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ªÁ¼µ¨E¯©µ³¾¨"ª¦Ó`¶y°µ©µ·¹²y«�¸Ë»�¶y©µ·µ¯ª¬¾¶3©N´HÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
; *
<hÅ+X 4`.SZ�®V²y©l·N«¬¯Ày¨E´�¸]´�ª¬¨�º ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
; )
<hÅ+9 Æ¦¼µ¨Ùîl¾©NÂÒ�4`.SZ9®V²J©Äª¬¨�´�ª)®V²y»¿¾³¯¯ªÑ¸ ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
; /
/NÅ & Þ�î�§�Þ ì ²y©ËªÁ¨¿´�ª¬¾©µ±&º�¨"ªÁ¼µ¶]·�°µ´¬¯©µ±�ªÁ¼µ¨Q.hÆ)íá¶3°Nª¬³¾¨¿ª ·µ°µ»¿ª-²yÃµÃN«¬¶�²y»½¼ëÅ}Å}Å &W&aò
/NÅ ò ÜB¶yª�Ò�Ï)¯«¬¨r»�²y³¾¯Óµ«Á²Jª¬¾¶3©R»�°µ«�À3¨ Å}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &W& <

9



/NÅ+* Æ¦¼µ¨�º&¨ ²J´¬°µ«�¨�º&¨�©�ª�±3«�¾·�°N´¬¨�·�®�¶y«�ª¬¼µ¨�»�²y³¾»¿°µ³Î²Jª¬¾¶3©Ä¶y®LÀy¶3³¾°Nº�¨"ªÁ«¬¯»}Õµ¶PÏ)«¬²JªÁ¨
Ó¹²y´�¨�·Ä¶3©Äª¬¼µ¨Q.hÆ)í ¶3°NªÁ³¯¨¿ª)·µ°N»¿ªB²yÃµÃµ«�¶�²y»½¼qÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &W& X

/NÅT) è�¨¿´¬°µ³ÂªÁ´!®�«¬¶3º ´�ª½²Jª¬¾»�Ãµ«¬¨¿´¬´¬°N«¬¨�´¬°N«�À3¨"¸R»¿¶3©µ·µ°N»¿ªÁ¨¿·Ë¾©µ´�¾·µ¨)ªÁ¼N¨�4`.SZ'®V²y©R¾©µ³¯¨¿ª
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Ò�®V²y©f¯©µ³¾¨"ª�²y©N·f¨"Úh¯ª

Ó¹²y´�¨�·Ä¶3©ÄÕµ¶PÏ)«¬²JªÁ¨Eº&¨ ²y´�°µ«¬¨¿º�¨¿©�ªÁ´)»�¶3©N·µ°µ»¿ª¬¨�· &
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7hÅ ò / å ³¾¶yª¦´�¼µ¶aÏ)´¦ªÁ¼µ¨�4`.SZ!ÒQ®V²y©�²y©µ·lîl¯©µÂÒw4`.SZ'®V²y©ËÃu¨�«�®�¶3«¬º�²y©µ»¿¨yïµjÅ ¨JÅ¯ïNª¬¼µ¨�Ãµ«�¨�´�Ò
´¬°µ«�¨E»�¶]¨��&»�¯¨�©�ª)À3¨�«�´¬°µ´�ªÁ¼µ¨�Ày¶3³¾°µº&¨¿ª¬«¬¯»-Õ¹¶aÏ »�¶]¨��&»¿¾¨�©�ª&Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7�*

7hÅ ò 7 å ³¾¶yª
´�¼µ¶aÏ)´�Óu¶yªÁ¼�ªÁ¼N¨-îÄ¾©µßÒ�4`.SZ!ÒQ®V²y©�ªÁ¶yªÁ²y³µÃµ«�¨�´�´¬°µ«�¨-»�¶]¨��&»¿¾¨�©�ª
À3¨¿«¬´�°µ´�Ày¶3³ÂÒ
°µº&¨¿ªÁ«�¾»�»¿¶h¨£��»¿¾¨¿©Dªx»½¼¹²y«¬²y»¿ª¬¨�«�¾´�ª¬¾»�²Jª�·µ¯Ì`¨�«�¨�©�ª6À3¶3³Âª½²y±y¨�´x²y©µ·Q4�.�Zq®V²y©EªÁ¶yªÁ²y³
Ãµ«¬¨¿´¬´�°µ«¬¨}»�¶]¨��&»�¯¨�©�ª�»�°µ«�À3¨�ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7G)

7hÅ ò X å ³¾¶yªË´�¼µ¶aÏ)´�Ó`¶yª¬¼XªÁ¼µ¨qîl¯©µÂÒw4`.SZ!Ò�®V²J©9´�ªÁ²JªÁ¯»�Ãµ«¬¨¿´¬´�°µ«¬¨q»�¶]¨��&»�¯¨�©�ªËÀ3¨¿«¬´�°µ´
À3¶3³¯°µº&¨¿ªÁ«�¾»}»�¶]¨��&»�¯¨�©�ªE»½¼¹²y«¬²y»¿ª¬¨�«�¾´�ª¬¾»�²Jª�·µÂÌi¨¿«¬¨�©�ªrÀy¶3³¯ªÁ²y±3¨¿´�²y©µ·r4`.SZ1®V²J©
´�ªÁ²JªÁ¯»�Ãµ«¬¨¿´¬´¬°N«¬¨}»�¶]¨��&»�¯¨�©�ª�»�°µ«�À3¨ Å}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7�<

7hÅ ò 9 å ³¾¶yª�´�¼µ¶aÏ)´&ª¬¼µ¨Äîl¯©µÂÒw4�.�Zo:
°N³¾¨�«ÄÔ�´�¸]´�ª¬¨�º&´½×�©D°µº�Óu¨�«�À3¨¿«¬´�°µ´ ì ³¾¶aÏ.ÔV´�¸]´�Ò
ªÁ¨¿º�´Á× è�¨"¸h©N¶3³¾·µ´)©D°µº�Óu¨�« ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7�/

7hÅ+* ; å ³¾¶yª�´¬¼µ¶aÏ)´ ª¬¼µ¨Eîl¯©µÂÒw4�.�Z'·µ¾²yº�¨"ªÁ¨¿«�»¿¶h¨£��»¿¾¨¿©Dª�À3¨�«�´¬°µ´¦Ày¶3³¾°µº&¨¿ª¬«¬¯»B»¿¶h¨£��Ò
»�¯¨�©�ª)»½¼¹²y«¬²y»¿ª¬¨�«¬¯´�ª¬¾» Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7�7

7hÅ+* & îl¾©NÂÒ�4`.SZ
Ò�®V²y©�´�Ã`¨¿¨�·ÄÀy²J«¬Î²TªÁ¾¶y©RÏ)¯ª¬¼�®V²J©Äº&¶yª¬¶3«¦¾©µÃN°Nª¦À3¶3³Âª½²y±y¨+ÅÙÅ}ÅÙÅ}Å}Å & 7�9
7hÅ+* ò å ³¾¶yª!´¬¼N¶PÏ)´�ªÁ¼µ¨B±3«¬¯·R°µ´�¨�·�®�¶3«
À3¨¿³¾¶]»�¯ªÑ¸�º&¨ ²J´¬°µ«�¨�º&¨�©�ªÁ´�²Jª�®V²J©�¾©µ³¯¨¿ª
®�¶3«
ªÁ¼µ¨

Æ)è_4iÒw4�.�ZX®V²J»�¾³¯¯ªÑ¸ ÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & X ò
7hÅ+*W* å ³¾¶yª�´¬¼µ¶aÏ)´Rª¬¼µ¨�Æ)è�4iÒ�4`.SZ!ÒQ®V²y©'ª¬°µ«¬ÓN°µ³¾¨¿©µ»�¨�æÑ©�ª¬¨�©µ´�¯ªÁ¯¨�´R²JªRª¬¼µ¨l®V²y©9¾©µ³¯¨¿ª

ÔV°µ´�¾©µ±&²�´¬¼N¶3«�ª�¾©N³¾¨¿ª ·µ°µ»¿ª½×�²Jª�º�²TÚh¾º�°Nº�Õ¹¶aÏ Ò�©µ¶�«�¨�´�ªÁ«¬¯»¿ª¬¾¶3© ÅEÅÙÅ}ÅÙÅ}Å}Å & X�*
7hÅ+*�) å ³¾¶yª)´�¼µ¶aÏ)´BªÁ¼N¨Ùº&¨ ²y©�À3¨¿³¾¶]»�ÂªÁ¾¨¿´)²JªB²&«¬²y·µ¾²y³$»�«�¶3´¬´�ÒÑ´�¨�»¿ª¬¾¶3©�²y»�«�¶3´¬´)ªÁ¼N¨E®V²J©

¾©µ³¯¨¿ª¦¶J®xª¬¼µ¨EÆ)è_4iÒ�4`.SZX°µ´�¾©µ±�²�´¬¼µ¶y«�ª�¾©µ³¯¨¿ª Ï)ÂªÁ¼�©µ¶&«¬¨¿´�ªÁ«�¾»"ªÁ¾¶y© Å}ÅÙÅ}Å}Å & XW<

&Pò



7hÅ+*O< å ³¾¶yª!´¬¼N¶PÏ)´ ª¬¼µ¨-´�ªÁ«�¨ ²yº�Ï)¯´¬¨�ªÁ°µ«�Óµ°µ³¾¨¿©µ»�¨B¾©�ªÁ¨¿©µ´¬ÂªÑ¸�²Jª ²Ù±3¯Ày¨�©R«¬²y·µ¾²y³;»�«¬¶y´¬´�Ò
´¬¨¿»¿ªÁ¯¶3©µ´�²J»�«¬¶y´¬´rªÁ¼N¨�®V²y©�¾©µ³¯¨¿ªB¶y®
ªÁ¼µ¨�Æ)è�4iÒ�4`.SZf°µ´�¾©µ±�²�´¬¼µ¶3«�ªE¾©µ³¯¨¿ªBÏ)¯ªÁ¼
©µ¶�«¬¨¿´�ªÁ«�¾»"ªÁ¾¶y© Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & X�/

7hÅ+*W/�Þ-©�¯³¾³¯°µ´�ª¬«Á²Jª¬¾¶3©�¶y®cª¬¼µ¨-´�Ï)¾«¬³uÃ¹²Jª�ªÁ¨¿«¬©�²Jª�¨"Úh¯ª�¶y®$ªÁ¼N¨rÆ)è_4iÒw4�.�Z'®V²y©�Ô6ºR²TÚDÒ
¾º�°Nº�Õ¹¶aÏ Ò�©µ¶�«�¨�´�ªÁ«¬¯»¿ª¬¾¶3©;×)ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & X�X

7hÅ+*O7i,r«¬¾¨¿©�ª½²Jª¬¾¶3©�¶J®uª¬¼µ¨)¼µ¶yª�Ò�Ï)¾«�¨�´L°N´¬¨�·&®�¶3«=Õ¹¶aÏ)«¬²JªÁ¨ ðTÀ3¨¿³¾¶]»�¯ªÑ¸�º�¨�²y´¬°N«¬¨�º&¨�©�ª�²Jª
ªÁ¼µ¨E¨ÛÚNÂª)¶y®�ªÁ¼µ¨EÆ)è�4$Òw4`.SZ ®V²J»�¾³¯¯ªÑ¸ZÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9 ;

7hÅ+*WX å ³¾¶yª&´¬¼N¶PÏ)´&ªÁ¼µ¨lº�¨�²y©'Ày¨�³¯¶h»¿¯ªÁ¯¨�´&²y»¿«¬¶3´�´&ª¬¼µ¨�¨ÛÚNÂªR¶J®-ªÁ¼N¨�Æ)è�4$Òw4`.SZ ®V²J©
ÔV°µ´�¾©µ±&²�´¬¼N¶3«�ª�¾©N³¾¨¿ª¦²y©µ·Ä¼¹² Àh¯©µ±�©µ¶�Õ¹¶aÏf«¬¨¿´�ª¬«¬¾»"ªÁ¯¶3©;×�Å}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9 ò

7hÅ+*W9 å ³¾¶yª
´�¼µ¶aÏ)´�ªÁ¼N¨�´�°µ«�®V²J»�¨)À3¨�³¯¶h»¿¯ªÑ¸�»¿¶3©�ªÁ¶3°N«�²y»¿«¬¶3´�´!ª¬¼µ¨¦®V²y©&¨"Úh¯ª!¶y®`ªÁ¼µ¨�Æ)è_4iÒ
4`.SZáÔV°µ´�¾©µ±�²�´¬¼µ¶3«�ª�¾©µ³¯¨¿ª)²y©N·l¼¹² À]¾©N±&©N¶�Õµ¶PÏf«¬¨�´�ªÁ«�¾»¿ª¬¾¶3©¹×�Å}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9�*

7hÅT) ; å ³¾¶yª}´¬¼N¶PÏ)´�²y©µ¶yª¬¼µ¨�«}Àh¯¨¿Ï ¶y® ´�ªÁ«�¨ ²yºÙÏ)¾´¬¨�ªÁ°N«¬Óµ°µ³¯¨�©µ»¿¨�¾©�ª¬¨�©µ´�¯ªÑ¸�»�¶y©Dª¬¶3°µ«�´
²Jª¦ªÁ¼N¨}¨ÛÚh¯ª)¶y®�ªÁ¼µ¨EÆ)è�4iÒ�4`.SZX®V²y© Å}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9�)

7hÅT) & å ³¾¶yª�´¬¼µ¶aÏ)´�ªÁ¼µ¨Ë´�ªÁ«�¨ ²yº�Ï)¯´¬¨�ÀJ²y«�Î²y©µ»¿¨Ë²Jª�ª¬¼µ¨�¨ÛÚNÂª�¶y®¦ªÁ¼N¨ËÆ)è_4iÒ�4`.SZà®V²J©
Ô�Ï)ÂªÁ¼�©µ¶�Õ¹¶aÏ «¬¨¿´�ª¬«¬¾»"ªÁ¯¶3©;×�ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9W7

7hÅT) ò Ü�¸]Ãu¶yªÁ¼µ¨"ªÁ¯» ²y³xÃµ³¾¶yª-¶y®�ªÁ¼N¨�´�Ï)¾«�³=Ã¹²Tª¬ªÁ¨¿«¬©�²Jª}4�.�Z!Ò�®V²y©�¨"Úh¯ª�ÍcÓ¹²y´¬¨¿·�¶3©�Õ¹¶aÏ
À]¾´¬°µ²y³¾¯Ø ²Jª¬¾¶3©Ë²J©µ·�·N¸]©¹²yº&¾»�º&¨ ²y´�°µ«¬¨¿º�¨¿©Dª¬´oÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9�9

XNÅ & Ü�ÝxÞ�§�º&¶h·N°µ³¾¨�©µ¶y¾´¬¨�´�Ã`¨¿»¿ª¬«Á² Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�;�&
XNÅ ò å ¶aÏ�¨�«-´�Ã`¨¿»¿ª¬«¬°µº÷²Jª)®V²y©�ÓN³Î²y·µ¨}¨"ÚhÂª�Ô
Ü ò ×¦Ày¨�©�ª-®�°N³¾³6»�¶3³¯· & )yÝàÓN³¾¶aÏ�¨¿«�· &

Ô=¾©l×(¸ ò Å ò <wÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�; 9
XNÅ+* å ¶aÏ�¨�«�´¬Ãu¨�»¿ª¬«¬°µºê²Tª)·µ¯Ì`°µ´¬¨¿«)¾©µ³¯¨¿ª}Ô�Ü{9&×�Ày¨�©�ª-®�°µ³¯³i»¿¶3³¾· & )yÝ ÓN³¾¶aÏ�¨¿«_· ò Ô

¾©Ä×p¸¹XhÅ ; ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�&�;
XNÅT) å ¶aÏ�¨�«�´¬Ãu¨�»¿ª¬«¬°µºê²Tª)·µ¯Ì`°µ´¬¨¿«)¾©µ³¯¨¿ª}Ô�Ü{9&×�Ày¨�©�ª-®�°µ³¯³i»¿¶3³¾· & )yÝ ÓN³¾¶aÏ�¨¿«_· ò Ô

¾©Ä×p¸º<]Å=7W<�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�&�&
XNÅ8< å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºë²Jª ®V²y©ËÓN³Î²y·µ¨-¨"Úh¯ª}ÔxÜ ò ×!Ày¨�©�ª)®�°µ³¾³`¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«�· & Ô

¾©Ä×p¸ ò Å=7W<�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�&aò

& *



XNÅ+/ å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºë²Jª ®V²y©ËÓN³Î²y·µ¨-¨"Úh¯ª}ÔxÜ_)&×!Ày¨�©�ª)®�°µ³¾³`¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«�· ò Ô
¾©Ä×p¸ ò Å ò <�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�& *

XNÅ87 å ¶3´�´¬¯Óµ³¾¨&²y«�¨ ²y´E¶y®�Õ¹¶aÏ ´¬¨¿Ã¹²y«Á²TªÁ¾¶y©t²y©N·qÕ¹¶aÏ «�¨�»¿¾«¬»¿°µ³Î²TªÁ¾¶y©�¾©�ªÁ¼µ¨�Ü�ÝxÞ�§
º�¶]·µ°µ³¯¨�ÅÙÅ}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�& 9

XNÅ+X Ü�ÝxÞ�§ ®V²y©Äº&¶h·µ°N³¾¨r±3¨¿¶3º&¨¿ªÁ«�¸Ë²y©N·lº&¨ ²y´�°µ«¬¨¿º�¨¿©�ªB³¯¶h»�²JªÁ¯¶3©µ´ ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò�;
XNÅ+9 Ü�ÝxÞ�§ ®V²y©]ÒÑ´¬»¿«¬¶3³¯³ÂÒ�·µ¯Ì`°µ´¬¨¿«�Ò�¨¿ÀJ²yÃu¶3«Á²Jª¬¶3«!±3¨�¶3º&¨¿ª¬«�¸ Å}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò�&
XNÅ &
; å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºê²Jª ®V²y©�Óµ³¾²y·µ¨r¯©µ³¾¨"ª}ÔLè & ×�Ày¨�©�ª�®�°µ³¾³`»�¶3³¯· & )yÝ Óµ³¯¶PÏ�¨�«�· &

Ô=¾©l×(¸ & Å87W<wÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò )
XNÅ &W& å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºê²Jª ®V²y©�Óµ³¾²y·µ¨r¯©µ³¾¨"ª}ÔLè & ×�Ày¨�©�ª�®�°µ³¾³`»�¶3³¯· & )yÝ Óµ³¯¶PÏ�¨�«�· &

Ô=¾©l×(¸ & Å ; Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò <
XNÅ &Pò å ¶aÏ�¨�«¦´¬Ãu¨�»"ªÁ«�°µºë²Jª�®V²y©ËÓµ³Î²J·µ¨-¯©µ³¾¨"ªEÔ=è & ×!Ày¨�©�ª¦®�°µ³¾³u¼µ¶yª & )yÀ�Óµ³¾¶aÏ�¨�«p· & Ô

