ° ¯ ,/° ® °v¹ T Å ³ ° VÓ¯-³ ´v¯ , ²Ò´v±Y± +-° ± +-, ´v¯- ¹D°L+ ¯-³½ »�*âÆ Â�GµL]Â Í ² ° ¯�³ ´)¯5´
±Y³4Ã4² ,/. ´vÂ2® ° ¯ ,/° ® °v¹ ´v¬L]®4¯ ¸ ´=Ã�® ° ¯�¶ �´v·Y]¼ 8 ´v¯- 1

1�®Y . ´v®�· , ²�¯ , ®Y¬ 8½, ²�³�´�® 8Y¸ ¶  +�°)¹ Â/]µLGÂ�² °@+ ·½]¬ + ]]² °)¹ ± ´ + ¯ ,�.G, ±|´)¯ ,/° ®
¶4Ãe´)¬@]®4¯-² , ®Ñ¯-³Y »�* ± +-°4. ]²�²/X
Î 1 Z ´)²�² , µL , ®4µ ° Â/µ@ ¸ ]®4¯�%c«�®�´v¬L]®4¯ , ²�²~´ , ·�¯ ° ±| +^¹D°@+-¸&.  + ¯V´ , ®5´ . ¯ ,�° ®Y²
°@+ ´ . ¯ , µ , ¯ , ]² 1½Ô ³ , ² ¸ ´=Ã5¶|�´�·Y]² .]+-, ±Y¯ ,�° ® Í °L+ ´(± + ]² .]+-, ±Y¯ ,/° ® Í ´)² , ®
¯�³Ye´)²�² , ¬L® ¸ ]®4¯ °)¹�+ ]²�± ° ®Y² , ¶ , Â , ¯^Ã 1½Ô ³Ye´)¬@]®4¯ , ²�® ° ¯�± ´ + ¯ ,�.G, ±|´)¯ , ®Y¬
´v²�´)® ´ . ¯ , µL , ®a¯�]®4¯ ,/° ®|´)Â2´)¬LG®a¯ 1YÔ ³Yc´v¬L]®4¯�³ ´v²�® °5. ³ °L,/.  1

Ì 1 ' ° ®Y²-¯ + ´ , ®YG·e¶|]³ ´=µ ,/°L8Y+ %�«�®�´)¬@]®4¯/. ²!¶|]³ ´=µ ,/°L8Y+!, ² .]° ®½²-¯ + ´ , ®Y]·Ñ¶4Ã
²�±  .G, á . ´)¯ ,�° ® Í Å�, ¯-³ , ®e´�²�± ´ .  °v¹ ± ° ²-² , ¶½Â��¶ G³ ´=µ ,�°@8Y+ ¾n 1 ¬ 1 Í «�Â/¶  + ¯ ÀG1

æ 1L) ]² , ¬@® . ³ °L,/. &%'«�¬@]®4¯-²�´ + �´ . ¯ , µ@]Â/Ã , ®4µ ° Â�µ@]· , ® ¸ ´ Ä4, ®Y¬ . ³ °L,/. ]² Í
´v®Y·�¯�³Y]²� . ³ °L,/. ]²9´v®Y·�¯-³Y ,/+.]+�, ¯� +-, ´�´ + �A4±YÂ ,/.], ¯-Â/Ã . ´)±Y¯ 8Y+ G·5¶aÃ�¯�³Y
¸Ñ° ·½]Â/Â� + ¾n 1 ¬ 1 Í 3 «21 0½À]1

Ï 1L) ]² , ¬@® . ³ °L,/. �´)®Y·Ê´ 8 ¯ ° ® °L¸ Ã�%Ó«�¬LG®a¯�²Ò´ + �´ . ¯ , µ@]Â/Ã , ®4µ ° Â/µ@]· , ®
¸ ´ Ä4, ®Y¬ . ³ °@,�. ]² Í ´v®Y·�¯-³Y . ³ °L,/. ]²5´)®½· .]+-, ¯- +-, ´ ´ +  ° ®YÂ/Ã�± ´ + ¯ , ´vÂ/Â�Ã
´=µL´ , ÂM´v¶YÂ/�¯ ° ¯-³½ ¸Ñ° ·Y]Â/Â/ + ¾n 1 ¬ 1 Í f/g À
Ô ³Y + �´ + c´)Â/² ° · ,�}  + G®a¯ Ä4, ®Y·Y² °@+ T-Â/]µ@]Â/²OV °)¹ ± +-°4. G²-²/X