¾©Ä×p¸ & Å=7W<�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò /
XNÅ & * å ¶aÏ�¨�«r´�Ã`¨¿»¿ªÁ«�°µº ²Jª�®V²y©�Óµ³¾²y·µ¨}¾©µ³¯¨¿ª�Ô
è & ×¦Ày¨�©�ªr®�°µ³¯³c¼µ¶yª & )yÝ Óµ³¾¶aÏ�¨�«}· &

Ô=¾©l×(¸ & Å ; Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò 7
XNÅ & ) å ¶aÏ�¨�«r´�Ã`¨¿»¿ªÁ«�°µº ²Jª�®V²y©�Óµ³¾²y·µ¨}¾©µ³¯¨¿ª�Ô
è & ×¦Ày¨�©�ªr®�°µ³¯³c¼µ¶yª & )yÝ Óµ³¾¶aÏ�¨�«}· &

Ô=¾©l×(¸ & Å87W<wÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò X
XNÅ & <X§�¶3¼µ¨¿«¬¨�©N»�¨�Ó`¨"ªÑÏ�¨¿¨�©Z®V²y©+Óµ³¾²y·µ¨�¯©µ³¾¨"ªËÔrè & ×�²y©N·Z®V²J©âÓµ³Î²J·µ¨�¨"ÚhÂªÄÔ-Ü ò ×

À3¨¿©Dª�®�°µ³¯³i¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«_· & Ô=¾©l×p¸ & Å87W<5· ò Ô=¾©l×p¸ & Å87W<âÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò 9
XNÅ & / §�¶3¼µ¨¿«¬¨�©N»�¨-Óu¨¿ªÑÏ�¨�¨¿©R®V²y©&Óµ³Î²J·µ¨)¾©µ³¯¨¿ªBÔjè & ×�²y©µ·�®V²J©�Óµ³¾²y·µ¨¦¨ÛÚNÂª-Ô�Ü ò ×=À3¨¿©�ª

®�°µ³¾³`»�¶3³¯· & )yÝáÓµ³¾¶aÏ�¨�«�· & ÔL¾©l×(¸ & Å=7W<]ï�· ò Ô�¯©l×(¸ ò Å87W<+ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò * ;
XNÅ & 7�ÜB¶yª�Ò�Ï)¯«¬¨r´�¨�©µ´�¶3«B¶y«¬¾¨¿©�ª½²Jª¬¾¶3©�²Jª¦ª¬¼µ¨�®V²y©Ä¾©µ³¯¨¿ª¦Ãu¶3´¬ÂªÁ¯¶3©µ´EÔLè & ²J©µ·Äè ò Å}Å ò * ò
XNÅ & X å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºê²Jª ®V²y©�Óµ³¾²y·µ¨r¯©µ³¾¨"ª}ÔLè ò ×�Ày¨�©�ª�®�°µ³¾³`»�¶3³¯· & )yÝ Óµ³¯¶PÏ�¨�«�· &

Ô=¾©l×(¸ & Å8< Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�*
XNÅ & 9 §�¶3¼µ¨¿«¬¨�©N»�¨�Óu¨¿ªÑÏ�¨�¨�©Ë®V²y©�ª¬¼µ«¬¶3²JªEÔ�Ü{X�×!²y©µ·Ë·µÂÌi°µ´�¨�«�¾©µ³¯¨¿ªrÔ=Ü{9�×�À3¨¿©Dª¦®�°N³¾³

¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«_· & Ô�¯©Ä×p¸ & Å87W<5· ò Ô�¯©Ä×p¸º<hÅ8< ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�)
XNÅ ò�; §�¶3¼µ¨¿«¬¨�©N»�¨rÓu¨¿ªÑÏ�¨�¨¿©�®V²J©RÓµ³¾²y·µ¨�¾©µ³¯¨¿ª-Ôxè ò ×
²y©µ·�·N¯Ì`°µ´¬¨¿«�¯©µ³¾¨"ª�Ô6Ü{9�×
À3¨¿©�ª

®�°µ³¾³`¼µ¶yª & )yÝ ÓN³¾¶aÏ�¨¿«_· & Ô=¯©l×�» & Å8<hï�· ò ÔL¾©Ä×p¸¹/NÅ87W<�Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�/

& )



XNÅ ò�& §�¶3¼µ¨¿«¬¨�©N»�¨EÓ`¨"ªÑÏ�¨¿¨�©Ä®V²y©ËÓµ³Î²J·µ¨r¨"ÚhÂªÙÔ=Ü ò × ²y©N·Ä·N¯Ì`°µ´¬¨¿« ¾©µ³¯¨¿ª�ÔLÜ{9�×�À3¨¿©�ª
®�°µ³¾³`»�¶3³¯· & )yÝáÓµ³¾¶aÏ�¨�«�· & ÔL¾©l×(¸ ò Å ; · ò Ô=¾©l×(¸¡<hÅ87W<tÅ}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *W7

XNÅ ò3ò §�¶3¼µ¨¿«¬¨�©N»�¨EÓ`¨"ªÑÏ�¨¿¨�©Ä®V²y©ËÓµ³Î²J·µ¨r¨"ÚhÂªÙÔ=Ü ò × ²y©N·Ä·N¯Ì`°µ´¬¨¿« ¾©µ³¯¨¿ª�ÔLÜ{9�×�À3¨¿©�ª
®�°µ³¾³`»�¶3³¯· & )yÝáÓµ³¾¶aÏ�¨�«�· & ÔV¯©l×�¸ ò Å ò <5· ò Ô�¾©l×(¸¹/hÅ=<�Å}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�X

XNÅ ò * å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºë²Jª ®V²y©ËÓN³Î²y·µ¨-¨"Úh¯ª}ÔxÜ ò ×!Ày¨�©�ª)®�°µ³¾³`¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«�· ò Ô
¾©Ä×p¸ ò Å=7W<�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�9

XNÅ ò ) å ¶aÏ�¨�«-´�Ã`¨¿»¿ª¬«¬°µº÷²Jª)®V²y©�ÓN³Î²y·µ¨}¨"ÚhÂª�Ô
Ü ò ×¦Ày¨�©�ª-®�°N³¾³6»�¶3³¯· & )yÝàÓN³¾¶aÏ�¨¿«�· ò
Ô=¾©l×(¸ ò Å87W<wÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò ) ;

XNÅ ò < å ¶aÏ�¨�«E´¬Ãu¨�»"ªÁ«¬°Nº?²Jªr®V²y©�Óµ³¾²y·µ¨�¨ÛÚh¯ª&ÔVÜ ò ×BÀ3¨¿©�ª}®�°N³¾³=»¿¶3³¾· & )yÝ Óµ³¯¶PÏ�¨�«N· &
ÔV¯©Ä×�¸ ò Å ò < Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò ) &

XNÅ ò / å ¶aÏ�¨�«-´�Ã`¨¿»¿ª¬«¬°µº ²JªB·µ¯Ì`°µ´�¨�«�¾©µ³¯¨¿ªÙÔ
Ü{9�× À3¨¿©�ªr¼µ¶yª & )yÝáÓµ³¯¶aÏ�¨¿«�· ò Ô
¯©�×
¸º7hÅ ; Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò )�)

XNÅ ò 7 å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nº ²Jª¦·N¯Ì`°µ´¬¨¿«¦¾©µ³¯¨¿ªEÔVÜ{9�×
À3¨�©�ª)®�°µ³¯³`¼µ¶Jª & )yÝ ÓN³¾¶aÏ�¨¿«�· ò Ôx¾©
×(¸ & Å87W< Å}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò )O<

XNÅ ò X å ¶aÏ�¨�«�´¬Ãu¨�»¿ª¬«¬°µºê²Tª)·µ¯Ì`°µ´¬¨¿«)¾©µ³¯¨¿ª}Ô�Ü{9&×�Ày¨�©�ª-®�°µ³¯³i»¿¶3³¾· & )yÝ ÓN³¾¶aÏ�¨¿«_· ò Ô
¾©Ä×p¸º7]Å ; ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò )W/

XNÅ ò 9 å ¶aÏ�¨�«-´�Ã`¨¿»¿ª¬«¬°µº ²Jª�·µÂÌi°µ´�¨�«�¾©µ³¯¨¿ª)Ãu¶3´¬ÂªÁ¯¶3©µ´}Ô
Ü{9�Ò Ü &
; ×¦Ày¨�©�ªr»¿¶3³¾· & )yÝ
Óµ³¾¶aÏ�¨�«_· & ÔV¯©Ä×�¸ ò Å8<R· ò ÔL¾©Ä×p¸ ò Å=< ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò )O7

XNÅ+* ; .h¼µ¨�²y«¦Õ¹¶aÏ ²y©µ·Ä«¬¨¿»�¯«¬»�°N³Î²Jª¬¾¶3©RÕµ¶PÏ1º�¶]·µ¨¿³rÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò )W9
XNÅ+* & §�¶3¼µ¨¿«¬¨�©N»�¨�Óu¨¿ªÑÏ�¨�¨�©�·µÂÌi°N´¬¨�«-¾©µ³¯¨¿ªBÃ`¶3´�¯ª¬¾¶3©µ´�Ô�Ü_9&Ò)Ü &
; ×¦À3¨�©�ª�®�°µ³¯³x»¿¶3³¾·

& )yÝ Óµ³¯¶aÏ�¨¿«{· & Ô=¯©�×(¸¹*NÅ ; · ò ÔV¯©l×(¸¹*NÅ ; Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò < &
XNÅ+* ò §�¶3¼µ¨¿«¬¨�©N»�¨RÓu¨¿ªÑÏ�¨�¨¿©â·µÂÌi°µ´�¨�«E¾©N³¾¨¿ªEÃu¶3´�¯ªÁ¯¶3©µ´�Ô¦Ü_9ËÒ-Ü &�; ×-À3¨¿©�ªÙ®�°µ³¯³L¼µ¶yª

& )yÝ Óµ³¯¶aÏ�¨¿«{· & Ô=¯©�×(¸¹*NÅ ; · ò ÔV¯©l×(¸¹*NÅ ; Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò < ò
XNÅ+*W* §�¶3¼µ¨¿«¬¨�©N»�¨rÓu¨¿ªÑÏ�¨�¨¿©�®V²J©RÓµ³¾²y·µ¨�¾©µ³¯¨¿ª-Ôxè & ×
²y©µ·�·N¯Ì`°µ´¬¨¿«�¯©µ³¾¨"ª�Ô6Ü{9�×
À3¨¿©�ª

®�°µ³¾³`¼µ¶yª & )yÝ ÓN³¾¶aÏ�¨¿«_· & Ô=¯©l×�¸ & Å87W<�ï�· ò Ô�¯©l×(¸¹*NÅ8< ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�*
XNÅ+*�) å ¶aÏ�¨�«¦´¬Ãu¨�»"ªÁ«�°µº ²Jª�®V²y©�Óµ³¾²y·µ¨B¾©µ³¯¨¿ªrÔ=è ò ×�²y©µ·Ë·N¯Ì`°µ´¬¨¿«�¾©N³¾¨¿ª�ÔxÜ_9�×!À3¨¿©�ª

®�°µ³¾³`¼µ¶yª & )yÝ ÓN³¾¶aÏ�¨¿«_· & Ô�¾©$Å ×�¸ & Å87W<�ï�· ò ÔV¯©$Å ×R¸ ò Å8<�Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�/

& <



XNÅ+*O< å ¶aÏ�¨�«¦´¬Ãu¨�»"ªÁ«�°µº ²Jª�®V²y©�Óµ³¾²y·µ¨B¾©µ³¯¨¿ªrÔ=è ò ×�²y©µ·Ë·N¯Ì`°µ´¬¨¿«�¾©N³¾¨¿ª�ÔxÜ_9�×!À3¨¿©�ª
®�°µ³¾³`»�¶3³¯· & )yÝáÓµ³¾¶aÏ�¨�«�· & Ô�¾©$Å ×�¸ & Å87W<hï�· ò ÔV¯©$Å ×�¸ ò Å8< Å}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�7

XNÅ+*W/ §�¶3¼µ¨¿«¬¨�©N»�¨rÓu¨¿ªÑÏ�¨�¨¿©�®V²J©RÓµ³¾²y·µ¨�¾©µ³¯¨¿ª-Ôxè ò ×
²y©µ·�·N¯Ì`°µ´¬¨¿«�¯©µ³¾¨"ª�Ô6Ü{9�×
À3¨¿©�ª
®�°µ³¾³`»�¶3³¯· & )yÝáÓµ³¾¶aÏ�¨�«�· & ÔV¯©$Å ×R¸ & Å8<�ï�· ò Ô�¾©$Å ×5¸º7hÅ ; Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�X

XNÅ+*O7X§�¶3¼µ¨¿«¬¨�©N»�¨rÓu¨¿ªÑÏ�¨�¨¿©�®V²J©RÓµ³¾²y·µ¨�¾©µ³¯¨¿ª-Ôxè ò ×
²y©µ·�·N¯Ì`°µ´¬¨¿«�¯©µ³¾¨"ª�Ô6Ü{9�×
À3¨¿©�ª
®�°µ³¾³`¼µ¶yª & )yÝ ÓN³¾¶aÏ�¨¿«_· & Ô�¾©$Å ×�¸ & Å8<hï�· ò Ô�¾©$Å ×5¸ & Å87W< Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�9

XNÅ+*WX å ¶aÏ�¨�«r´�Ã`¨¿»¿ªÁ«�°µº ²Jª�®V²y©�Óµ³¾²y·µ¨}¾©µ³¯¨¿ª�Ô
è ò ×¦Ày¨�©�ªr®�°µ³¯³c¼µ¶yª & )yÝ Óµ³¾¶aÏ�¨�«}· &
Ô=¾©l×(¸ & Å8< Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò / ;

XNÅ+*W9 å ¶aÏ�¨�«r´�Ã`¨¿»¿ªÁ«�°µº ²Tª-·µÂÌi°N´¬¨�«B¾©µ³¯¨¿ª�Ô�Ü_9�×)Ày¨�©�ªr®�°µ³¯³x¼N¶yª & )yÝçÓµ³¯¶aÏ�¨¿«}· ò Ô
¾©Ä×p¸¹XhÅ ; ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò /�)

XNÅT) ; å ¶aÏ�¨�«-´�Ã`¨¿»¿ª¬«¬°µº ²Jª�·µÂÌi°µ´�¨�«�¾©µ³¯¨¿ª)Ãu¶3´¬ÂªÁ¯¶3©µ´}Ô
Ü{9�Ò Ü &
; ×¦Ày¨�©�ªr»¿¶3³¾· & )yÝ
Óµ³¾¶aÏ�¨�«_· & Ô=¾©l×(¸ ò Å8<�ï�· ò ÔL¾©l×(¸ ò Å8< ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò /W<

XNÅT) & §�¶3¼µ¨¿«¬¨�©N»�¨�Óu¨¿ªÑÏ�¨�¨�©�®V²y©�Óµ³¾²y·µ¨Ù¨"Úh¯ª�Ô�Ü ò ×�²y©µ·�°µÃµ´�ªÁ«�¨ ²yº÷¶y®
¨¿ÀJ²yÃu¶3«Á²TªÁ¶3«
»�¶3«�¨�Ô�Ü & <Ë×�À3¨¿©�ª}®�°N³¾³�»�¶3³¯· & )yÝ Óµ³¯¶aÏ�¨¿«�· & Ô�¾©�×�¸ & Å=7W<�ï�¼ ò Ô�¯©�×�¸
)µÅ ; ï�· ò ÔL¯©�×(¸¹<hÅ8<qÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò /�/

XNÅT) ò §�¶3¼µ¨¿«¬¨�©N»�¨�Ó`¨"ªÑÏ�¨¿¨�©q·µ¯Ì`°µ´�¨�«�¾©N³¾¨¿ª�Ô Ü &aò ×r²y©µ·�°µÃN´�ªÁ«�¨ ²yº÷¶y®!¨¿ÀJ²yÃu¶3«Á²TªÁ¶3«
»�¶3«�¨&Ô=Ü & *�×�À3¨�©�ª)®�°µ³¯³`»¿¶3³¾· & )JÝ Óµ³¾¶aÏ�¨�«�· & Ôx¯©Ä×(¸ & Å=7W<Rï�· ò Ô=¾©Ä×½¸ & Å87W< ò /�X

XNÅT)O* §�¶3¼µ¨¿«¬¨�©N»�¨ËÓu¨¿ªÑÏ�¨�¨�©Z·µÂÌi°N´¬¨�«�¾©µ³¯¨¿ªRÔjÜ &Pò ×Ù²J©µ·+°µÃµ´�ªÁ«¬¨�²yº�¶y®)¨¿ÀJ²yÃu¶3«Á²TªÁ¶3«
»�¶3«�¨�ÔLÜ & *&×�À3¨¿©Dª�®�°µ³¯³$¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«_· & Ô=¾©l×p¸ & Å87W<�ï�· ò ÔL¾©l×(¸ & Å87W< ò /W9

§-Å & Þ�Úh¾´�¸]º�º&¨¿ª¬«¬¾»�È�¨¿ªR®V²y»�¯³¾¯ªÑ¸oÔV²â³Î²yº&¾©µ²y«�Õ¹¶aÏ÷´�¶3°µ«�»�¨�²JªË¯©µ³¾¨"ªR¶J® å ³¯¨�©D°µº
»½¼¹²yº�Óu¨�«Á×!Å}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*W*�9

§-Å ò¿¾ Ò &
; ®V²y©ÙÏ)¯ªÁ¼�³¾¶3©µ±�¨"ÚhÂªL·µ°µ»"ª�Ôj²�ªÁ°µ«�Óµ°µ³¾¨¿©�ª=Õ¹¶aÏé´¬¶3°N«¬»�¨ ²JªL¯©µ³¾¨"ª=¶y® å ³¯¨�©D°µº
»½¼¹²yº�Óu¨�«Á×!Å}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�) ;

§-Å8* ¾ Ò &
; ®V²y©�»¿¶3©µ©µ¨¿»¿ª¬¨�·�·µ¾«�¨�»"ªÁ³¯¸Eª¬¶-ªÁ¼µ¨ å ³¯¨�©D°µº »½¼¹²yº�Óu¨�«)ÔV²-´�ªÁ²y©µ·¹²J«¬·�Óµ³¯¶PÏ�¨�«
²y³¾¶y©µ¨-®V²y©ÄÃ`¨¿«�®�¶3«�ºR²J©µ»�¨rª¬¨�´�ª½× Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�) &

§-Å+) .h»½¼µ¨¿ºR²Jª¬¾»!·µ«Á² Ï)¯©µ±r¶y®¹ª¬¼µ¨ ²TÚh¯´�¸]º�º&¨¿ª¬«¬¯»cÈ�¨"ªxÒ å ³¯¨�©D°µºá»½¼¹²yº�Óu¨�«�ªÁ¨¿´�ªL®V²y»¿¾³¯¯ªÑ¸�*�)O*

& /



§-Å=< ¾ Ò &
; ®V²y©9²J¾«�Õµ¶PÏ Ã`¨¿«�®�¶3«�ºR²J©µ»�¨ËªÁ¨¿´�ª&®V²y»�¯³¾ÂªÑ¸XÔ�Ó¹²y´¬¨¿·9¶3©ZªÁ¼N¨lÞrî�§�Þ ®V²J©
ªÁ¨¿´�ª�»�¶]·µ¨�´¦®�¶3«�.DªÁ«Á²J¾±3¼�ª_,r°NªÁ³¯¨¿ª)·µ°N»¿ª�º�¨"ªÁ¼µ¶]· Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�)W/

§-Å8/ ¾ Ò &
; ®V²y©�Ã`¨¿«�®�¶3«�ºR²J©µ»�¨�°µ´�¾©µ±�ª¬¼µ¨EÞ�î�§�Þ å ³¾¨¿©]°Nº »½¼¹²yº�Óu¨�«¦ª¬¨�´�ª�º&¨¿ª¬¼µ¶h·
²Jª &Pò Ý
¶3³ÂªÁ´EÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O< ;

§-Å=7 å ³¾¨�©D°µº »½¼¹²yº�Óu¨�«_.]ªÁ²JªÁ¯»�Ãµ«¬¨¿´¬´¬°N«¬¨ÙÀJ²y³¯¾·¹²TªÁ¾¶y©RªÁ¨¿´�ªBè�¨¿´¬°µ³ÂªÁ´)°µ´�¾©µ±�ªÁ¼µ¨EÞ)Ú]Ò
¾´�¸hº&º&¨¿ªÁ«�¾»!È�¨"ª�³Î²yº&¾©¹²J«�¾©N³¾¨¿ª¦Õµ¶PÏf´¬¶3°µ«�»�¨RÔV´�°µÃµÃµ³Â¸�Óµ³¾¶aÏ�¨�«¦®V²y©Ä´¬Ãu¨�¨�·ÄÏ ²J´
ò )e<�)�è)ÃµºR×�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O< &

§-Å8X å ³¾¨�©D°µºH»½¼µ²yº�Óu¨�«R´�ª½²Jª¬¾»�Ãµ«�¨�´¬´�°µ«¬¨lÀy²J³¾¾·µ²JªÁ¯¶3©âªÁ¨¿´�ª�«�¨�´�°µ³¯ª¬´�°µ´�¾©µ±qªÁ¼µ¨ ¾ Ò
&
; ®V²J©+Ô�Ï)ÂªÁ¼�³¯¶3©µ±&»�¯«¬»�°N³Î²y«�¨"Úh¯ªB·µ°µ»"ªÛ×B°N´¬¾©N±�²�®�°µ³¯³¯¸�ª¬°µ«¬ÓN°µ³¾¨¿©Dª-¾©µ³¯¨¿ª�Õ¹¶aÏ
´¬¶3°N«¬»�¨�ÔV²Jª &Pò Ý
¶3³¯ª¬´½×RÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<�*

§-Å89 è�¨¿³Î²Jª¬¯Ày¨}¨¿«¬«�¶3«BÓu¨¿ªÑÏ�¨�¨¿©�ªÁ¼µ¨ ¾ Ò &
; ®V²J©l¨ÛÚNÂª-´�ª½²Jª¬¾»}Ãµ«¬¨¿´¬´�°µ«¬¨�Ô�Ãµ¾¨¿Ø�¶3º&¨¿ª¬«¬¯»a×
²y©µ·�ª¬¼µ¨ å ³¾¨�©D°µº »½¼¹²yº�Óu¨�«¦´�ª½²Jª¬¾»rÃµ«�¨�´�´¬°µ«�¨}«�¨�´�°µ³¯ª¬´ ®�¶3«¦²�»�¶y©µ´�ªÁ²y©�ª�Ày¶3³¯ªÁ²y±3¨
Ô &Pò Ý�×�ªÁ¨�´�ªEÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<G)

§-Å &�; §�¶3º&Ã¹²y«¬¯´¬¶3©}¶y®hªÁ¼µ¨ ¾ Ò &�; ®V²y©Ù¨"Úh¯ªx´�ªÁ²JªÁ¯»�ÃN«¬¨�´�´¬°µ«�¨�ªÁ¶)ªÁ¼N¨�´�ªÁ²JªÁ¯»�ÃN«¬¨�´�´¬°µ«�¨¦²Jª
ªÁ¼µ¨}¨"ÚhÂªB¶J®LªÁ¼µ¨}³¾¶y©µ±�Ãµ¾Ãu¨Ù°NÃµ´�ª¬«¬¨ ²Jº ¶J® å ³¾¨¿©]°Nºë»½¼¹²yº�Óu¨�« å ³¾¨�©D°µºê»½¼¹²Jº�Ò
Ó`¨¿«�À3¨¿«¬´�°µ´)Ãµ¾Ãu¨rè)¨¿¸]©µ¶3³¯·µ´ ©D°µº�Óu¨�«¿ÉLªÁ¼µ¨�»¿³Î²y´�´¬¯» ²y³uÃ¹²y«¬²yÓ`¶y³¾¾»�Ãµ«�¨�´¬´�°µ«¬¨�³¯¶3´¬´
»�°µ«�À3¨E®�¶3«)²�»�¯«¬»�°N³Î²y« ÃN¾Ãu¨�°µ©µ·µ¨¿«�ª¬°µ«¬Óµ°N³¾¨�©�ª)Õ¹¶aÏoÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<�/

§-Å &�& §�¶3º&Ã¹²y«¬¯´¬¶3©Ù¶y®u´�ªÁ²JªÁ¯»�Ãµ«�¨�´¬´�°µ«¬¨¿´
»�¶]¨��&»�¯¨�©�ªÁ´�Óu¨¿ªÑÏ�¨�¨¿©$É=ªÁ¼N¨ ¾ Ò &�; ®V²y©�²y³¯¶3©µ¨
´¬»¿«¬¶3³¯³u¨ÛÚh¯ª ï ¾ Ò &
; ®V²y©�Ô�Ï)¯ª¬¼R³¯¶3©µ±�ÃN¾Ãu¨a×�´¬»�«�¶3³¾³u¨"ÚhÂª ï å ³¯¨�©D°µº�»½¼¹²yº�Óu¨�«¿ïµ²y©N·
ªÁ¼µ¨�®V²y©�´�»�«¬¶y³¾³$¨ÛÚNÂª�Ô2.hÆ)í ®V²y©�ªÁ¨�´�ª�º�¨"ªÁ¼µ¶]·;×&Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<�7

§-Å &aò §�¶3º&Ã¹²y«¬¯´¬¶3©'¶y®�ªÁ¼N¨ ¾ Ò &
; ®V²y©9¨"Úh¯ªR·N¸]©¹²yº&¾»ÄÃµ«¬¨¿´¬´¬°N«¬¨�»�¶]¨��&»�¯¨�©�ªË°µ´�¾©µ±
Ó`¶JªÁ¼�ªÁ¼µ¨R.DªÁ«Á²J¾±3¼�ªQ,r°NªÁ³¯¨¿ª�·N°µ»¿ªa.hÆ)í ®V²y©�ªÁ¨¿´�ª}º�¨"ªÁ¼µ¶]·q²y©µ·�ªÁ¼N¨ å ³¯¨�©D°µº
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§�¶3©µ´�¾·µ¨¿« ªÁ¼µ¨rÕ¹¶aÏ1²y»�«�¶3´¬´¦ª¬¼µ¨r®V²y©Ë¾©�ª¬¼µ¨�©µ¶3©]ÒÑ¾©N¨�«�ª¬Î²y³xÔ�¶3«¦²y»¿»�¨�³¯¨�«¬²JªÁ¯©µ±D×!®�«¬²yº�¨B¶y®�«¬¨"®ÎÒ

¨�«�¨�©µ»¿¨�Ô�©µ¶yª}ªÁ¼µ¨&Óµ³Î²J·µ¨�ÇNÚh¨�·â«�¨¿®�¨�«�¨�©µ»¿¨R®�«Á²Jº�¨ × Ó ÅËÆ¦¼N¨�·µÂÌi¨¿«¬¨¿©Dª¬Î²y³�¨¿ÐD°¹²JªÁ¯¶3©µ´}·µ¨�´�»�«�¾Óµ¯©µ±
ªÁ¼N¨ Õ¹¶aÏ9ªÁ¼N«¬¶3°µ±y¼�ª¬¼µ¨¦Óµ³¾²y·µ¨�´
²J«¬¨xÈ�°µ´�ª 0 ¨¿Ï¦ª¬¶3©L� ´
³Î² Ï)´�ÍDQÅ ¨yÅÂï+ÐÑ�¸ n ÐÒÔÓ Æ¦¼µ¨¿´¬¨B²y«¬¨¦º&¶3´�ª�»�¶3©]Ò
À3¨¿©µ¾¨¿©�ªÁ³¯¸�¨ÛÚhÃµ«¬¨¿´¬´¬¨¿·�¾©ËªÁ¨¿«¬º&´)¶y®xª¬¼µ¨ 0 ² À]¾¨�«�Ò�.]ª¬¶3ñy¨¿´B¨¿ÐD°¹²JªÁ¯¶3©µ´¿ÅÉ��©µ·µ¨�«)ªÁ¼N¨Ù²J´¬´¬°Nº�ÃNª¬¾¶3©N´
¶y®c¯©µ»�¶yº�Ãµ«�¨�´�´¬¾ÓN³¾¨)Õ¹¶aÏ ÔV¶3«�»�¶3©µ´�ª½²y©�ª¦·N¨�©µ´�¯ªÑ¸�Õ¹¶aÏB×�²y©µ· 0 ¨¿Ï¦ª¬¶3©µ¾²y©�Õ¹°N¾·�Ô�³¾¾©N¨ ²y«
«¬¨¿³Î²Jª¬¾¶3©
Óu¨¿ªÑÏ�¨�¨�©�´�ªÁ«�¨�´�´-²y©N·l´�ªÁ«Á²J¾©Ë«Á²TªÁ¨a×ÛïµªÁ¼µ¨¿´¬¨Ù²y«¬¨�±y¯À3¨¿©lÓ�¸Ëª¬¼µ¨�®�¶3³¾³¯¶PÏ)¯©µ±�·N¯Ì`¨�«¬¨¿©�ªÁÎ²J³i®�¶3«¬ºÕ*T/!,

Ö Ð×ÖÄØ » Ð×~Ù'ÚFÐ× ¸¹´ ÐÚmÛÜ » � Ú Ô Ð× » ÐÝ7Þ ´ ò Ç�- Ð× ´FÇ�-+Ô�Ç�- Ðß × Ô ò Å & ×
Æ¦¼µ¨}³Î²y´�ª ªÑÏ�¶�ªÁ¨¿«¬º&´)²y«¬¨�ª¬¼µ¨Ù§�¶3«¬¯¶3³¾¯´ ²y©µ·Ä»�¨¿©�ªÁ«¬¯Ã`¨"ª½²y³`®�¶3«¬»¿¨�´�ï;«�¨�´¬Ãu¨�»"ªÁÂÀ3¨�³Â¸3Å

æÑ©�²y·µ·µÂªÁ¯¶3©}ª¬¶Bª¬¼µ¨ ¨�ÐD°¹²TªÁ¾¶y©�¶y®;º&¶yªÁ¯¶3©$ïaªÁ¼N¨ »�¶3©�ª¬¾©D°µ¯ªÑ¸}¨¿Ð]°µ²JªÁ¯¶3©�ÔVÓµ²y´¬¨¿·�¶3©�º�²y´¬´x»�¶3©]Ò
´¬¨¿«�ÀJ²Jª¬¾¶3©;×)º�°µ´�ª}²y³¾´�¶�Ó`¨�´Á²Jª¬¾´�Çµ¨�·$ÅEÆ¦¼µ¨�´�¨�»�¶y©µ·�±3¶aÀ3¨�«�©µ¾©N±Ë¨�ÐD°¹²Jª¬¾¶3©�®�¶3«B¾©µ»¿¶3º&Ãµ«¬¨¿´¬´¬¯Óµ³¾¨
Õ¹¶aÏf¯´�É

ÚsÙ@Ð× ¸ ; Ô ò Å ò ×
Õ�ÖL×�Ø�è�Ø¥ã2å�â2Ý+ä
Ü2Ý+Þ�ßpÞIàWÜ2×�ØB
�Ú�Ý8è�è���ßGÛIì½Ý=å�ÛIí�Ø¥Ù�ÚGÛIÜ|Ý8Þ£ßGã�Ý+ß(Ü2×�Ø�àáâ2Û£ìÉØ`ÞIàeâ2Ø�àáØ�â2Ø�ß�å�Ø�Þ£àOÜ|×�Ø�â|Þ£Ü2ÛuÜ2Ý+ß'�k��í=Û£è
Øæã

Ü|âýÛIß�ã�í=ÛuÜ2Ø¥ã�Ý+ß�Ü2Þ�Û{ä�Ø�â2Ý+Þ
è
Ý=å�Û£í+í"�Nã�Ü|ØæÛ£è��m
�Þ��ãv�
ã�Ü|Ø¥ì?� ÝTÜ2×�Þ£Ú�ÜUÜ|×�Ø(Ø^��Ü2â2Û_ä�â2Ø¥ã2ã�ÚGâ|Ø¡�£âýÛ£è
Ý8Ø�ß�Üýã�Ý8ì½ä�Þ�ã�Øæè$�o�
Ü|×GØ�à�Þ£â2Ý+Þ�í+Ý=ãLÛIßGè�å�Ø¥ß�Ü|â2ÝTàáÚ!��ÛIí�àáÞ£âýå�Øæã^�
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�lÿ�� s " �# þ���	  ÿ���ûµý A@ ûS�  ÿ��
æ�®Dá ¯´!²E»½¼µ²y«Á²y»"ªÁ¨¿«¬¾´�ªÁ¯»)Õµ¶PÏ'À3¨¿³¾¶]»�¯ªÑ¸�²y»�«�¶3´¬´�ªÁ¼N¨B»¿¨�©�ªÁ«�¯®�°µ±�²J³N®V²y©$ï�4l¯´!²E»½¼µ²y«Á²y»"ªÁ¨¿«¬¾´�ªÁ¯»

³¾¨¿©µ±yª¬¼ ÔV´�°µ»½¼Z²y´�®V²y©t·µÎ²yº&¨¿ª¬¨�«Á×"ïL²J©µ·±Ç ¾´EªÁ¼µ¨�®V²y©â«¬¶Jª½²Jª¬¾¶3©q«Á²Jª¬¨yïLª¬¼µ¨�©±:�Ð;Å ò Å & »�²y©+Óu¨
©µ¶3©]ÒÑ·µ¯º�¨¿©µ´¬¯¶3©¹²y³¯¾Ø�¨¿·â°µ´�¾©µ±q´�ªÁ²y©µ·¹²y«�·9©µ¶y«¬º�²y³¾¯Ø ²Jª¬¾¶3©w°µ´¬¯©µ±t²�´¬¨"ªR¶J®-´�ª½²y«�«¬¨�·éÀJ²y«¬¾²yÓµ³¾¨¿´�Å
Æ¦¼µ¨}±3¨�¶yº�¨"ªÁ«¬¯»�²y©µ·�Õ¹¶aÏfÃµ²y«Á²yº&¨¿ª¬¨�«�´)²y«¬¨E©µ¶3«�ºR²J³¾¾Ø¿¨�·Ë°µ´�¾©µ±�ª¬¼µ¨�®�¶3³¾³¯¶PÏ)¯©µ±�«¬²JªÁ¯¶3´�É

â¹ã ¸ â Æ0ä Í å ã ¸ å Æ0ä Í æ ã ¸ æ Æ0ä Í ß0ã ¸ ß Æ0ä Í
á ã ¸ á Æ áEç�Í è ã ¸ è Æ á�çÙÍ é ã ¸ é Æ áEç�Í
ÛÔã ¸ Û Æ Û ç�Í Ø ã ¸ Ø Æ!ê Í Ý ãë ¸ Ý ë Æ'ì Í ê ¸ &�Æ Ç

Ô ò Å8*3×

0 ¶JªÁ¨�ªÁ¼µ²Jª ï�ªÁ¼µ¨�®V²y© «�¶yª½²Jª¬¾¶3©9´¬Ãu¨�¨�·çÔ|Ç)×ÛïBÕ¹°µ¯· ·µ¨�©µ´�¯ªÑ¸áÔ Ü ×�²y©µ·XÀ]¾´�»�¶3´�¯ªÑ¸ Ô�í6×�²y«�¨�²y³¾³
²y´�´¬°µº&¨�·w»�¶3©µ´�ª½²y©�ªÙ¾©�ªÁ¼µ¨�Ãµ«�¶3Óµ³¯¨�º »¿¶3©µ´¬¯·µ¨�«�¨�·$Å�.h°µÓµ´�ªÁ¯ª¬°NªÁ¯©µ±Ë®�¶3«E¨ ²y»½¼w¶y®�ª¬¼µ¨�ªÁ¨�«�º�´E¯©
:�Ð;Å ò Å & ²y©µ·�·N¯À]¾·µ¯©µ±�Ó`¶yª¬¼�´¬¯·µ¨�´LÓ�¸¼á_Ô Æ0ä «¬¨�´�°µ³¯ª¬´L¾©ÙªÁ¼µ¨�®�¶y³¾³¾¶aÏ)¯©µ±B©N¶3©hÒÑ·N¾º&¨�©µ´�¾¶3©¹²J³3®�¶3«¬º
¶y®�ªÁ¼µ¨E¨¿Ð]°µ²JªÁ¯¶3© ò Å & É

Ô Ç äáEç × Ö × ãÖÄØ ã » × ã Ù'Ú¼× ã ¸ ´�Ô�î ´ î ç
ÓÔ Ü á Ôç × ÚmÛ ã »1Ô �áEç ä × Ú Ô × ã »1Ô ìïäá Ôç × Ý ãÞ

´�Ô Ç äáEç ×¥Ç ã - × ã ´�Ô Ç äáEç × Ô Ç ã -¦Ç ã - ß ã Ô ò Å+)�×
æÑ©�ªÁ¨�«�º�´¦¶J®=ªÁ¼N¨}©N¨¿Ï1ÀJ²y«�Î²yÓN³¾¨�´½:
Ð;Å ò Å ò ªÁ«Á²J©µ´�®�¶3«�º�´ ª¬¶µÉ

ÚsÙ@Ð× ã ¸ ; Ô ò Å=<y×
Þ-³¯³�ªÁ¼µ¨�ÓN«Á²y»½ñJ¨¿ªÁ¨¿·+ªÁ¨�«�º�´Ù¾©V:
Ð;Å ò Å+)�«¬¨�ÃN«¬¨�´�¨�©�ª�ñy¨"¸t·N¾º&¨�©µ´�¾¶3©µ³¯¨�´�´�±3«�¶3°µÃµ´Ù¾©wÕµ°µ¾·âº&¨"Ò
»½¼¹²y©N¾»�´¿Å
ÞB®ÖªÁ¨¿«�¯©µ´¬¨¿«�ªÁ¯©µ±�ª¬¼µ¨r·µ¯º�¨¿©µ´¬¯¶3©µ³¾¨¿´¬´�±3«¬¶3°NÃµ´�¯©Dª¬¶�:�Ð;Å ò ÅT)µïhª¬¼µ¨r«¬¨¿´¬°µ³ÂªÁ¯©µ±�¨¿Ð]°µ²JªÁ¯¶3©
¾´¿É
*ñð Ø ß , Ö ×¹ãÖÄØ ã » × ã ÙòÚt× ã ¸~´b*ñó × , ÚmÛ ã » Ú Ô ×¹ã*ô�m��, » Ý ãÞ*ñõ ß Ô , ´t*�ð Ø ß ,]Ô|Ç ã - × ã ×
´�ö®ð Ø ß Ô)÷ Ô|Ç ã -(Ç ã - ß ã ×