Î 1 ¯�³Y ° ±  + ´)¯ ,�° ® ´)Â�± +�°a. ]²-²S% Ô ³ , ² +  ¹  + ²5¯ ° ¯-³YÑ± +-°4. ]²�²-]²Ñ¯-³ ´v¯Ò´ + 
A4 .G8 ¯-]·ã¶aÃe´v¬L]®4¯�²9· 8½+-, ®Y¬�T +-8 ® Æ ¯ ,/¸ V Í , ®5¯-³Y�T 8 ²~´)¬@ Æ^Å9°@+ Â/·�V Ë/Î�3VÐ 1
Ô ³ , ² , ²Ñ¯-³Y�T-¶ 8 ² , ®Y]²-²�± +�°4. ]²-²;V , ®å¯-³YÓ¯~´ + ¬LG¯e]®4µ ,/+-° ® ¸ ]®4¯ 1 «�®
AY´ ¸ ±YÂ/ , ²�¯�³Y�T-Â , µL]²;V °v¹ ´)¬@]®4¯-² , ®Ñ«�Â/¶| + ¯ 1

Ì 1 ¯�³Y�·YG² , ¬L®Ñ± +-°4. ]²�²L% Ô ³ , ² +  ¹  + ²�¯ ° ¯-³½�± +�°a. ]²-²�]²�· 8½+-, ®Y¬ »�*Ó8 ²�]·
¯ ° ·Y .], ·Y Å ³|´)¯c¯�³Y ° ±| + ´v¯ ,/° ®|´)Â!± +�°4. ]²-²�²-³|´)Â/Â!¶| 1�Ô ³ , ² , ²c® ° ¯�¯ °
¶| .]° ® ¹Q8 ²-]· Å�, ¯-³�± +�°4. ]²-²�]² , ®e¯-³½ ) ]² , ¬L®e±½³ ´)²� °v¹ ²�Ãa²�¯- ¸ ·Y]µ@]Â Æ
° ± ¸ ]®4¯ 1 «�®ÓAY´ ¸ ±YÂ/ , ²�¯-³Y�¬ ° ´)Â·Y .G°L¸ ± ° ² , ¯ ,/° ®�± +�°a. ]²-² , ®(' 0�)
°@+�3 «21 021



æ 1 ¯�³Y ¸ ]¯-³ ° · ° Â ° ¬@Ã2% Ô ³ , ² +  ¹  + ²�¯ ° ¯-³Y .]° Â/Â/ . ¯ ,/° ® °)¹�.]° ´ + ²� Æ ¬ + ´ , ®Y]·
± +-°4. ]²�²5²-¯-G±Y²�¯�³ ´)¯ ¸ ´ Ä  8 ±�¯�³Y »�*é¸ ]¯-³ ° · ° Â ° ¬LÃ 1YÁ ¯
± + ]² .]+-, ¶|]²
³ °)Å ¯-³Y�· ,�}  + G®a¯ Ä4, ®Y·Y² °v¹�»�* ´ . ¯ , µ , ¯ , ]² , ®4¯- + ´ . ¯ Í ´v®Y· , ® Å ³ ´)¯
²�]¼ 8 ]® .  1�C½°L+ AY´ ¸ ±½Â� Í , ®�' 0�) Í ° ®Y�²�¯~´ + ¯-² Å�, ¯�³e¬@Â ° ¶ ´)Â|¬ ° ´)Â/² 1

Á ® f g Í ¯�³Y�¶ °@8 ®Y· ´ + Ã5¶|]¯ Å ]]®�¯-³Y ° ±| + ´v¯ ,/° ®|´)Â|± +-°4. ]²�²�´v®Y·e¯�³Y�·Y Æ
² , ¬@®e± +�°a. ]²-² , ²�® ° ¯ ¸ ]¯-³ ° · ° Â ° ¬ ,/. ´vÂ/ÂBÃ�± +  Æ ·YG¯- +�¸e, ®Y]· 1 «�®4Ã5± ´ + ¯ °)¹ ´)®
° ±| + ´)¯ ,/° ® ´)Â@± +-°4. ]²�² . ´)®c¶|�T + Vë  . ¯-]· 8 ±�V , ®4¯ ° ¯�³Y!·YG² , ¬L®c± +-°4. ]²�² 1=Ô ³Y
° ±| + ´)¯ ,/° ® ´)Â2± +�°4. ]²-² Í ´)²�·Y]² .G+-, ¶ G· ¶4Ã'´ 0 ¯ + ´)¯-G¬ ,/.�) G± ]®½·Y]® . Ã ¸Ñ° ·½]Â Í
¸ ´=Ã�²�¯ , Â/Â .]° ®4¯V´ , ®�¬ ° ´)Â/² 1|Á ® .]° ®a¯ + ´v²-¯ Í , ® ¸e° ²-¯ ° ¯-³Y + ´v±Y± +-° ´ . ³Y]² Í ¯�³Y
° ±| + ´)¯ ,/° ® ´)ÂY± +-°4. ]²�² , ²Z·Y]² .G+-, ¶ G· , ®5¯- +�¸ ² °)¹ ´ . ¯ ,/° ®Y² °L+ ´ . ¯ , µ , ¯ , ]²�¾ , 1  1 Í
´)Â/Â|¬ ° ´)Â/²9³|´=µL�¶|]]® ¹D8 Â�Â/Ã + ]· 8Y. ]· ÀG1|Ô ³Y f g ´)±½± +-° ´ . ³'´vÂ�Â °)Å ²�´)¬@]®4¯-² , ®
¯-³½�· °@¸ ´ , ®5¯ ° ·Y .], ·Y�¯-³½c·Y]¬ + ]�¯ °5Å ³ ,/. ³�¬ ° ´)Â/²�®Y]]·Ó¯ ° ¶| + ]² ° Â�µ@]·
· 8Y+�, ®Y¬e¯�³Yc·Y]² , ¬L® ± +�°4. ]²-² Í Â/�´=µ , ®Y¬ 8 ® + ]² ° Â�µ@]·Ó¬ ° ´vÂ/²�¯ ° ¶|Ò´v·Y· + G²-²-G·
· 8Y+�, ®Y¬5¯-³Y ° ±  + ´)¯ ,�° ® ´)Â2± +-°4. ]²�² 1

Y�, µ@]®5¯-³YG²-�µL´ +�,�°@8 ²�´)±Y± +�° ´ . ³½]²9¯ ° ¯�³Y�¯ + �´)¯ ¸ ]®4¯ °v¹º+ GÂK´v¯ ,/° ®½²-³ , ±Y²
¶|]¯ Å G]® ´v¬L]®4¯�²'´)®½·é± +-°4. G²-²�¾M¶|]³ ´=µ ,/°L8Y+VÀ Í ´)®Y·é¶|]¯ Å ]]®�´ . ¯ ,/° ®é´)®Y·
+  ë  . ¯ ,�° ® Í ¯-³Y +  , ² ¸58Y. ³ +�°4°L¸ ¹D°@+!¹Q8Y+ ¯�³Y +�, ®4µLG²-¯ , ¬4´)¯ ,/° ® 1
« + ]ÂM´)¯-G·ñ´ + �´ °v¹�¸58½. ³ , ®a¯� + G²-¯ , ® »�*&, ²5¯�³ ´)¯ °)¹ ² . ]® ´ +�,/° ² 1 «