Ô ò Å8/3×
Ï)¼µ¨¿«¬¨&É

ð Ø ß ¸ Ç äáEç .]ªÁ«�¶3°µ¼¹²J³$©D°µº�Óu¨�« Ô ò Å=7y×
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ó × ¸ î ´ î ç
ÓÔ Ü á Ôç :�°µ³¯¨�«)©D°µº�Óu¨�« Ô ò Å8X3×

�m�{¸ áEç ä� è�¨"¸h©N¶3³¾·µ´)©D°µº�Óu¨�« Ô ò Å893×

õ ß ¸ á�çø ä�ì ì «�¶3°µ·µ¨�©D°µº�Óu¨�« Ô ò Å &
; ×
Æ¦¼µ¨�·µ¾º&¨�©N´¬¾¶y©µ³¾¨¿´¬´�®�¶3«�º�´�¶J®�:�ÐD´�Å ò Å & ²y©µ· ò Å ò ï�:
ÐD´¿Å ò Å=<�²y©N· ò Å+/Nï
» ²J©éÓu¨�°µ´¬¨¿·éª¬¶

¨�´�ª½²yÓN³¾¾´�¼�´¬¯º�¯³Î²y«�¯ªÑ¸Ë«�¨�ÐD°µ¾«�¨�º&¨�©�ªÁ´¿Å ì «�¶3º ª¬¼µ¨�´�¨�¨�ÐD°¹²Jª¬¾¶3©N´�¯ª-®�¶y³¾³¾¶aÏ)´�ªÁ¼¹²Jªr¯®�ªÑÏ�¶Ä·N¯Ì`¨�«�Ò
¨�©�ª�Õ¹¶aÏë´�¸]´�ª¬¨�º&´�²y«�¨l±y¶PÀy¨�«�©µ¨�·�Ó�¸ZªÁ¼N¨�´¬¨l¨�ÐD°¹²Jª¬¾¶3©N´�ï�ª¬¼µ¨�©9ª¬¼µ¨Ä´¬¶3³¯°NªÁ¯¶3©µ´lÔV¯©éª¬¨�«¬º&´�¶y®
×¹ã�ù�úªã�ù�û7ã�ù�Û\ã�ù�â¹ãoù å ã�ù æ ãoù Ø ã ²y©µ· ß;ã ×
Ï)¯³¾³uÓ`¨BªÁ¼µ¨r´¬²yº&¨-¯®cª¬¼µ¨-®�¶3°N«�Ã¹²y«¬²yº&¨¿ªÁ¨¿«¬´�ð Ø ß ï|�m�3ïÄõ ß
²y©µ·bó × ²J«¬¨�¨¿Ð]°µ²y³QÅr' ¼µ¨¿©Zª¬¼µ¾´�¾´Ùª¬«¬°µ¨Jï�ªÁ¼µ¨�ªÑÏ�¶�´�¸]´�ª¬¨�º&´&²y«¬¨�´¬²y¾·âª¬¶�Ó`¨�©0³;¯¹¸0±²¬�¿�¸0¢£¢°³
«�¬£±²¬£¢®¸0ºÛï¹´¬¯©µ»�¨}¯ª)¯´�¯º�Ãu¶3´�´¬¾ÓN³¾¨-ª¬¶&ª¬¨�³¾³$®�«�¶3º ªÁ¼N¨}·N¾º&¨�©µ´�¾¶3©µ³¯¨�´�´�±y¶PÀy¨�«�©µ¾©µ±�¨�ÐD°¹²Jª¬¾¶3©N´B²J©D¸
·µÂÌi¨¿«¬¨�©N»�¨�Óu¨¿ªÑÏ�¨�¨�©ÄªÁ¼µ¨¿ºlÅ�æ�ª ¾´¦²y³¯´¬¶�¨¿´¬´¬¨¿©�ªÁÎ²J³iªÁ¼¹²Tª¦ªÁ¼µ¨�Óu¶3°µ©µ·µ²y«�¸R»�¶3©µ·N¯ªÁ¯¶3©µ´�²y©µ·�¾©µÂªÁ¾²y³
»�¶y©µ·µ¯ª¬¾¶3©N´c¨"ÚhÃµ«¬¨¿´¬´�¨�·�¾©E·µ¯º�¨¿©µ´¬¯¶3©µ³¾¨¿´¬´c®�¶3«�ºfÓ`¨!¨�ÐD°¹²J³D®�¶y«6ª¬¼µ¨
ªÑÏ�¶B´�¸]´�ª¬¨�º&´�ÅLÆ¦¼µ¯´6¾´6» ²y³¯³¾¨¿·
»�¶yº�Ãµ³¯¨¿ª¬¨�±3¨�¶3º&¨¿ª¬«¬¯»r´¬¯º�¯³Î²y«�¯ªÑ¸3ï]²y©N·l¯´)²�«�¨�ÐD°µ¯´¬¯ª¬¨E»�¶3©µ·N¯ªÁ¯¶3©�®�¶3«¦·N¸]©¹²Jº�¯»�´¬¾º&¾³¾²y«¬ÂªÑ¸3Å

Æ¦¼µ¨�·µ¯º�¨¿©µ´¬¯¶3©µ³¾¨¿´¬´&Ã¹²y«¬²yº�¨"ªÁ¨¿«¬´R¶yÓNª½²y¯©µ¨�·'®�«¬¶3ºHªÁ¼N¨�·µ¯Ì`¨�«�¨�©�ªÁ¾²y³�¨�ÐD°¹²Jª¬¾¶3©µ´�¶y®�Õ¹°µ¯·
º&¶yªÁ¯¶3©�»�²y©ËÓu¨r°µ´¬¨¿·�ªÁ¶�¶yÓNª½²y¯©R«�¨�³¾¨"ÀJ²y©�ª¦¾©N®�¶y«¬º�²JªÁ¯¶3©&²yÓ`¶y°Nª¦²y©R°µ©µñD©µ¶aÏ)©ËÕ¹¶aÏ�Çµ¨�³¾·�®�«¬¶3º
¨"ÚhÃu¨�«�¾º&¨�©�ªÁ´�»�¶3©µ·N°µ»¿ª¬¨�·Ë°µ©µ·N¨�«�º&¶3«�¨�»¿¶3©�À3¨¿©µ¾¨¿©Dª�²J©µ·RÃµ«¬²y»¿ª¬¾»�²y³;»�¶3©µ·N¯ªÁ¯¶3©µ´�ªÁ¼µ²y©�ª¬¼µ¶3´¬¨B¶y®
ªÁ¼N¨�°µ©µñD©µ¶aÏ)©�Õ¹¶aÏ Ç¹¨¿³¾·$ÅÙ§�¶3©N´¬¾·N¨�«-ª¬¼µ¨�²yÃµÃµ³¯¾»�²JªÁ¯¶3©l¶J®!ª¬¼µ¨�º&¨¿ª¬¼µ¶h·�¶J®
´¬¾º&¾³¯¯ª¬°µ·µ¨EÓ¹²y´�¨�·
¶3©&ªÁ¼µ¨�±3¶aÀ3¨¿«¬©µ¯©µ±�¨¿Ð]°µ²JªÁ¯¶3©µ´
ªÁ¶�²EÕ¹¶aÏ�ªÁ¼N«¬¶3°µ±y¼�²Ù»¿¨�©�ªÁ«�¯®�°µ±3²y³µ®V²y©R°N©µ·µ¨�«�»�¶3©N·µ¯ª¬¾¶3©µ´
¶y®i¾©hÒ
»�¶yº�Ãµ«�¨�´�´¬¾ÓN³¾¨�Õ¹¶aÏéÏ)¯ª¬¼�©µ¶�®�«¬¨�¨�´¬°µ«�®V²y»�¨¿´ Ô ÅU�B´�¾©µ±�:�Ð;Å ò Å+/Nïyª¬¼µ¨¦«¬¨¿´¬°µ³ÂªÁ¯©µ±�©µ¶3©hÒ�·µ¾º&¨�©N´¬¾¶y©¹²y³
ö^ü ßRØæÙ�Ú�ÛuÜ|Ý8Þ£ß ô � ý!��Ý+ÜÉì�ÚGã�Ü¡��Ø_â2Ø¥å�Þ���ß�Ý�þ¥Ø¥èêÜ2×GÛuÜÉÜ|×GØ7ÿGâ|Þ�ÚGè
Ø�ß�Ú�ì���Ø¥â½Ý8ãÉÝ8ìÉä�Þ£â|Ü2Û£ß�Ü)��Û£ã½ÛQã�Ý8ì½Ý+í=ÛIâ2ÝTÜ��

äGÛ£â2Û£ìÉØ�Ü|Ø¥â)� Þ£ßGí���� ×�Ø¥ß�Û�àáâ2Ø�Ø ã�ÚGâ�àëÛ�å�Ø�Þ�â�è
Ø¥ßGã|ÝTÜ��2�uÛIâ2Ý=ÛuÜ|Ý8Þ£ß�ã�ÛIâ2Ø�ä�â2Ø¥ã|Ø�ß�ÜLé��k� �E���IÜ|×�Ø�àáâ|Ø¥Ø�ã|Ú�â|àëÛ£å�ØÌ��Þ�Ú�ßGè�Û£â��
å�Þ�ßGè
Ý+Ü|Ý8Þ£ßÉÝ8ã�Ý+ß�
�Ú�Ø�ßGå�Ø¥è¡�o�k�£âýÛ���ÝTÜ���î � ü à�Ü2×�Ø�â2Ø ÛIâ2ØLß�Þ�àáâ|Ø¥ØLã|Ú�â|àëÛ£å�Ø¥ãCß�Þ�âCè�Ø�ßGã|ÝTÜ����uÛIâ2Ý8ÛIÜ|Ý8Þ£ßGã)� Ü|×�Ø Þ�ß�í"�YØ��WØ¥å�Ü
ÞIàï�£âýÛ���Ý+Ü��½Ý8ã�Ü2ÞÉã|Ú�ä�Ø�â2Ý+ì½ä�Þ�ã|Ø�Û�×o��è�â|Þ�ãAÜýÛuÜ|Ý=å�äGâ|Øæã|ã|Ú�â2Ø�è
Ý=ãAÜ2â|Ý"��Ú
Ü2Ý+Þ�ß_Þ�ßpÜ2×�Ø�äGâ|Øæã|ã|Ú�â2Ø�è
Ý=ãAÜ2â|Ý"��Ú
Ü2Ý+Þ�ß{å�â|ØæÛuÜ2Ø¥è
�o�YÜ2×�ØU
GÚ�Ý=èÉì½ÞIÜ|Ý8Þ£ß ó � ý ü ��ÖL×�Ø ×o�
è
â|Þ�ãAÜýÛuÜ2Ý8å ä�â2Ø¥ã2ã�ÚGâ|Ø è
Ý=ãAÜ2â|Ý"��Ú
Ü2Ý+Þ�ß(å�ÛIß%��Ø�Ø�í8Ý8ìÉÝ8ßGÛIÜ|Ø¥è�àáâ2Þ£ì�Ü|×�ØH��Þ�£Ø¥â|ß�Ý8ß!�
Ø¥Ù�ÚGÛIÜ|Ý8Þ£ß�é���Ù0� ô � ý�î|���(è
Ø�çGß�Ý8ß!��ÛUßGØ^�]ä�â2Ø¥ã2ã�Ú�â2Ø��	�ù ò ù�
 ÷��� ��Û£ßGè%� Ý+Ü|×(Ü2×�Ý8ã åý×GÛ£ß!�£ØLÜ2×�ØDÿGâ|Þ�ÚGè
Ø ß�Ú�ìN��Ø�â
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±3¶aÀ3¨¿«¬©µ¯©µ±r¨¿Ð]°µ²JªÁ¯¶3©�¯©ÙªÁ¼N¨ ©µ¶3©hÒ�¾©µ¨¿«�ª¬Î²y³3®�«¬²yº�¨!¶y®¹«�¨¿®�¨¿«¬¨�©N»�¨�®�¶3«6Õ¹¶aÏZªÁ¼µ«�¶3°µ±3¼�²B»�¨¿©�ªÁ«¬Â®�°µ±�²y³
®V²y©�¾´¿É
ð Ø ß Ö × ãÖ\Ø ã » × ã Ù!Ú¼× ã ¸¹´Çó ×ÌÚmÛ ã » Ú Ô × ã�m� ´�ð Ø ß Ô|Ç ã - × ã ×`´bð Ø ß Ô Ô�Ç ã --Ç ã - ß ã ×wÔ ò Å &W& ×

ì «¬¶3º :�Ð;Å ò Å &�& ¯ª6¯´x»¿³¾¨�²y«cªÁ¼¹²Jª�ªÁ¼N¨�º�²y¾©E·µ¯º�¨¿©µ´¬¯¶3©µ³¯¨�´¬´6Ã¹²J«Á²yº&¨¿ª¬¨�«¬´6®�¶3«cªÁ¼N¨!®V²y©�²y«¬¨
ªÁ¼N¨
.]ª¬«¬¶3°µ¼µ²y³Qï :
°N³¾¨�«r²y©µ·�è)¨¿¸]©µ¶3³¯·µ´r©D°µº�Óu¨�«�´�Å}Æ¦¼µ¨�«�¨¿®�¶3«�¨yïc¾©�¶3«¬·µ¨¿«rªÁ¶Ë²J»½¼µ¾¨"À3¨�®�°µ³¯³=·N¸]©¹²yº&¾»
´¬¯º�¯³Î²y«�¯ªÑ¸+Ô�ªÁ¼µ²Jª�¾©N»�³¾°N·µ¨�´�±y¨�¶3º&¨¿ª¬«¬¾»�´¬¯º�¯³Î²y«�¯ªÑ¸N×-Ó`¨"ªÑÏ�¨¿¨�©ZªÁ¼µ¨�Õµ¶PÏ ª¬¼µ«¬¶3°N±3¼âªÁ¼µ¨Ëº&¶]·µ¨�³
²y©µ·�Ãµ«¬¶yª¬¶yªÑ¸]Ã`¨JïiªÁ¼N¨¿¸lº�°µ´�ª-©µ¶yª-¶3©µ³¯¸ÄÓu¨�±3¨¿¶3º&¨¿ªÁ«�¾»�²y³¾³Â¸Ë´¬»�²y³¾¨Ùº�¶]·µ¨�³¯´B¶J®
¨ ²y»½¼�¶yª¬¼µ¨�«¿ïiÓµ°hª
ªÁ¼N¨�.]ªÁ«�¶3°µ¼¹²J³Qï�:
°N³¾¨�«�²y©µ·�è)¨¿¸]©µ¶3³¯·µ´ ©D°µº�Óu¨�«�´¦²y³¯¶3©µ±ÙÏ)ÂªÁ¼Rª¬¼µ¨rÓu¶3°µ©µ·µ²y«�¸�»�¶3©N·µ¯ª¬¾¶3©µ´�º�°µ´�ª
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Æ¦¼µ¨Ë®�°µ©µ»"ªÁ¾¶y©¹²y³�«�¨�³¾²JªÁ¯¶3©âÓu¨¿ªÑÏ�¨�¨�©éªÁ¼µ¨ËÃN«¬¨�´�´¬°µ«�¨l»¿¶h¨£�&»�¾¨¿©�ªlÔV¶3«�ª¬¼µ¨Ë¨�©µ¨¿«¬±y¸tªÁ«Á²J©µ´�®�¨¿«

»�¶]¨��&»¿¾¨�©�ª½×)²J©µ·Äª¬¼µ¨E¶yªÁ¼N¨�«¦ÀJ²y«¬¾²yÓµ³¾¨¿´EÔV«¬²JªÁ¯¶3´½×!» ²y©Ä©µ¶aÏfÓu¨E¨"ÚhÃµ«¬¨¿´¬´�¨�·�²y´¿É
³�¸ X � ÛÜ Ç Ô � Ô ¸�Ñ>vJÔ %

Ç#� ' ù Ü
Ç#�6Ôí ù Q� ù S Ó� ù T�T�T × Ô ò Å+*O<3×

ò /



0 ¶JªÁ¨)ªÁ¼µ¨BÃµ«¬¨¿´¬´¬°N«¬¨r»¿¶h¨£��»¿¾¨¿©Dª�ïS³�ïh»�²y©�Óu¨B¨ÛÚhÃµ«¬¨¿´¬´¬¨¿·l¯©&ª¬¨�«�º�´!¶y®$ª¬¼µ¨-Óµ³¾²y·µ¨)ªÁ¯ÃR»½¼¹²y«¬²y»¿ª¬¨�«�Ò
¾´�ªÁ¯»-À3¨¿³¾¶]»�¯ªÑ¸�� Ï)¼N¨�«¬¨�á°¸�Ç#� Æ3ò Í¹jÅ ¨JÅ¯ï

³g¸ ò � ÛÜ á Ô Ô ò Å+*W/�×
.h¾º&¾³¾²y«¬³Â¸3ï ª¬¼µ¨�®�°µ©µ»"ªÁ¯¶3©¹²y³]«¬¨¿³Î²Jª¬¾¶3©}Ó`¨"ªÑÏ�¨¿¨�©�ªÁ¼µ¨!®V²y©�¨��&»¿¾¨�©N»¿¸�²y©µ·�ªÁ¼N¨ ¶yªÁ¼N¨�«xÀJ²y«�Î²yÓN³¾¨�´

ÔV«¬²JªÁ¯¶3´½×!» ²y©ÄÓ`¨E¨ÛÚNÃN«¬¨�´�´¬¨¿·�²y´�É
NR¸ � Û&%Ç�-�/"143 Þ85 ¸�Ñ / Ô %Ç#� ' ù Ü

Ç#� Ôí ù Q� ù S Ó� ù T�T�T × Ô ò Å+*O73×
ì ¾©µ²y³¾³Â¸3ï¹ªÁ¼µ¨}®�°µ©µ»"ªÁ¾¶y©¹²y³�«¬¨�³¾²JªÁ¯¶3©ÄÓ`¨"ªÑÏ�¨¿¨�©�ªÁ¼µ¨�Ã`¶aÏ�¨�«r»¿¶h¨£��»¿¾¨¿©Dª�²y©µ·�ªÁ¼N¨�¶yª¬¼µ¨�«-ÀJ²y«�ÂÒ

²yÓµ³¯¨�´}Ô�«Á²Jª¬¾¶3´Á×�» ²y©ÄÓ`¨�¨ÛÚhÃµ«¬¨¿´¬´¬¨¿·�²y´�É
* ¸ !