² . ]® ´ +�,/°�. ´v®�¶ Ñ²-]G®È´)²�´e² , ®Y¬LÂ/ , ®Y²-¯V´)® .  °)¹ ´�± +�°4. ]²-² 1I9�°)Å ´)¬LG®a¯�²
± ´ + ¯ ,/.], ± ´v¯- , ® ² . ]® ´ +-,/° ²�%'¯ °5Å ³ ´)¯�·Y]¬ + ] Í ´v®Y· , ® Å ³ ´)¯ .G°L¸ ¶ , ® ´v¯ ,/° ®
°)¹ ´ . ¯ ,/° ® ´v®Y· + Vë  . ¯ ,/° ®N%'´ + c´)Â/² °5,/¸ ± °L+ ¯~´v®a¯ , ²-² 8 ]²�¯ °5, ®aµ@]²-¯ , ¬a´)¯� , ®
´)® ´v¬L]®4¯ Æ^°L+�, ]®4¯-]· »�*ê¹D+ ´ ¸  Å9°@+-Ä21
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Á ® °L+ ·Y + ¯ ° · °�¸Ñ° ·Y]Â/Â , ®½¬ Í ° ®Y�®YG]·Y²�² 8 ±Y± °@+ ¯ ¹D°@+ ·½�´)Â , ®Y¬ Å�, ¯-³�´cÂM´ + ¬L
¶ ° ·½Ã °)¹cÄ ® °)Å Â/]·Y¬@ , ®aµ ° Â/µ , ®Y¬�® 8Y¸  +-°@8 ² ° ¶65  . ¯-² 1 ' ° ® . ]±Y¯ 8 ´)Â ¸e° · Æ
]Â/Â , ®Y¬ ¹D+ ´ ¸  Å9°@+-Ä ²�² 8Y. ³Ê´)² Ô ]Â ° ² Ë�Î�3=Ð ± +�° µ , ·Y Ä ® °)Å Â/]·Y¬@�²�¯ +-8½. ¯ 8Y+�, ®Y¬
¸  . ³|´)® , ² ¸ ²�² 8Y. ³È´v² . ÂM´)²�² , á . ´v¯ ,/° ® Í ¬@]®Y + ´)Â ,/Ç ´)¯ ,�° ® Í ´v¬L¬ + ]¬a´v¯ ,/° ® Í ´)®Y·
¯ ,/¸ �¯ ° ³½]Â/± °@+ ¬4´)® ,/Ç  Ä ® °)Å Â�G·Y¬Lc´)Â ° ®Y¬�µL´ +-,/°L8 ²9· ,/¸ ]®Y² ,/° ®Y² 1

9�°)Å ´)¬LG®a¯ .]° ® . ]±½¯-² , ®4¯- + ´ . ¯ Å�, ¯�³ ¯-³½]²-Ñ· ,/¸ ]®Y² ,/° ®Y²�®YG]·Y²c¯ ° ¶|
¹D8Y+ ¯-³Y +c, ®aµ@]²-¯ , ¬a´)¯�]· Í ¬ , µL]®ã¯-³ ´v¯�¯�³Y , ®4¯�]®4¯ ,/° ® ´vÂ�· ,/¸ ]®Y² ,/° ® °v¹ ´)¬LG®a¯�²
¸ ´=Ã�¶ +-, ®Y¬�· ,�}  + G®a¯ ° ®4¯ ° Â ° ¬ ,/. ´vÂa´)®½·�]± , ²�¯- ¸Ñ° Â ° ¬ ,/. ´)ÂL´v²-² 8½¸ ±Y¯ ,�° ®Y² 1>C½°L+
AY´ ¸ ±YÂ/ Í ¸Ñ° ²-¯ ¹D+ ´ ¸  Å�°L+�Ä ²¯ + �´v¯�´)¬LG®a¯�² ´v²!²-±| .], ´vÂ ,/Ç ´v¯ ,/° ®½² °v¹�° ¶65V . ¯-² 1
9�°)Å ]µ@ + Í ,à¹ ´v¬L]®4¯-²�´ +  , ®a¯�]®4¯ ,/° ®|´)Â Í ¯-³Y ,�¸ ±YÂ ,/. ´)¯ ,�° ®Y² °v¹º, ®Y³Y +�, ¯ , ®Y¬ , ® Æ
¯-G®a¯ ,/° ® ´vÂ�± +�° ±| + ¯ , G² , ²�® ° ¯�² °5. Â�=´ +�1
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����Gÿ��I���
Á ® ¸ ´v®4Ã5]®4µ ,/+�° ® ¸ ]®4¯-² Í , ¯ Å�, Â/Â2¶| ,/¸ ± °@+ ¯~´v®4¯9¯ ° ¶ 5´)¶YÂ/�¯ ° ·Y�´vÂ Å�, ¯-³
° ®Y¬ °@, ®½¬9]µ ° Â 8 ¯ ,�° ® Ë è�Ð 1]Ô ³Y9´v¬L]®4¯ .]° ® . ]±Y¯ , ® »�*�¸ ´=Ã�± +-° µ , ·Y9´�± , µ ° ¯V´)Â
± °L, ®4¯ ¹D°@+c°L+ ¬a´)® ,�ÇG, ®½¬ Ä ® °)Å Â/]·½¬L , ®�¯�³Ye± + ]²-G® .  °v¹�. ³|´)®Y¬@ Í ¶| . ´ 8 ²-
´v¬L]®4¯-²5´ +  °)¹ ¯�]®å¯-³Y °L+�, ¬ , ® ´)¯ °L+ ² °)¹�. ³|´)®Y¬@ Ë/Î@Î�Ð 1c9�°)Å ]µ@ + Í , ¯ , ²�® ° ¯
. Â/�´ +!Å ³ ,/. ³ , ² ¸Ñ°L+ 9²�¯~´)¶½Â�\X)± +-°4. G²-²-G² Í ¬@Â ° ¶ ´vÂa¬ ° ´vÂ�² Í ´)¬@]®4¯!¬ ° ´)Â/² Í ´v¬L]®4¯
, ·Y]®4¯ , ¯^Ã Í °L+ µL´ +-, ´)®4¯�² °v¹ ´v¬L]®4¯�²c² 8Y. ³å´)² +�° Â/]² Í ± ° ² , ¯ ,/° ®½² Í °@+c¸ ´v¯- +�, ´vÂ Æ
,/Ç ]·5´)¬@]®4¯-² y � 8 ]²�¯ ,/° ®Y² °)¹ ²�¯~´)¶ , Â , ¯^Ãc´ +  ´vÂ�² °�+ ]Â/]µL´)®4¯ Å ³Y]® .]° ®Y² , ·Y +-, ®Y¬
± ° ¯�]®4¯ , ´)Â ¹D°@+9+  8 ²� 1
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Á ® + �´)Â , ²-¯ ,/. ²-]¯�¯ , ®Y¬@² Í ¯-³Y�® 8Y¸ ¶| +�°v¹ ´v¬L]®4¯�²�¯�³ ´)¯�´ + c± ° ¯-]®4¯ , ´vÂ/Â�Ã + ]Â/ Æ
µL´v®a¯ .]°@8 Â/·5¶ �µL + Ã5ÂM´ + ¬@ Í °@+ Í , ®5¯�³Y . ´v²- °)¹ ®Y]¯ Å�°L+�Ä5.]°L¸ ± 8 ¯ , ®Y¬ Í ± + ´ .VÆ
¯ ,�. ´)Â/Â/Ã , ®4á ® , ¯� 1=Á ® ¹D+ ´ ¸  Å�°L+�Ä ²2¯-³ ´v¯ + GÂ�Ã ° ®c¯�³Y 8 ²- °)¹ ¬@Â ° ¶ ´)Â@¬ ° ´)Â/² Í ° ®Y
®YG]·Y²�¯ ° ³ ´=µL�² °L¸  .]+�, ¯- +�, ´ ¹Q°L+ ·Y]Â , ®Y�´v¯ , ®Y¬5¯�³Yc¬LÂ ° ¶ ´)Â|²-Ã4²-¯� ¸ ¶| ¹D°L+ 
´v±Y±YÂ/Ã , ®½¬c¯-³Y ¹D+ ´ ¸  Å�°L+�Ä 1
Á ® f/g Í ´vÂ�Ââ¬ ° ´)Â/²�´ + �¬ ° ´)Â/² °)¹ ± ´ + ¯ ,/.]8 ÂM´ + ´ . ¯ °L+ ²5¾D´)Â/¯�³ °L8 ¬@³�´)®Ó´ . ¯ °L+