Ü Ç ' � / ¸�Ñ � Ô %Ç#� ' ù Ü
Ç#� Ôí ù Q� ù S Ó� ù T�T�T × Ô ò Å+*WX�×

ì «¬¶3ºÃ:�ÐuÅ ò Å+*WXNïµ²�«�¨�³¾²JªÁ¯¶3©�®�¶3« ªÁ¼N¨Eª¬¶3«¬ÐD°µ¨E»¿¶h¨£��»¿¾¨¿©Dª�»�²y©lÓu¨E¶3ÓNªÁ²y¾©µ¨¿·Ä²y´�É

7 ¸ -0/213 Þ65
Ü Ç Ô � / ¸�ÑxwaÔ %

Ç#� ' ù Ü
Ç#�6Ôí ù Q� ù S Ó� ù T�T�T × Ô ò Å+*W9�×

ì «¬¶3º ¨¿ÐD°¹²JªÁ¯¶3©µ´ ò Å+*O<PÒ ò Å8*�9Nïµ¯ª)»�²y©�Óu¨E»�¶3©N»�³¾°N·µ¨�·ÄªÁ¼¹²Jª)®�¶3«¦±y¨�¶3º&¨¿ª¬«¬¾»�²y³¾³Â¸R´�¾º&¾³¾²y«�®V²y©N´
ÔV¯©µ»�³¯°µ·µ¯©µ±�´¬°µ«�®V²y»�¨E«�¶3°µ±3¼µ©N¨�´¬´Á×"ï¹ªÁ¼N¨E®�°N©µ»¿ª¬¾¶3©¹²J³$«¬¨¿³Î²Jª¬¾¶3©µ´�¼µ¾ÃN´¦²y«¬¨JÉ

³�¸�Ñ>vTÔ %
Ç#� ' ù Ü

Ç#�6Ôí ×Y¸�Ñ>vTÔ µ ù è × Ô ò ÅT) ; ×

NR¸�Ñ / Ô %Ç#� ' ù Ü
Ç#�PÔí ×U¸�Ñ / Ô µ ù è × Ô ò ÅT) & ×

* ¸�Ñ � Ô %
Ç#� ' ù Ü

Ç#�6Ôí ×Y¸�Ñ � Ô µ ù è × Ô ò ÅT) ò ×

7 ¸XÑywPÔ %
Ç#� ' ù Ü

Ç#�6Ôí ×Y¸�ÑxwPÔ µ ù è × Ô ò ÅT)O*�×

ò 7



ír¾º&¨�©µ´�¾¶3©µ²y³-²J©¹²y³¯¸]´�¾´�»�²y©µ©µ¶yªÄÃµ«�¶3±3«�¨�´¬´Ë®�°µ«�ªÁ¼µ¨¿«Ë¾©X´�¨ ²y«�»½¼1¶y®EªÁ¼N¨q´�¶3³¾°hªÁ¾¶y©9®�¶3«�ªÁ¼N¨
±3ÂÀ3¨�©lÃµ¼�¸]´¬¾»�²y³�´�¸]´�ª¬¨�ºÄïi´¬¶&ªÁ¼µ¨�²y»¿ª¬°¹²y³c®�¶3«�ºë¶y®=ª¬¼µ¨Ù®�°µ©N»¿ªÁ¯¶3©µ´7Ñzvaï@Ñ / ï(Ñ � ²y©µ·�ÑywB»�²y©�¶y©µ³¯¸
Óu¨}¨¿´�ªÁ²yÓµ³¾¯´¬¼µ¨¿·�ÓD¸�¨ÛÚhÃ`¨¿«¬¾º&¨�©�ª�Å

�B´�¾©µ±5:�ÐD´�Å ò ÅT) ; ²J©µ· ò Å+) & ïNÂª » ²J©ÄÓu¨r´�¼µ¶aÏ)©Äª¬¼¹²Jª ª¬¼µ¨�è)¨¿¸]©µ¶3³¯·µ´¦©D°µº�Óu¨�«¦·µ¨¿Ã`¨¿©µ·µ¨�©N»�¨
» ²J©qÓu¨�¨¿³¾¾º&¾©µ²JªÁ¨¿·l®�«¬¶yº[:�ÐD´�Å ò Å+) ; ²J©µ· ò Å+) & ÅEÆ¦¼µ¨�©µ¨¿Ïá®�°µ©µ»"ªÁ¯¶3©¹²y³x«¬¨�³¾²JªÁ¯¶3©µ´�¼µ¾Ãl» ²y©�Óu¨
Ï)«¬Âª¬ª¬¨�©�¾©ËªÁ¼N¨E®�¶y³¾³¾¶aÏ)¯©µ±�®�¶3«�ºlïµ«�¨�³¾²JªÁ¯©µ±{Nuï�³X²y©µ· µ É

N�¸�ÑywaÔ µ ù ³�× Ô ò ÅT)W)D×
0 ¶aÏEï�:�ÐD´�Å ò ÅT) ; ²y©µ· ò ÅT) & » ²y©ÄÓ`¨�«�¨¿Ï)«�¯ª¬ª¬¨�©Ä¾©ËªÁ¼N¨E®�¶y³¾³¾¶aÏ)¯©µ±�®�°µ©µ»"ªÁ¯¶3©¹²y³i®�¶y«¬º&´�É

è ¸�Ñx|PÔ µ ù ³�× Ô ò ÅT)e<3×
è ¸�Ñz}TÔ µ ù NN× Ô ò ÅT)O/�×

®�«¬¶yº�Ï)¼µ¯»½¼-:�Ð;Å ò Å+)�)�®�¶y³¾³¾¶aÏ)´¿Å
æ�ª}» ²y©w²y³¾´�¶�Ó`¨�´�¼µ¶aÏ)©wªÁ¼µ²JªÙ²�«�¨�³¾²JªÁ¯¶3©µ´¬¼N¾Ã�¨"Úh¯´�ªÁ´�®�¶3«r®V²J©µ´�ÔV°µ©µ·N¨�«EªÁ¼µ¨�»�¶y©µ·µ¯ª¬¾¶3©N´r¶y®

è)¨¿¸]©µ¶3³¯·µ´E©]°Nº�Ó`¨¿«E²y©µ·q±3¨�¶yº�¨"ªÁ«¬¯»�´¬¯º�¯³Î²y«�¯ªÑ¸yï`jÅ ¨JÅ¯ïc·N¸]©¹²Jº�¯»�´¬¾º&¾³¾²y«¬ÂªÑ¸N×�²yº&¶3©µ±�®V²J©q¨£��Ò
»�¯¨�©µ»"¸3ïµ®V²y©ËÃu¶aÏ�¨¿«)»�¶]¨��&»�¯¨�©�ª ïµÃN«¬¨�´�´¬°µ«�¨Ù»¿¶h¨£�&»�¾¨¿©�ª�²y©µ·ËÀ3¶3³¯°µº&¨-Õ¹¶aÏ1»¿¶h¨£�&»�¾¨¿©�ª Å ì «¬¶3º�²
»�¶yº�Óµ¾©µ²JªÁ¯¶3©�¶y®�ª¬¼µ¨&Ó¹²y´¬¯»�·µ¨¿Ç¹©N¯ªÁ¯¶3©µ´�¶y®�ªÁ¼µ¨�®V²y©L� ´EÃ`¶aÏ�¨�«¿ïxÀ3¶y³¾°µº&¨&²y©µ·qÃµ«¬¨¿´¬´¬°N«¬¨R»¿¶h¨£��Ò
»�¯¨�©�ªÁ´�²y©N·$ïµ®V²y©�¨��&»�¯¨�©µ»"¸3ï¹ªÁ¼N¨E®V²J©lÃu¶aÏ�¨¿«�»¿¶h¨£�&»�¾¨¿©�ªB»�²y©ÄÓ`¨E¨"ÚhÃµ«�¨�´�´¬¨�·�²y´�É

* ¸ !
Ü Ç ' � / ¸ %

Ç#� '
X � ÛÜ Ç Ô � Ô

&
N Ô ò ÅT)e73×

æ�ª)®�¶3³¾³¯¶aÏ)´�ªÁ¼¹²Tª É
* ¸ µ ³

N Ô ò ÅT)OX�×
Æ¦¼D°µ´)ªÁ¼µ¨�®�°µ©µ»"ªÁ¯¶3©yÑ � » ²y©ÄÓ`¨E·µ¨¿«¬ÂÀ3¨�·�®�«¬¶yº ªÁ¼µ¨�®�°µ©N»¿ªÁ¯¶3©µ´ Ñ>vr²y©N·=Ñ / Å

ò X



5�Ò4~ È K�� ��2&�
� ����Ù�L	�2&� 2��à¤�/�/�	¿�L	�2&����� Î 	�� �����L	�2&�������=�
� ���
	���¥��¿���÷�32&���Ë�����

æÑ©�ªÁ¼N¨r·µ¾º&¨�©N´¬¾¶y©¹²y³u²y©¹²y³Â¸]´¬¾´�»�¶3©N·µ°µ»¿ª¬¨�·Ä²yÓu¶aÀ3¨yïN¯®�²�·µÂÌi¨¿«¬¨¿©Dª ´¬¨¿ª ¶y®6¾©µ·N¨�Ãu¨�©µ·µ¨¿©�ª)´¬» ²J³¾¾©N±
ÀJ²y«¬¾²yÓµ³¯¨�´�²y«�¨�»½¼µ¶3´�¨�©XÔ�¨yÅ ±µÅÂï % ï Ü ²J©µ·À�Ë×"ï$ª¬¼µ¨�©�ªÑÏ�¶l²y·µ·N¯ªÁ¯¶3©¹²y³6®�¶3«�º�´r¶J®�·µ¯º�¨¿©µ´¬¯¶3©µ³¯¨�´¬´
±3«�¶3°µÃµ´
» ²J©�Óu¨ ®�¶3«¬º&¨�·iÅLÆ¦¼µ¨�´�¨-²J«¬¨yïD¼µ¶aÏ�¨¿Ày¨�«�ïh©µ¶yª
¯©µ·µ¨�Ãu¨�©N·µ¨�©�ª�Cl±y«¬¶3°µÃN´�ïDÓµ°Nª�²y«�¨¦«¬¨�³¾²JªÁ¨¿·
ªÁ¶�ª¬¼µ¨�Ç¹«¬´�ªB´�¨¿ª�ªÁ¼¹²Tª¦Ï ²y´)·µ¨¿«¬ÂÀ3¨�·lÃµ«¬¨"À]¾¶3°µ´�³¯¸yÅ�Æ¦¼µ¨�´�¨�²y·µ·N¯ªÁ¯¶3©¹²y³&Cw±3«¬¶3°NÃµ´�²y«¬¨JÉ

ó ×�� ¸ � Û � v
ÜI% Ô Ô ò ÅT)O9�×

�m� � ¸ %� � Ô ò Å8< ; ×

� ¸ !�� v
ÜI% ' Ô ò Å8< & ×

� ¸ -�/"143 Þ65 �
ÜI% Ô Ô ò Å8< ò ×

N5¸ � Û&%
Ç�-0/213 Þ65 Ô ò Å8<�*�×

Æ¦¼µ¨}«¬¨�³¾²JªÁ¯¶3©µ´�¼µ¾Ã�Óu¨¿ªÑÏ�¨�¨¿©�ªÁ¼N¨EÇµ«¬´�ªB²y©N·l´�¨�»�¶y©µ·�´�¨¿ª�¶y®�Ct±3«�¶3°µÃµ´)²J«¬¨E±3¯Ày¨�©ÄÓ`¨¿³¾¶aÏEÉ
ó ×�� ¸ ³

µ Ô Ô ò Å8<�)D×

�m� � ¸ µ � Ô ò Å8<W<3×

� ¸ *
µ ' Ô ò Å8<�/�×

²y©µ·iï
� ¸ 7

µ Ô Ô ò Å8<W73×
ò 9



Æ¦¼µ¨�Ãµ³¯¶yª�¶J®¦´�¸]´�ª¬¨�º&´5:�°µ³¾¨¿«�©D°µº�Óu¨�«¿ïkó ×�� ï=Ày¨�«¬´�°µ´�ªÁ¼µ¨�´�¸]´�ª¬¨�º&´�è�¨"¸]©µ¶3³¾·N´�©D°µº�Óu¨�«¿ï
�m� � ï6»½¼¹²y«¬²y»¿ª¬¨�«¬¯Ø�¨¿´Eª¬¼µ¨�´�¸]´�ª¬¨�º?Óu¨�¼¹² À]¾¶y«&ÔV¶3«�´�¸h´�ªÁ¨¿º�«�¨�´�¾´�ªÁ²y©µ»¿¨a×"Å 0 ¶yªÁ¨�ª¬¼¹²Jª�ªÁ¼N¾´�«¬¨¿³Î²TÒ
ªÁ¯¶3©µ´�¼µ¾Ã�¯´�¾©µ·µ¨¿Ã`¨¿©µ·µ¨¿©Dª!¶y®uªÁ¼N¨ ®V²y©�«¬¶yªÁ²JªÁ¯¶3©�«Á²Jª¬¨yïeÇrï]²y©µ·�ª¬¼]°N´!·N¶h¨¿´!©N¶yª
»½¼¹²y«¬²y»¿ª¬¨�«¬¯Ø�¨¦ªÁ¼N¨
®V²y©L� ´�²J¨�«¬¶]·N¸]©¹²yº&¾»&Ãu¨�«�®�¶y«¬º�²y©µ»�¨JÅlÆ¦¼N¨�¶yªÁ¼N¨�«�²J·µ·µ¯ª¬¾¶3©µ²y³�·µ¾º&¨�©N´¬¾¶y©µ³¾¨¿´¬´E±3«¬¶y°µÃµ´�»�²y©âÓu¨
»�¶y©µ´¬¯·µ¨�«�¨�·�²y´!·µ¾«�¨�»"ªÁ³¯¸&»¿¶3°µÃµ³¯¨�·�ª¬¶�ªÁ¼N¨BÇ¹«�´�ª ´�¨¿ª�Å ì «�¶3ºçªÁ¼N¨r´¬¨"ª ¶y®c¨¿ÐD°¹²JªÁ¯¶3©µ´�±3¯Ày¨�©Ë²yÓu¶aÀ3¨Jï
¯ª)¯´)¶3Óµ´¬¨¿«�Ày¨�·�®�¶3«)¨ÛÚµ²Jº�Ãµ³¯¨yïµª¬¼µ¨ÙÃN«¬¨�´�´¬°µ«�¨�»¿¶h¨£��»¿¾¨¿©Dª�ï�³�ï¹¾´¦®�°µ©N»¿ªÁ¯¶3©¹²y³¯³¯¸�«¬¨¿³Î²Jª¬¨�·�ªÁ¶&Ó`¶yª¬¼
ªÁ¼N¨ Õ¹¶aÏ9»¿¶h¨£��»¿¾¨¿©DªBÔ�¶3«�.]ª¬«¬¶3°µ¼µ²y³N©D°µº�Óu¨�«Á×L²y©µ·�ªÁ¼N¨p:
°N³¾¨�«¦ÔV´�¸]´�ªÁ¨�º&´½×L©D°µº�Óu¨�«¿ÅLÞ-³¯´¬¶µïyÓ`¶yª¬¼
ªÁ¼N¨ÙÃu¶aÏ�¨¿«B»¿¶h¨£��»¿¾¨¿©Dª�ï * ï;²y©N·Äª¬¼µ¨}ª¬¶3«¬ÐD°µ¨E»¿¶h¨£��»¿¾¨¿©Dª�ï 7 ïu²y«�¨�®�°µ©µ»¿ª¬¾¶3©µ²y³¾³Â¸R«�¨�³Î²TªÁ¨�·�ªÁ¶�ªÁ¼N¨
Õ¹¶aÏé»�¶]¨��&»�¯¨�©�ª�Ô�¶3«U.]ª¬«¬¶3°N¼¹²y³N©D°µº�Ó`¨¿«½×x²J©µ·�ªÁ¼µ¨�Ã`¶aÏ�¨�«�²y©N·�ªÁ¶3«�Ð]°N¨ »�¶]¨��&»�¯¨�©�ªÁ´¦ÔV¨"ÚhÃµ«�¨�´�´¬¨�·
¾©�»½¼¹²J«Á²y»"ªÁ¨�«�¾´�ªÁ¾»rÕµ¶PÏoÀJ²y«¬¾²yÓµ³¾¨¿´¦°µ´¬¨¿·l¯©ËªÁ¼µ¨ 0 ² À]¾¨¿«�Ò�.]ªÁ¶3ñJ¨�´�¨�ÐD°¹²Jª¬¾¶3©¹×�«¬¨�´�Ã`¨¿»¿ª¬¯À3¨¿³¯¸yÅ

5�Ò8� � � ����	 (��}��	�2&��� 2��ÕÉ �f�l* ��()��� 	 ��� �32&� ����� Î��r�L	��&�
����/ È �r�x��	 ���

Æ¦¼µ¨BÃµ«¬¨¿·µ¾»"ªÁ¾¶y©�¶y®i®V²y©RÃu¨�«�®�¶3«¬º�²y©µ»¿¨)®�¶y«�±3¨¿¶3º&¨¿ªÁ«�¾»�²y³¾³Â¸ËÔ�¶3«�¼N¶3º�¶y³¾¶3±3¶y°µ´�´¬¨¿«¬¾¨¿´¦×�´¬¯º�Ò
¾³¾²y«�º�²y»½¼µ¯©µ¨�´�¯´�¶y®B¾º&Ã`¶y«�ª½²J©µ»�¨R®�¶y«�Ó`¶JªÁ¼+®V²y©ZºR²J©]°h®V²y»¿ª¬°µ«¬¯©µ±�²y©µ·+®V²y©+´�¨�³¾¨¿»¿ª¬¾¶3©$ÅtÆ¦¼µ¨
1 ì .S4�» ²y©ÄÓ`¨E²JÃµÃµ³¾¯¨�·�ª¬¶�Ãµ«¬¨¿·µ¾»"ª�ª¬¼µ¨�Ãu¨�«�®�¶y«¬º�²y©µ»�¨�¶J®=²�®V²y©iï¹²y©µ·ËªÁ¼N¨¿¸Ë»�²y©Ä²y³¾´�¶&Óu¨�°µ´�¨�·
ªÁ¶�·µ¨¿´¬¯±3©wº&¶]·µ¨�³�®V²y©µ´�®�¶3«�´�ª¬°µ·N¸]¾©N±lÓu¶yªÁ¼�ª¬¼µ¨�¯«E²y¨�«�¶h·N¸]©¹²Jº�¯»�²y©µ·w²y¨�«�¶�²y»¿¶3°µ´�ª¬¾»�»½¼¹²J«Á²y»ÛÒ
ªÁ¨¿«¬¯´�ªÁ¯»�´¿Å�Æ¦¼µ¨�´�¨�»�²y©wÓu¨�¾©�Ày¨�´�ª¬¾±�²TªÁ¨�·qÓ�¸�°µ´�¾©µ±�Óu¶yªÁ¼q¨"ÚhÃu¨�«¬¯º�¨¿©�ª½²y³�²J©µ·w»¿¶3º&Ãµ°Nª½²TªÁ¾¶y©¹²y³
ÔQ§ ì íE×r²yÃµÃµ«�¶�²y»½¼µ¨¿´�ïxª¬¶�¶3ÓNª½²J¾©�º�¶]·µ¨¿³=®V²y©�ªÁ¨�´�ª}»�¶3©µ·N¯ªÁ¯¶3©µ´�Ó¹²J´¬¨�·w¶3©�ªÁ¼µ¨�Ãµ«�¶yªÁ¶yªÑ¸]Ãu¨�®V²y©
ªÁ¨¿´�ª&»�¶y©µ·µ¯ª¬¾¶3©N´�ÅâæÑ©é¶3«¬·N¨�«�ªÁ¶�Óu¨�°µ´¬¨"®�°µ³Qï!º�¶]·µ¨¿³�ªÁ¨¿´�ª&«¬¨¿´¬°µ³ÂªÁ´�º�°µ´�ª&·µ°µÃµ³¯¾» ²TªÁ¨�Óu¶yªÁ¼ZªÁ¼N¨
¶aÀ3¨¿«Á²y³¯³!ÃN«¬¶yª¬¶yªÑ¸]Ã`¨�®V²y©t»½¼µ²y«Á²y»"ªÁ¨¿«¬¾´�ªÁ¯»�´Ù²y©µ·�ªÁ¼µ¨�Ãµ«¬¶yª¬¶yªÑ¸]Ã`¨�Õ¹¶aÏçÇ¹¨¿³¾·w»½¼¹²y«Á²J»¿ªÁ¨¿«¬¯´�ªÁ¯»�´RÔV¯©
Ã¹²y«�ªÁ¯»�°µ³¾²y«�ïPªÁ¼µ¨�«Á²Jª¬¾¶3´�¶y®¹Õ¹¶aÏZÀ3¨¿³¾¶]»�¯ª¬¾¨¿´�ï3²J»�»�¨¿³¾¨¿«Á²Jª¬¾¶3©µ´=²y©µ·�®�¶y«¬»�¨¿´½×Ûï�¾©�²y·N·µ¯ª¬¾¶3©EªÁ¶r¼µ²aÀ]¯©µ±
º�²JªÁ»½¼µ¨¿·�´�¸]´�ª¬¨�ºë«¬¨¿´¬¯´�ª½²J©µ»�¨¿´�Ô�¶3«¦³¾¶3²y·;×"Å=Æ¦¼]°N´�ïµªÁ¼N¨}º�²y¯©�ÐD°µ¨�´�ªÁ¾¶y©Ä¯´�ÉLÏ)¼¹²Tª�²y«¬¨rª¬¼µ¨�»�¶3©]Ò
·µÂªÁ¾¶y©µ´�©N¨�»�¨¿´¬´¬²y«�¸�ªÁ¶�¨¿©µ´¬°µ«�¨r»�¶yº�Ãµ³¯¨¿ª¬¨B´�¾º&¾³Î²J«¬¯ªÑ¸�Ó`¨"ªÑÏ�¨¿¨�©ËªÁ¼N¨rº�¶]·µ¨¿³`²J©µ·RªÁ¼N¨-Ãµ«�¶yªÁ¶yªÑ¸]Ãu¨
®V²y©µ´6�

* ;



Æ¦¼µ¨�²y©µ´�Ï�¨¿«�ªÁ¶tª¬¼µ¾´�ÐD°µ¨�´�ªÁ¾¶y©�» ²y©XÓu¨�¶3Óhª½²y¯©µ¨�·�¶y©9ªÁ¼µ¨�Ó¹²y´¬¯´R¶y®�ª¬¼µ¨�®�°µ©N·¹²yº&¨�©�ª½²y³
¨�ÐD°¹²TªÁ¾¶y©µ´6¶y®hÕµ°µ¾·}º�¶JªÁ¾¶y©&ÔVÃµ¼�¸]´¬¯» ²y³]²y©¹²J³¯¸]´¬¯´½×$²y©µ·EªÁ¼N¨!ÃN«¬¶3Ãu¨�«�²yÃµÃN³¾¾»�²JªÁ¯¶3©r¶y®h·µ¯º�¨¿©µ´¬¯¶3©¹²y³
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ø ¢ ³ ª ©XÌu¨�³ ¤ ©	³  »¥ ±N¨s± µk®�¤§¨�¢6£ ¨,³ ¤§¨ Ì ² © ªy¢6²�¤ © ¤Uµ ÜÆÙ ¯sÁ × Á Ê§Ê ¢6¤ × Á ÊU÷ ª ©	±pÜÆÙ Á × Á ðRÉ ¢6£Oªx¢
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íÉ

ÌÏ À ì ÌÏ Á Ð ÅÐ Ç ìD¸ N ÅN Ç ½
ï ¸ P ÅP Ç ½ ö Ð ÅÐ Ç ìÑÂ

Ò ÅÒ Ç Ò ÅÒ Ç ì ¸ Q ÅQ;Ç ½ ¸ P ÅP Ç ½
ï Ò ÅÒ Ç ìÑÂ
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é À ì�é Á Ò ÅÒ Ç ìD¸ N ÅN Ç ½ ¸ P ÅP Ç ½ S Ò ÅÒ Ç ì ¸ N ÅN Ç ½ ¸lÂ ½ S

è À ìJè Á Ë Á ÅË Á Ç ì ¸ N ÅN Ç ½
ï ¸ P ÅP Ç ½

ï Ë Á ÅË Á Ç ì ¸ N ÅN Ç ½
ï ¸aÂ ½ ï

Í Àêì Í Á Î ÅÎ Ç ìD¸ N ÅN Ç ½ S ¸ P ÅP Ç ½ ö Î ÅÎ Ç ì ¸ N ÅN Ç ½ S ¸lÂ ½ ö

Ï À ì Ï Á Ð ÅÐ Ç ìD¸ N ÅN Ç ½
ï ¸ P ÅP Ç ½ ö Ð ÅÐ Ç ì ¸ N ÅN Ç ½

ï ¸lÂ ½ ö

QÈÅQ Ç QÆÅQ Ç ì N Å P ÅN Ç P Ç QÈÅQ Ç ì N ÅN Ç Â
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N ÅN Ç û ÒÈ, Ð ðØ,§×§È ÒÈ,U÷ Èg,§ÊUÉ ÒÈ,§×§Ê

Ò ÅÒ Ç ì ¸ N ÅN Ç ½ ¸aÂ ½ S ×§Ê ÷ ðpÒ>Êg,§È§× ü Ò�ðÎÒÈ,§ÈUò û

Ë Á ÅË Á Ç ì ¸ N ÅN Ç ½
ï ¸lÂ ½ ï ÷ û Ð ,Ò Ð ÒÈ,U÷ ÒÈ,§×§Ê ÒÈ,UÉÎÒ

Î ÅÎ Ç ìD¸ N ÅN Ç ½ Sz¸aÂ ½ ö ×yð Ð ÷ û ÒÈ, Ð Èg,§×§Ê ÒÈ,UÉÎÒ

Ð ÅÐ Ç ì ¸ N ÅN Ç ½
ï ¸lÂ ½ ö ×yð Ð ×§Ê ò�òB,§×§È Ð û ÒÈ, Ð

ýªþ ÅýGþ Ç ìD¸ N ÅN Ç ½ ¸aÂ ½
ï ÷ Ð Ò{× Ð ,§×§È û ÈyòB,U÷RÊ ÒÈ, Ð
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¯W²�¨M²� ´ªU®�²�¢ ¬Î½à³ ª © ¿�£	¤>·o¡°g¡s®�¿0®¢¡�¯W¥	 �¢¡² © ¨MªzÓ�¤§® ± ²�Ô«¡�®¢¡ ©Î³ ¡s¯¡² © ¢6£H¡�·?ª ¬©¾ ¡�®�¢W² © ¡ © ¢(µ2ª ©X¾ ¡s®Aµk¤§®Aº
¨Mª ©	³ ¡ ¾ ªU®6ªy¨�¡¢b¡s®�¯?¯ ³ ªU ¥¡ Ì ¡¢Ï·o¡ ¡ © ¨M¤ ± ¡s �ª ©	±i¾ ®�¤U¢6¤y¢ ¬¾ ¡UÁ�ÄO¤§®@¡ . ªU¨ ¾  ¥¡�¥Î¯W² © ¦{ÂGª Ì  ¥¡ Ð Á Ð ¿
³ ¤U¨ ¾ ªy®¢¡¡¢W£H¡¡µ2ª © ¯ ³ ªU �² © ¦K ´ª�· ¯?®¢¡�¯W¥	 �¢6² © ¦Kµk®W¤U¨uµ2ª ©«± ¡s¯�²»¦ ©iÌ ªy¯¢¡ ± ¤ ©i³ ¤ © ¯A¢8ª © ¢ ¾ ®§¡s¯W¯�¥	®¢¡�¢W¤
¢6£E¡Mµ2ª © ¯ ³ ªU »² © ¦p »ª�· ¯,¤ Ì ¢8ªU² © ¡ ± · £	²» £¡+À ¡;¡ ¾ ² © ¦p¢6£H¡MØ�¡ ¬]© ¤§  ± ¯ © ¥	¨ Ì ¡s® ³ ¤ © ¯�¢8ª © ¢sÁ�� ©	± ¡�®
¢6£E¡�¯6ªU¨�¡ µ2ª © ¯W²�û;¡�®Wªy¢6²�¤	¿R¢6£H¡ ¾ ¤>·@¡s®?² ©	¾ ¥Î¢�®¢¡ Ù ¥Î²»®¢¡�¨�¡ © ¢?µk¤§® ³ ¤ © ¯A¢8ª © ¢ ¾ ®¢¡s¯�¯W¥	®§¡�µ2ª ©Þ± ¡�¯W²�¦ ©
²»¯ ² ®o³�ó ò¦³ ¢W²»¨�¡s¯à£	²»¦§£E¡s®à¢W£Oª © ¢W£Oªy¢¹®§¡ Ù ¥	²�®¢¡ ± µk¤U®?ª ³ ¤ © ¯�¢6ª © ¢cØ�¡ ¬]© ¤§  ± ¯ © ¥	¨ Ì ¡s®�µ2ª ©«± ¡s¯�²»¦ © ¿
· £	²� ¥¡à¢W£H¡ ³ ¤§¨ ¾ ªU®W²�¯W¤ © ¤Uµ	¢6£E¡ ¾ ®¢¡�¯W¯�¥	®¢¡¹² ©	± ² ³ ªy¢b¡�¯�ª ÷ë�Ò ®Wªy¢6²�¤	¿y¢W£H¡ ³ ¤§¨ ¾ ªU®W²�¯W¤ © ¤UµOµ2ª © ¯ ¾ ¡ ¡ ±
ª ©	± Ø¤¡ ¬]© ¤§  ± ¯ © ¥	¨ Ì ¡s®Æ¯�£	¤>· Ò§ë Ð ª ©	± Ð ë�Ò ®Wªy¢6²�¤§¯�®¢¡�¯ ¾ ¡ ³ ¢6²�°¦¡s  ¬ Á��( »¯W¤ © ¤U¢b¡?¢W£Oªy¢�¢W£H¡¹®¢¡� ´ªy¢W²�°g¡
± ²�Ô«¡�®¢¡ ©Î³ ¡ Ì ¡�¢Ï·@¡;¡ © ¢W£H¡iØ¤¡ ¬]© ¤§  ± ¯ © ¥	¨ Ì ¡s®{¤ Ì ¢8ªU² © ¡ ± µk®W¤§¨ ª�¨+¤ ± ¡� �µ2ª ©ü± ¡s¯�²»¦ © ¡ ± · ²�¢W£
³ ¤ © ¯�¢6ª © ¢¹µ2ª © ¯ ¾ ¡;¡ ± ª ©	± ªKµ2ª ©Þ± ¡s¯W²�¦ © ¡ ± · ²�¢6£ ³ ¤ © ¯A¢8ª © ¢cØ¤¡ ¬]© ¤§  ± ¯ © ¥	¨ Ì ¡s®?²�¯ ¬\¬¬«³ ¢6²�¨�¡�¯s¿
ª © ¤§® ± ¡s® ¤Uµ=¨«ªy¦ © ²�¢W¥ ± ¡ ± ²�Ô«¡�®¢¡ ©	³ ¡ ×

ÄO¤§®¹¢6£H¡ ± ¡s¯�²»¦ © ª ©	± ¡�°yªU �¥Oªy¢W²»¤ © ¤UµG¯W¨MªU » � »¤>·[âXª ³ £ © ¥	¨ Ì ¡s®¹µ2ª © ¯�¿�ª ¾	¾  »² ³ ªy¢W²»¤ © ¤yµG¢6£E¡
Ã?ÄÆÅÎÇMª ¾	¾ ®�¤Rª ³ £ ³ ª ©  ¥¡sª ± ¢6¤  »ªU®W¦g¡ ± ²»¯ ³ ®¢¡ ¾ ª ©	³ ²¥¡s¯P² © Ø�¡ ¬h© ¤§  ± ¯ © ¥	¨ Ì ¡s® Ì ¡�¢Ï·@¡;¡ © ¢6£E¡�¨+¤ ± ¡s 
ª ©	±�¾ ®W¤U¢W¤U¢ ¬`¾ ¡�µ2ª © ¯sÁ=Â¹£H¡s¯§¡ ³ ª © ®§¡s¯W¥Î �¢Æ² ©  ´ªU®�¦g¡ ± ²�Ô_¡s®§¡ ©	³ ¡s¯Æ² © ¢6£H¡�°`²�¯ ³ ¤U¥	¯� »¤U¯W¯¢¡�¯Æª ©	± ¢W£I¥	¯
³ ªy¥	¯¢¡ ± ²�Ô_¡s®¢¡ ©	³ ¡�¯Æ² © ¢6£H¡ ¾ ¡s®Aµk¤§®W¨Mª ©	³ ¡ ³ £	ªU®6ª ³ ¢b¡�®W²»¯A¢6² ³ ¯�¤UµO¢W£H¡�¨+¤ ± ¡s ª ©	±{¾ ®W¤U¢W¤U¢ ¬`¾ ¡yÁ�Â¹£H¡ ¬
³ ª © ªU �¯W¤ ³ ªy¥	¯¢¡àª¹¯W²»¦ © ²�ã ³ ª © ¢P »¤§¯�¯P¤Uµ	ª ³s³ ¥Î®6ª ³¬ ² © ¨M¤ ± ¡� Uµ2ª ©�¾ ¡�®�µk¤§®�¨«ª ©Î³ ¡ ¾ ®§¡ ± ² ³ ¢6²�¤ © ÁPÂ¹£I¥	¯
²�¢ ²�¯¹£	²»¦U£	  ¬ ®¢¡ ³ ¤§¨+¨�¡ ©	± ¡ ± ¢W£Oªy¢¹¢6£E¡ Ö ÄÆÅÎÇ ª ¾	¾ ®�¤Rª ³ £ Ì ¡ó¥	¯§¡ ± ¢6¤+ª�°§¤§² ± ¯�¥ ³ £X¯�²�¢W¥Oªy¢6²�¤ © ¯�Á
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Â¹£H¡ Ö ÄÆÅÎÇêª ¾	¾ ®�¤Rª ³ £å·?ªy¯�¥Î¯¢¡ ± ¢6¤ ± ¡s¯W²�¦ © ªÞ¢6£	®§¡;¡{¢6²�¨�¡�¯�¯ ³ ªU ¥¡�¨+¤ ± ¡s "¿�¢6£E¡MÇ�Å u µ2ª © ¿0¤Uµ
ª © ªU¥¢6¤§¨+¤U¢6²�°g¡t¨�©=�cÃ µ2ª © ¿�¢6£H¡ ¾ ®W¤U¢W¤U¢ ¬`¾ ¡yÁ Â¹£H¡Þµk¥ ©	± ªU¨�¡ © ¢8ªy  ¾ ªU®WªU¨�¡�¢b¡�®W¯�ª ©	± ®6ªy¢W²»¤§¯
µk¤§® ¢6£H¡ Ö Ä�ÅÎÇáª ¾	¾ ®�¤Rª ³ £H¡�¯FªU®¢¡�¯W£Î¤z· © ² © Â=ª Ì  ¥¡ Ð Á ð Á¡Å² ©	³ ¡,¢W£H¡K¨+¤ ± ¡s �Ç�Å u µ2ª © ª ©	± ¢6£E¡
¾ ®�¤U¢6¤U¢ ¬`¾ ¡�¨¤©G�cÃáµ2ª ©MÌ ¤U¢W£M¤ ¾ ¡s®Wªy¢b¡ ² © ªy²»®]ªy¢�ª ¾Î¾ ®W¤ . ²»¨Mªy¢b¡�  ¬ ¢6£H¡c¯6ªU¨�¡¹¢b¡�¨ ¾ ¡s®Wªy¢6¥	®§¡U¿R¢6£E¡
ÀI² © ¡�¨«ªx¢6² ³ °²�¯ ³ ¤§¯W²�¢ ¬ ª ©	±©± ¡ © ¯W²�¢ ¬ ®6ªy¢W²»¤§¯ ªU®§¡óªU¯W¯�¥	¨�¡ ± ¢W¤ Ì ¡ã¡ Ù ¥Oªy 0¢6¤�¤ © ¡yÁ

Â¹£H¡ó¦g¡s¤U¨�¡¢6®W² ³ ¯ ³ ªU ¥¡F¤yµ�¢W£H¡F¨+¤ ± ¡� Æ¸2Ç=Å u¹½ µ2ª © ·?ªy¯ ³ £	¤§¯¢¡ © ¢W¤ Ì ¡�¢W£	®¢¡ ¡ó¢W²»¨�¡s¯�¢W¤{¢6£Oªx¢
¤Uµ�¢6£H¡ ¾ ®�¤U¢6¤y¢ ¬¾ ¡UÁ]�_¢6£Î®¢¡;¡F¢W²»¨�¡s¯¹¯ ³ ªU ¥¡F¨+¤ ± ¡s 0¯�²»û ¡ó·�ªU¯ ³ £	¤§¯§¡ © ¯W² ©Î³ ¡ó²�¢ ¯§¡s®�°¦¡ ± ªU¯cª Ì ¡s¯A¢
³ ¤U¨ ¾ ®�¤§¨+²»¯¢¡ Ì ¡�¢Ï·@¡;¡ © ¢6£E¡(¯�²»û;¡c¤Uµ�¢6£H¡¹¢b¡�¯�¢�µ2ª ³ ²� »²�¢ ¬ ª ©	± ¢6£E¡¡ª Ì ²» »²�¢ ¬ ¢W¤Kª ³s³ ¥Î®6ªy¢¢¡s  ¬ ¨�¡�ªy¯W¥	®§¡
°g¡�® ¬  »¤>· ¾ ®¢¡�¯W¯�¥	®¢¡�¯Mªx¢{¢6£H¡t¡ . ²�¢K¤Uµ ¢6£H¡«µ2ª © Á�Â¹£H¡i¨+¤ ± ¡s ]µ2ª © ¢6¤§® Ù ¥H¡iª ©	± ¨+¤U¢W¤§® ¾ ¤>·o¡�®
°yªU »¥E¡s¯�·@¡s®§¡ ± ¡s®W²�°g¡ ± ¥Î¯W² © ¦{¢6£H¡Fª ±	± ²�¢W²»¤ © ªU �¯�²»¨+²» »ªU®W²�¢ ¬ ¯ ³ ªU »² © ¦{ »ª>· Ì ªy¯¢¡ ± ¤ © ¢W£H¡�µ2ª ³ ¢?¢6£Oªx¢
² ©Î¾ ¥Î¢?µ2ª ©i¾ ¤>·o¡�®¹²»¯à®¢¡s »ªy¢b¡ ± ¢6¤{¢W£H¡¡µ2ª © ¯�£Oªyµ.¢¹¯ ¾ ¡ ¡ ± ª ©	±i³ £OªU®Wª ³ ¢¢¡s®�²»¯�¢W² ³ µ2ª ©i± ²´ªU¨�¡�¢¢¡s®�¸2¯¢¡ ¡
ÜÆÙ Á × Á ÉUòR½ Á

ÂGª Ì  ¥¡ Ð Á ð £	²�¦§£	 »²�¦§£R¢6¯¶¢6£E¡¹Ã?ÄÆÅÎÇiª ©	±�Ö ÄÆÅÎÇ«¯ ³ ªU �² © ¦c®¢¡� ´ªy¢W²»¤ © ¯¶µk¤§®=ªc¢W£	®¢¡ ¡ºm¢6¤yº ¤ © ¡�¨+¤ ± ¡s 
µ2ª © ÁÆÂ¹£E¡¡¢8ª Ì  ¥¡¡¯�£	¤>· ¯ ³  £¡�ªU®�  ¬ ¢6£Oªx¢?¤ ©	³ ¡¡¢6£E¡¡µ2ª © ¯W²�û;¡(®6ªy¢W²»¤K²�¯àã . ¡ ± ¿	¢6£H¡ Ö ÄÆÅÇLª ¾	¾ ®W¤§ª ³ £
² ©Î± ² ³ ªy¢b¡�¯c¢W£Oªy¢ °¦óó ¢6£E¡,µ2ª ©p¾ ¡�®�µk¤§®�¨«ª ©Î³ ¡ ¾ ªU®6ªy¨�¡¢b¡s®�¯¡ªy®¢¡,ªU »¯�¤Mã . ¡ ± ¸2¯W² ©	³ ¡�¢6£H¡ ¬ ªU » ¶¯ ³ ªU £¡
· ²�¢W£þ¤ ©   ¬ ¢W£H¡p¦¦¡s¤§¨�¡�¢W®W² ³ ¯ ³ ªU £¡p®Wªy¢6²�¤ ½ Á uà¬á³ ¤ © ¢6®6ªy¯�¢�¿¹² © ¢W£H¡XÃ?ÄÆÅÎÇ_ª ¾	¾ ®W¤Rª ³ £�¿¹ªU » àµ2ª ©
¯ ³ ªU »² © ¦ ¾ ªU®WªU¨�¡�¢b¡�®W¯ ± ¡ ¾ ¡ ©	± ªU �¯W¤�¤ © ¢6£E¡ ³ £Î¤§² ³ ¡�¤yµ=¢W£H¡Fµ2ª © ¯ ¾ ¡;¡ ± ®6ªy¢W²»¤	Á

ÂGª Ì  ¥¡ Ð Á ð ¯W£Î¤z· ¯�¢W£Oªy¢{µk¤§®{ªå¢W£	®¢¡ ¡ºm¢6¤yº ¤ © ¡Þ¯ ³ ªU £¡Þ¨M¤ ± ¡� m¿�¢6£E¡ ¾ ¤>·@¡s®�®¢¡ Ù ¥	²»®§¡ ± ªy¢�¢6£E¡
¨+¤ ± ¡� �µ2ª © ¯W£Oªxµ.¢�²»¯(¨{¥ ³ £å �¤z·@¡s®(¢6£Oª © µk¤§®(¢W£H¡ ¾ ®�¤U¢6¤U¢ ¬`¾ ¡UÁ ø ¢ ³ ª © ªU �¯W¤ Ì ¡{¤ Ì ¯¢¡�®�°g¡ ± µk®W¤§¨
ª Ì ¤>°g¡�¯ ³ ªU »² © ¦« »ª�· ¯�¸ ÜÆÙ ¯sÁ × Á ×U÷ ¢W¤ × Á Ð ðI½ ¿�¢6£Oªx¢óª«¨+¤ ± ¡� =µ2ª © ¤ ¾ ¡�®6ªy¢W² © ¦«² © ªU²�®s¿�¥ ©	± ¡�®�µk¥	 » 
±Î¬]© ªU¨+² ³ ¯�²»¨+²» ´ªy®W²�¢ ¬�³ ¤ ©	± ²�¢6²�¤ © ¯s¿	· ²�¢6£pª+¦¦¡s¤§¨�¡�¢W®W² ³ ¯ ³ ªU £¡ó®6ªy¢W²»¤�¤Uµ Ð ¿O®¢¡ Ù ¥Î²»®¢¡�¯¡ª µb³¢â Õ å�²v¬MÖÆ¬
ÖLäj²ÓF³ ä °¦¬�á´çF³�³¢â Ô ùã¬\¬¬«³X²v¬ ô ³�á Á�ÄG �¤>·�°g¡s �¤ ³ ²�¢W²¥¡s¯�¿U¤ © ¢W£H¡?¤U¢W£H¡s®G£Oª ©	± ¿Iªy®¢¡�¤ ©   ¬ ®¢¡ ± ¥ ³ ¡ ±�ÌI¬
Ð ¢6²�¨�¡�¯ ³ ¤§¨ ¾ ªU®¢¡ ± ¢6¤{¢6£Î¤§¯¢¡F² © ¢6£H¡ ¾ ®W¤U¢W¤U¢ ¬`¾ ¡ã¨¤©G�cÃÛµ2ª © ÁÆÂ¹£	²�¯?²»¯ © ¤ © ¡¢6£H¡� ¥¡s¯�¯ ª ³ ¤ © ¯W² ± º
¡s®Wª Ì  £¡?®¢¡ ± ¥ ³ ¢W²»¤ © ² ©{Ñ ¤>·á°g¡� »¤ ³ ²�¢ ¬ ¿Rª ©	± ¢W¤§¦g¡¢6£H¡�®G· ²�¢W£{¢6£H¡?² ©	³ ®§¡�ªU¯§¡ ± ¯ ¾ ªy¢6²»ªU ¯ ³ ªU £¡s¯�¿IªU » �¤z· ¯
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Ö ÄÆÅÇ Ã?ÄÆÅÎÇ
QÈÅQ�Ç ì

í
S QÆÅQ;Ç ì Ð N ÅN Ç

Ë Á ÅË Á Ç ì
í
� Ë Á ÅË Á Ç ì ÷ ¸ N ÅN Ç ½

ï

Î ÅÎ Ç ì
í
S Î ÅÎ Ç ì ×yð Ð ¸ N ÅN Ç ½ S

Ð ÅÐ Ç ì Ð Ð ÅÐ Ç ì ×yð Ð ¸ N ÅN Ç ½
ï

Ò ÅÒ Ç ì Ð Ò ÅÒ Ç ì ×§Ê ¸ N ÅN Ç ½
Â=ª Ì  £¡ Ð Á ðÎë Ã�¤§¨ ¾ ªU®W²�¯W¤ © ¤Uµ Ö ÄÆÅÎÇäª ©	± Ã?Ä�ÅÎÇ µk¤§®XÂêì Ð

¾ ®�¤ ¾ ¡�® Ñ ¤>· ¨�¡�ªU¯�¥	®¢¡�¨�¡ © ¢K¢6¤ Ì ¡ ³ ¤ ©	± ¥ ³ ¢¢¡ ± Áêÿ]®§¡s¯�¯W¥	®§¡ ³ ¤G¡ ç+³ ²£¡ © ¢{¯�²»¨+²» ´ªy®W²�¢ ¬ ² ©	± ² ³ ªx¢b¡s¯
¢6£	ªy¢?¢6£E¡F¨M¤ ± ¡s �¢6¤ ¾ ®�¤U¢6¤U¢ ¬`¾ ¡F®6ªy¢W²»¤{²�¯ © ² © ¡�¢6²�¨�¡�¯�¯W¨MªU � ¥¡s®�µk¤§®�¢W£H¡F ´ªU®�¦g¡�¯ ³ ªU £¡�¨M¤ ± ¡� �µ2ª © Á
�¡ �¯W¤	¿ © ¤U¢6² ³ ¡?¢6£	ªy¢]¢6£H¡¹¢6¤U® Ù ¥H¡ ®6ªy¢W²»¤F¯ ³ ªU £¡s¯�ªU¯�ª�µk¥ ©	³ ¢W²»¤ © ¤Uµ�¢6£E¡c¦¦¡s¤§¨�¡�¢W®W² ³ ¯ ³ ªy ¥¡ ®6ªy¢W²»¤ ë ¢6£E¡
 ´ªy®W¦g¡�®cµ2ª © ®¢¡ Ù ¥	²�®¢¡�¯Fª« ´ªy®W¦g¡�®c¢W¤§® Ù ¥H¡{² ©	¾ ¥Î¢¡¥ ©	± ¡�®¡¢6£E¡ ³ ¤ ©Î± ²�¢W²»¤ © ¯c¤Uµ ±Î¬]© ªy¨M² ³ ¯�²»¨+²» ´ªy®W²�¢ ¬ Á
Å²�¨M²� ´ªU®�  ¬ ¿	¢W£H¡Kµ2ª ©X³ ª ¾ ª ³ ²�¢ ¬ ®6ªx¢6²»¤M¯ ³ ªU ¥¡�¯óªU¯FªMµk¥ ©Î³ ¢6²�¤ © ¤Uµ]¢W£H¡{¦g¡�¤§¨�¡¢6®�² ³ ¯ ³ ªy ¥¡{®Wªy¢6²�¤å¸2¤U®
µ2ª © ¯W²�û;¡ó®6ªx¢6²»¤ ½ ñÎ² ©�¾ ªU®�¢W² ³ ¥	 ´ªU®�¿¢W£H¡ó ´ªU®�¦g¡s®�µ2ª ©p¾ ®�¤ ± ¥ ³ ¡�¯¡ª� ´ªy®W¦g¡�®�°§¤§ �¥	¨�¡ Ñ ¤>·_®6ªy¢¢¡F¥ ©	± ¡�®
³ ¤ ©	± ²�¢W²»¤ © ¯¹¤Uµ ±¬h© ªU¨M² ³ ¯W²�¨M²� ´ªU®�²�¢ ¬ Á

��¯�¨«ªU � Æ¯ ³ ªU ¥¡�°g¡�®W¯W²�¤ © ¸ ÒÈ, Ð ¯ ³ ªU £¡M¨+¤ ± ¡s  ½ ¤yµ?¢6£H¡«Ç�Å u µ2ª © ¿=¢6£E¡iâp² © ²�ºÏÇ=Å u µ2ª © ¿=·�ªU¯
± ¡�¯W²»¦ © ¡ ± ¥	¯�² © ¦ ¢6£H¡ Ö ÄÆÅÎÇ[ª ¾Î¾ ®W¤Rª ³ £0Á_Â¹£H¡å®¢¡sªU¯W¤ © ¯«µk¤§® ± ¡s¯�²»¦ © ² © ¦ä¢W£H¡Íâp² © ²�ºÏÇ=Å u ªU®§¡
¾ ®�¤z°`² ± ¡ ±  »ªy¢b¡�® ² ©©³ £Oª ¾ ¢¢¡s® È Á¹Â=ª Ì  £¡ Ð Á È ¯W£	¤>· ¯(¢W£H¡K¯ ³ ªU �² © ¦�µk¤§® ¢6£H¡Kâp² © ²�ºÏÇ=Å u µ2ª ©pÌ ªU¯§¡ ±
¤ © Âaì ÒÈ, Ð Á

ðRÉ



Å²�¨M²� ´ªU®�²�¢ ¬�¾ ªy®6ªU¨�¡�¢¢¡s® Å ³ ªU �² © ¦� »ª�·
Ã6Ä À ì Ã6Ä Á QÈÅQ�Ç ì Ð

I�JLK À ìÊI'JLK Á N ÅN Ç ì ÷

Y:Z À ì Y:Z Á Ë Á ÅË Á Ç ì ÷

Í À ì Í Á Î ÅÎ Ç ì Ð

Ï À ì Ï Á Ð ÅÐ Ç ì
í
S

Ò ÅÒ Ç Ò ÅÒ Ç ì í
S

Â=ª Ì  £¡ Ð Á Èë âp² © ²:º�Ç�Å u µ2ª ©�± ¡�¯W²�¦ © ñ Ö ÄÆÅÎÇåµk¤§®¤Âêì Ò ? Ð

�"��� ¹º)#)#Ü ¿ ¼¤»[� ¿ �+� �����g���p� »K�#! Ý �Õ�p� »5)#)#&��»5¼ �¸·�½ ���
�¦»{� ) · T�¦��T� »K�#¼ · )# · ! ¿ ¼X� ¿ �+� 2å�#! · 
	:»5 ¿ »��#Ü · �¦»{�

½ ) ·�· ! ¼��+�#! ¿ � ¿ �+� ½

Â¹£H¡ ¾ ®§¡ ³ ¡ ± ² © ¦óª ¾	¾  �² ³ ªy¢6²�¤ © ¯P¤Uµ Ì ¤y¢6£K¢W£H¡ Ö ÄÆÅÎÇ�ª ©	± ¢W£H¡ Ã?ÄÆÅÎÇ©ª ¾	¾ ®W¤Rª ³ £E¡s¯ ³ ¤ © ¯W² ± ¡s®�¤ ©   ¬
ª ³ £	ª © ¦g¡(² © µ2ª © ¯�²»û;¡yÁ�Â¹£H¡¡¢Ï·à¤,µ2ª © ¯ ³ ªU »² © ¦,ª ¾	¾ ®�¤Rª ³ £H¡�¯ ³ ª © ªU »¯�¤ Ì ¡ ³ ¤ © ¢6®WªU¯�¢¢¡ ± · £E¡ © ¢6£E¡
µ2ª © ¯W²�û;¡�²»¯�ã . ¡ ± Ì ¥Î¢ó¢6£H¡�µ2ª © ¯ ¾ ¡;¡ ± ²�¯�°Uªy®W²¥¡ ± Á{Â=ª Ì  £¡ Ð Á ò ²� » »¥Î¯�¢6®Wªy¢b¡�¯¡¢6£E¡Mª ¾	¾  »² ³ ªy¢W²»¤ © ¤Uµ
Ì ¤U¢6£LÃ?ÄÆÅÇ ª ©	± Ö ÄÆÅÎÇêª ¾	¾ ®�¤Rª ³ £H¡�¯F¢6¤Þ¢6£E¡{µ2ª © µk¤§®�· £	² ³ £vÂ_ì Ò ª ©	± · £E¡s®¢¡�µ2ª © ¯ ¾ ¡ ¡ ±
®6ªx¢6²»¤�²�¯?°yªU®W²»ª Ì  ¥¡yÁ

ÄO®W¤§¨æÂGª Ì  ¥¡ Ð Á ò ¿	²�¢ ²»¯ ³  £¡�ªU®�  ¬ ¡�°`² ± ¡ © ¢ ¢6£Oªy¢c² © ¢6£H¡ ³ ªy¯¢¡ó¤Uµ�¢6£H¡ Ö ÄÆÅÎÇL¢W£H¡ ³ ¤ © ¯�¢6®WªU² © ¢W¯
¤ © ¢6£H¡ Ñ ¥	² ± °g¡� »¤ ³ ²�¢ ¬ ®6ªy¢W²»¤ ± ¥H¡à¢W¤(¢W£H¡�Ø¤¡ ¬]© ¤U  ± ¯ © ¥Î¨ Ì ¡�®Gª ©	± Å`¢W®W¤§¥	£	ªU  © ¥Î¨ Ì ¡�®=¯�²»¨+²» »ªU®W²�¢ ¬

ðR÷



Ö ÄÆÅÎÇ ¸ Ã6Ä�ì ³ ¤ © ¯�¢8ª © ¢ ½ Ã?ÄÆÅÎÇ
Q hQ k ì ¸ P kP h

½ ì Ò

Q hQ k ìD¸ N hN k ½ Q hQ k ì ¸ N hN k ½

Ë Á hË Á k ì ¸ N hN k ½
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FPJ H FxFPJH¡jl>e b ¡dR�¡ . H S FPRVI U KMl�O�R H Fb¡ U FPJH¡ H S FPO H R¨m�QceEFceEF;I´m_¡jg H © eNm9¡dQ H FPK © L S e ©�b KMFcKie ©�U p
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~ © ¡ . m_¡tQcKMl�¡ © F H RzFb¡ U F¦g H S KiRMKMF;I h H U¦b ¡ U KML © ¡ b H ©�b g H ¶ QcK S H F¢¡ b FPe H RiRie h m�QceNm9¡dQ�noe h k´K U O´|
H RMK»û H FPKie © H ©�b J�eEO U ¡TFPJE¡"¨�©1~���l>e b O�R¥¡EpÅvxJH¡fl>e b ¡tR¾g H © WÊFPJH¡ H S FPO H R²g H © l>e b O�R¥¡}K ©
FPJ�K UjS H U ¡©`�µ H ©�b K © g H S FjFPJH¡�¡ © FcKiQ¢¡�¨¤©{~�� H U�U ¡tl ¶ RMIEµ h H U m�R H S ¡ b K © H R H Q�Lg¡�R¥¡ . H © F H © q
WykEeNRiO�l�¡�eEg H ¶ eNO�F ð ]N]TL H RiRie ©�U `�p�vxJ H Fsl9eGFPeNQ h H U\S eNO�m�R¥¡ b k´K HfH Lg¡ H Q·Q¢¡ b O S FcKie © eEg=½�[
FPKMl�¡ U FPe H S J�K¥¡kg¡¬FPJE¡ S eNQ�Q¢¡ S F'l9e b ¡tR)g H ©�U m_¡ ¡ b W U ¡ ¡w�{KiL�p ð p ð `�p{vxJH¡wLg¡teNl�¡FPQ�K S²b Kil�¡ ©�U Kie ©�U
eEg�FcJH¡ ð ]N]9L H RiRMe © F H © q h ¡dQ§¡ ò_ß J¬à¼À ß J¬àÅÀ ß J·pxvxJH¡\Fb¡ U F6¨¤©{~��ál>e b ¡dR8J H b l H . KMl�O�l
b KMl�¡ ©�U KMe ©�U eEg1½ � À ß J¨à�½ ß J¨à�½ ß J¬p�vxJH¡wF H © q U K»û ¡ U ¡dR£¡ S Fb¡ b>h H U¾U O�Ð S K¥¡ © FPRMI�R H Q�Lg¡¬FPe H kNeNK b
H © I}noe háS eNO�m�RiK © L ¶ ¡F h ¡ ¡ © FcJH¡jK © R£¡tF¬noe h H ©�b ¡ . KMFxn�e h gyQceNlÈFPJH¡·l>e b ¡dR¨g H © p#vxJ�K Uxh H U
S e © ÓoQcl�¡ b O U K © L S e © kg¡ © FPKie © H R b I¦¡ H ©�b FPO)gÊF U K ©�U K b ¡²FPJE¡¬F H © qjFPe U FPO b IAFPJE¡xm H FcF¢¡dQ © K © FPJE¡
¡ . F¢¡dQ © H R{noe h W%eNO�F U K b ¡�eEg'FPJE¡�l9e b ¡dR8g H © H RMe © L�FcJH¡�Q¢¡FPO�Q © noe h `p\vxJH¡ H S FcO H R1Ñ´O H © FPKMF;I
eEg h H Fb¡dQwO U ¡ b K © FPJH¡·F H © q h H U H m�m�Q�e . KMl H Fb¡dRVITÀ ò ]�L H RiRMe ©�U p