. ´v®5¶ �´)®e´v¬L¬ + ]¬a´v¯-�² 8Y. ³'´v²9´)® °@+ ¬4´)® ,/Ç ´v¯ ,/° ® À Í ´)®½·5¯-³Y ,/+�,/¸ ±YÂ ,/. ´)¯ ,/° ®Y²
´ + c´)²�²-]²�²-]·�µ , ´c± +-° ±|´)¬a´v¯ ,/° ® ° µL + ´�®½]¯ Å9°@+-Ä�°)¹ ·Y]±|]®Y·YG® .], ]² 1âÔ ³Y + 
, ²�® °'+ ]Â , ´)® .  ° ®ã± + ]·½Vá ®Y]·�¬@Â ° ¶ ´vÂ�¶ °L8 ®Y·|´ +-, ]² 12Ô ³Y�± +  ¸e, ²- , ²�¯-³|´)¯
¯�³Yc² .G° ± , ®Y¬ .]+-, ¯- +-, ´5®YG]·�¯ ° ¶  .]° ®a¯ , ®Y¬L]®4¯ ° ®�¯-³Y�²-¯ + ´v¯-]¬ ,�.
, ®4¯� + ]²�¯-²
°v¹ ¯-³½�´ . ¯ °L+ ² Í ´v®Y·Ê¯�³Y +  ¹D°L+  . ´)®Y® ° ¯5¶ ã²-¯~´v¯-]·�Þ � � a Ö\� a 1âÔ ³Y ² .]° ±|
°v¹�+ ]Â/]µL´)® . c®Y]G·Y²c¯ ° ¶|�·Y]¯- +-¸e, ®YG·'µ , ´5´)®Ó´)® ´vÂ�Ã4² , ² °v¹ ¯-³Yc²�¯ + ´)¯-G¬ ,/.
·YG± ]®½·Y]® .], ]² °v¹ ¯-³½�´ . ¯ °L+ ² 1 1�®Y ,/¸ ±YÂ ,�. ´)¯ ,/° ® °)¹ ¯-³ , ² , ²¯�³ ´)¯¯-³½ ¹D+ ´ ¸  Æ
Å�°L+�Ä ´)Â/Â °)Å ²�¯�³Y�² .]° ±  °v¹ + ]Â/]µL´)® . �¯ ° ¶|�· ,�}  + ]®4¯ ¹D°@+ =´ . ³e´)Â/¯- + ® ´v¯ , µL
² ° Â 8 ¯ ,/° ® .]° ®Y² , ·Y + ]· · 8½+-, ®Y¬5¯-³½ »�* ± +-°4. ]²�² 1
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Á ® ¸ ´)®4Ã °)¹ ¯-³½e¼ 8 ]²�¯ ,/° ®Y² + ´ , ²�]· , ®�¯-³½'´)¶ ° µL5· , ² .]8 ²�² ,/° ®Y² Í , ¯ , ²c® ° ¯
. Â/�´ + ¯�³ ´)¯Ñ¯-³Y + �²-³ °@8 Â/·é¶|ä´ê² , ®Y¬LÂ/ ¶|]²�¯�´v®Y² Å  +=19Á ®½·Y]]· ° ®Y ¸ ´=Ã
®YG]·Ê· ,�}  + G®a¯�® ° ¯ ,/° ®Y² °)¹ ´)¬LG®a¯ ¹D°L+ · ,~}  + ]®4¯�± ´ + ¯�² °v¹�»�*�12Ô ³½ .]° ® Æ
¯ + ´)²�¯�¶ ]¯ Å ]]® f g ´v®Y· «�Â�¶| + ¯ Í ¹D°L+ AY´ ¸ ±½Â� Í ² 8 ¬L¬LG²-¯-²�¯-³|´)¯�¯-³Y +  ¸ ´=Ã
¶|�´
® ´)¯ 8Y+ ´vÂ2· , µ , ² ,/° ® °)¹ ÂM´v¶ °@8Y+�1@Á ® ¹D°4.]8 ² , ®Y¬ ° ®e· ,~}  + ]®4¯�± ´ + ¯-² °)¹�»�* Í
® ´ ¸ ]Â/Ã�¯-³½��´ + Â/Ã Æ ±Y³|´)²-�¾M²�¯ + ´v¯-]¬ ,/.�+ =´)² ° ® , ®Y¬ À ´)®½·5ÂK´v¯- Æ ±Y³ ´v²-�¾M²-±| .], á Æ
. ´v¯ ,/° ® À+ ]²�±  . ¯ , µLGÂ�Ã Í ¯-³½�¯ Å�°�¹D+ ´ ¸  Å9°@+-Ä ² . ´ ¸  8 ± Å�, ¯�³e² 8 ¶Y²-¯V´)®4¯ , ´)Â/Â/Ã
· ,�}  + G®a¯Z® ° ¯ ,�° ®Y² °)¹ ´v¬L]®4¯ 1 «åÂ °4° ²- .]°L8 ±½Â , ®Y¬�¶|]¯ Å ]]®5¯-³½]²-�¯ Å9°�¹D+ ´ ¸  Æ
Å�°L+�Ä ²
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