ø F h H U¾U J�e h)© gyQ�eNl,FPJE¡=g H ©>UcS H RiK © LjR H hwU WÊgyQceNl Ö Ñ U p)À�pV½�¯¦FPesÀ�pM½u]_`µ_FPJ H F¾gyO�RiR b I © H l>K S
U KMl9KMR H Q�KMF;I¼K U H S J�K£¡tkg¡ b gyeEQ H e © ¡|ZFPeG|�e © ¡ U�S H R£¡TQ H FcKie ¶ ¡tF h ¡;¡ © FcJH¡Tl9e b ¡tR·W%eEm_¡tQ H FcK © L¼K ©
h H Fb¡tQ�` H ©�b m�QceEFceEF;I´m_¡¼W%eNm9¡dQ H FPK © LÉK © H KiQP`·FcJH¡�g H © µ#KMg¬FcJH¡}l>e b ¡tR(g H ©ËU m9¡;¡ b K U Q§¡ b O S ¡ b
¶ I2½�[�FPKMl�¡ U FPeTFcJ H FjeEg'FPJE¡>m�QceEFceEF;I´m_¡Gp�vxJH¡al9e b ¡dRºg H ©ÆU m9¡;¡ b Q§¡ b O S FPKMe ©Åh H U H S J�K£¡tk¦¡ b
FPJ�QceNO�LEJ H Q¢¡ b O S FPKie © Lg¡ H Q�W h eNQcl�F;I)m9¡©` H S FPK © L h KVFPJ H J�eNQcK�ûde © F H R¬K © m�O�F H ©�b kg¡tQ�FPK S H R
eNO�Fcm�O�FdpÉvxJH¡ U m_¡ ¡ b Q§¡ b O S FPKMe © Lg¡ H Q h H U�S eNO�m�R£¡ b Fce H b�S pÉl>eEFceNQ}W ½ ,yð J�mªp H ©�b À ò ]E]
Òwm�lâl H . pC` h J�K S J�Q H © eEg H k H QcK H ¶ R£¡ b�S p(m³e h ¡tQ U O�m�m�RVIÅW"ÀE](© H ©�b ¯G] H l9mfl H . pC`�p#vxJH¡
U m9¡;¡ b eEg'FcJH¡�g H ©¼h H Ujb ¡Fb¡tQcl>K © ¡ bÅ¶ IÆO U K © L H U FcQce ¶ e U�S eNm9¡�e © FPJH¡�l>eEFPeEQ¦eNO�Fcm�O�F U J H gÊF
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�1KiLNO�Q§¡ ð p ð	ë vxJH¡ H S FcO H R¨F¢¡ U F�g H S KiRiKVF;I>O U ¡ b gyeNQ¬noe h k)K U O H RiK»û H FPKMe © ¡ . m9¡dQ�Kil�¡ © F U
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W%K"p ¡GpMµ�K © m�O)FxFPeaFPJH¡jQ¢¡ b O S FPKie © L¦¡ H QP`p
vxJH¡�g H ©/U m9¡;¡ b×h H U H RVFb¡dQ§¡ b/¶ IÆk H Q�I)K © L�FcJH¡�K © m�O�FjkEeNRMF H Lg¡ H ©�b R£¡tF�FPK © L�FcJH¡ S O�QcQ§¡ © F

b Q H hã¶ ¡ U ¡tF ¶ IäFcJH¡¼g H ©Ê,GU I U F¢¡dl S eNO�m�RMK © LåKMF U ¡tRMg µ h J�K S J U ¡dQ�kg¡ b H U H © K ©�b K S H FPeNQ�gyeEQ
U I U Fb¡dlæQ§¡ U K U F H ©�S ¡EpAvxJE¡ag H ©¼U m9¡;¡ bÆh H U l9e © KMFPeEQ¢¡ bÉ¶ I H U FPQ�e ¶ e UcS eNm_¡Gp{ÿ�eEFPK S ¡AFcJ H F·FPJE¡
g H ©TU m_¡ ¡ bfS H ©T¶ ¡·Q¢¡ b O S ¡ b K ©�b ¡dm9¡ ©�b ¡ © F=eGgzFPJH¡ U I U Fb¡tlâQ¢¡ U K U F H ©�S ¡>W ¶ H S qN|;m�Q§¡ UcU O�Q¢¡u`¬O U K © L
FPJ�K U l�¡tFPJ�e b eEgºg H © Fb¡ U FPK © L�p

vxJH¡ h H Fb¡dQ¦F H © q h H U g H ¶ QcK S H Fb¡ b O U K © L S R£¡ H Q¦R£¡ . H ©¼U JH¡;¡Fsl H F¢¡dQcK H RZµ h KMFcJ¼F H © q h H RiR U
eEg íï K ©�S J×FPJ�K S q © ¡ U�U H ©�b H F H © q¼noe´eNQAeGgj½t|;K © p�FcJ�K S q S R¥¡ H QAR¥¡ . H © pÉvxJE¡}F H © q h H RiR h H U
g H U Fb¡ © ¡ b/h KVFPJ UcS Q¢¡ hwU H ©�bÅh H U l H b ¡ h H Fb¡dQ |�FcKiLNJ_FjO U K © L U KMRiK S e ©ÆU ¡ H R H © F H F H RMR�FPJH¡ h H RiR
� O ©�S FPKMe ©�U FPe×m�Q¢¡tk¦¡ © F}R£¡ H q H L¦¡EpçvxJH¡�F H © q h H RMR U�h ¡dQ¢¡ ¶ Q H S ¡ b W U O�m�m�eEQ�Fb¡ b `>O U K © L U F¢¡;¡tR
m�R H Fb¡ U K © eEQ b ¡tQ\Fce b K U FPQ�K ¶ O)Fb¡�FPJH¡>Rie H b H Rie © L�FcJH¡ h H RMR Ujb OH¡aFPefFPJH¡ h H Fb¡dQ\m�Q§¡ UcU O�Q¢¡Gpf~
U F¢¡;¡tR'gyQ H l�¡ h H U l H b ¡�gyeNQ¦FcJH¡�F H © q@K © eNQ b ¡dQ·FPefm�Q�e©k)K b ¡�¡ . FPQ H U O�m�m³eNQ�F H F·FcJH¡ S eNQ © ¡dQ U
H ©�b�U K b ¡ U p'vxJ�K U H R U e H RMRie h ¡ b gyeNQX¡ H U ¡jeEg{FcQ H ©�U m�eEQ�F H FPKie © eEg1FcJH¡·F H © q³p

vxJH¡fl9e b ¡tR¾g H ©Ëh H UaU O ¶ l�¡tQcLg¡ b O ©�b ¡dQ h H Fb¡tQdµ U O S JØFPJ H F�FPJE¡TK © R£¡tF�eGg=FcJH¡}g H ©Ëh H U
H F H b ¡tm�FPJÙeEg�½©èÅK ©�S JE¡ U O ©�b ¡dQ>FPJH¡ h H Fb¡dQ U O�Q�g H S ¡Gp ø © H b�b KVFPKMe © µ'FPJH¡�l9e b ¡dR¬g H ©Øh H U
m�R H S ¡ b K © FPJH¡ S ¡ © F¢¡dQ�eGg¬FPJH¡>F H © q h K b FPJ´| h K U ¡Uñ ¶ O)F�R¥¡ © LEFcJ h K U ¡aFPJH¡>g H ©×h H U m³e U KMFPKMe © ¡ b
H Fr¯ ò K © p(gyQceNl±e © ¡seEg1FPJH¡:¡ ©�bÉh H RiR U µ U e>FPJ H FwFcJH¡dQ§¡AK UwU O�Ð S K¥¡ © F U m H S ¡ H k H KMR H ¶ R¥¡rgyeNQwFPJE¡
¡ . KVF\n�e h FPe b KMD�O U ¡ ¶ ¡tgyeNQ§¡>Q§¡tFcO�Q © K © LfFPefFPJH¡ag H © K © R£¡tF U K b ¡Ep�vxJH¡ U K»û ¡>eGg²FPJE¡>F H © q h H U
R H QcLg¡ã¡ © eNO�LNJÉFce�¡ ©�U O�Q¢¡AFcJ H F�FPJH¡[¡ . KMF�noe h gyQceElâFPJH¡[¡tk H m³eNQ H FceNQwK U�b ¡ S eNO�m�R£¡ b gyQ�eNlâFPJE¡
noe h H F¦FPJE¡Ag H © K © R¥¡tFdp·vxJ�K U¦h H U k¦¡dQcKVÓF¡ bÆ¶ I@O U K © L ¶ eEFcJ@FPO�gÊF U H ©�bÆS e © kg¡ © FcKie © H R b Ig¡�Fce
e ¶�U ¡dQ�kg¡jFPJH¡·Q§¡tFPO�Q © noe h m H FcF¢¡dQ © H RMe © L�FcJH¡6¡ . Fb¡tQcKMeNQ¬eEgºFPJH¡ã¨¤©{~��Õl9e b ¡tR�g H © p u eEFPJTFPJE¡
noe h k´K U O H RMK»û H FPKie © Fb¡ S J © KiÑ�OH¡ U²S e © ÓoQ�l�¡ b FcJ H F'FPJH¡wnoe h ¡ © Fb¡dQ�K © LjFPJE¡�g H © K © R¥¡tF�eNQcKVÓ S ¡ h H U
U KMl9KMR H Q¬Fce H m³eEFb¡ © FPK H Rºnoe h m H F�Fb¡tQ © FPJ H F¦K U H © H RieNLNeEO U Fce}FPJH¡\noe h m H FcF¢¡dQ © H FrFcJH¡�K © R¥¡tF
eEg H U O S FPKie ©}b O S F²gyQceEl H © K © Ó © KMF¢¡ ¡ © k)KMQce © l�¡ © F·WygyeNQ±¡ . H l>m�R£¡=FPJE¡=noe h K © FcesFPJE¡ u eNQ b H�é U
l>eNO�FPJ�m�K¥¡ S ¡ u H F S JH¡dRMeNQ[q ò s `�p

vxJH¡ H S FPO H R�¨�©1~��¹l>e b O�R¥¡ h H U l>e b KMÓF¡ b FPe H RiRie h gyeEQrFPJH¡ H m�m�RMK S H FPKie © eEg'FPJE¡Ak´K U O´|
H RMK»û H FPKie © Fb¡ S J © KMÑ´OE¡ U\¶ IÆQ§¡dm�R H S ¡tl�¡ © FjeEg²q ¡tI U ¡ S FcKie ©�U eEg¾FcJH¡al9e b O�R£¡ S H U K © L h KVFPJ S R¥¡ H Q
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�{KMLNO�Q¢¡ ð pB[ ë�Á e S H FPKMe © gyeNQ�FPJH¡\noe h k)K U O H RiK»û H FPKMe ©fh K ©�b e hwU e © FPJH¡5¨�©1~��¹l>e b O�R¥¡ ëw» K b ¡
k´K¥¡ h
R¥¡ . H © m H © ¡dR U W h KMFcJ H FcJ�K S q © ¡ UcU eEg8½ , ½ ò K ©�S JÃ`p{Ò�¡tLNKie ©�U eEgoFcJH¡²g H ©�U�S Q�eNRiR"µ H ©�b FPJH¡ b KMD�O U ¡tQ
h H RiR U¬h ¡tQ¢¡ S O�F�eNO�F H ©�b FcJH¡jR¥¡ . H © m�O�F�K © KMF U m�R H S ¡Eµ H U�U J�e h)© K © �1KiL U p ð pB[ H ©�bbð p ò p

vxJH¡j¨¤©{~��Ål9e b ¡dR h H UºS eNl>m�R£¡tFb¡tRMI U O ¶ l�¡dQ�Lg¡ b K ©�U K b ¡�FcJH¡ h H F¢¡dQ8F H © q H ©�b\h H U JH¡dR b K ©
m�R H S ¡ ¶ IsgyeNO�Q H RiO�l>K © O�lêFPJ�Q§¡ H b ¡ b Qce b�U{S e ©µ© ¡ S Fb¡ b FPerFcJH¡²FPeEm�m�R H F¢¡ h J�K S J h H U m�R H S ¡ b e ©
FPeEm}eEgzFPJE¡ U F¢¡;¡dR�gyQ H l�¡ H Q�eNO ©�b FPJH¡rF H © qÃµ8W%�{KiL�p ð pBÚN`�p�vxJH¡ b�S p'l9eEFceNQ H ©�b Q¢¡ b O S FPKie © Lg¡ H Q
h H U QcKiLEK b RVI S e ©µ© ¡ S F¢¡ b FPe·FPJH¡xFceNm�ÿ#R¥¡ . KMLNR H U�U m�R H Fb¡ U p�vxJH¡xg H ©aU J H gÊF h H U m�QceNm9¡dQ�RMI H RiKML © ¡ b
H ©�bsS e ©N© ¡ S Fb¡ b FPewFPJH¡(eNO�Fcm�O�F1eEg�FcJH¡¾Q§¡ b O S FPKMe © L¦¡ H Q8k´K H F h e S e ©�S ¡ © FPQ�K S H RiO�l9K © O�l U J H gÊF U p
vxJH¡�g H ©ÉU J H gÊF h H U m�Q¢¡ U�U Ó�FcF¢¡ b FPe}FcJH¡Ag H © Kil>m_¡tRiR¥¡tQ H ©�b¼U ¡ S O�Q§¡ bÅ¶ I H © H b�b KMFcKie © H R U ¡tF�|
UcS Q¢¡ h p

ø FfK U KMl9m³eNQ�F H © F>FPJ H FTFcJH¡¼l>e b ¡tR=g H ©ä¶ ¡@Q�KiLNK b RMI U O�m�m�eEQ�Fb¡ b K ©�U K b ¡ÉFcJH¡@F H © q U K ©�S ¡
FPJE¡�g H © ¡ . m_¡tQcK¥¡ ©�S ¡ U H © LNO�R H Q�FPeEQcÑ�OH¡ U H ©�b Q§¡ S FcKiRMK © ¡ H Qal9eEFcKie © K ©Ù¶ eEFcJØFcJH¡@J�eNQ�K»ûte © F H R
b KMQ¢¡ S FPKMe ©�U p¹vxJ�K U}h H U H S J�K¥¡kg¡ bê¶ Iäm�Q�eNm9¡dQ�g H U Fb¡ © K © L H ©�bÕU O�m�m³eNQ�FPK © LËFPJH¡Ég H © l>e b ¡dR
FPe>FPJH¡\FPeNmêÿ#R¥¡ . KMLNR H U�U m�R H F¢¡jk´K H gyeNO�Q U FcQcO�F U p=� H ©ÉS H U K © L9k´K ¶ Q H FcKie © H ©�b e UcS KiRiR H FPKMe ©�UxS H ©
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�{KMLNO�Q¢¡ ð p òÎë¦Á e S H FcKie © gyeEQ=FPJE¡�noe h k´K U O H RMK»û H FPKie ©�h K ©�b e hwU e © FPJH¡�¨¤©{~��ël>e b O�R¥¡ ë vºeNm
k´K¥¡ h
S H O U ¡¾K © Fb¡tQ�ga¡dQ§¡ ©�S ¡ h KVFPJjFPJH¡(g H © é U K © F¢¡dQ © H R_noe h ÓF¡tR b p{�ÃeEQn¡ . H l9m�R¥¡Eµ¤m�O�R U H FcKiR£¡#eNQ8O ©�U F¢¡ H b I
e U�S KiRMR H FcKie ©�U K © FcJH¡²noe h ÓF¡dR b�S eNO�R b�S H O U ¡¬n�e h ga¡ H FPO�Q§¡ U{h J�K S J H Q§¡ © eEF H FcFcQcK ¶ O�F H ¶ R¥¡'FPe¦FPJE¡
noe h ÓF¡dR b Lg¡ © ¡tQ H F¢¡ ba¶ IAFcJH¡X¨�©1~��åg H ©Ah JH¡ © eNm9¡dQ H FPK © LrK © H © O ©�b K U FcO�Q ¶ ¡ b ¡ © k´KiQ�e © l�¡ © Fup

�¸��� ìX< ) ·  ¿ � · 7O��»5Ü  · � � �"!¸��Ü;�a?(�

vxJH¡�Fb¡ S J © KiÑ�OH¡@O U ¡ b gyeNQ�FPJH¡�noe h k)K U O H RiK»û H FPKMe © FPJ�QceNO�LEJØFPJE¡¸¨�©1~��íl>e b O�R¥¡ h H U FPJE¡
S e © k¦¡ © FPKMe © H R b Ig¡fK © � ¡ S FcKie © l�¡tFcJ�e b p×vxJ�K U Fb¡ S J © KiÑ�OH¡fK U Q§¡dR H FPKVkg¡dRVI¯¡ H U I×FPe H m�m�RMI H ©�b
KMFAK U K © ¡ . m9¡ ©�U KMk¦¡Eµ#Ig¡F9KVF�J H U FPJH¡ S H m H ¶ KiRiKVF;IÆeEg�Q¢¡kg¡ H RiK © L@Kil>m�eEQ�F H © Fsnoe h m H FcF¢¡dQ © H ©�b
b ¡F H KMR¥¡ b noe háU FPQ�O S FcO�Q¢¡\K © gyeNQcl H FPKMe © O ©�b ¡dQxk H Q�KieNO U F;I´m9¡ U eEgºnoe h Q¢¡tLNKil�¡ U p

vxJH¡ b Ig¡�K © � ¡ S FPKMe © Fb¡ S J © KMÑ´OE¡>eGg(n�e h k´K U O H RiK�û H FcKie © J H U FcJH¡ H b k H © F H Lg¡�eEg(m�Q�e©k)K b K © L
FPJE¡�RMe S H RiK�û;¡ b noe h ÓF¡tR b K © gyeNQ�l H FPKie © µ H ©�b>h JH¡ © O U ¡ b>h KMFPJal�O�RMFPKMm�R¥¡¾K © � ¡ S FcKie © Fb¡ S J © KMÑ´OE¡ U
KMF S H © H R U e�Q§¡tkg¡ H R{LERie ¶ H Rªnoe h m H FcF¢¡dQ © K © gyeNQ�l H FPKie © p ø © H b�b KMFcKie © µoKVF S H © H StS O�Q H Fb¡tRMI b ¡�|
Fb¡tQcl>K © ¡¦n�e háb KiQ§¡ S FPKie © K © FPJH¡ S H U ¡\eEg H © ¡tO�FPQ H RiRVI ¶ O�e©I H © F b I¦¡sl H F¢¡dQcK H RZp#�²e © kg¡ © FcKie © H R
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�{KMLNO�Q¢¡ ð pCÚ ë vxJH¡ h H F¢¡dQwF H © q}g H S KMRiKMF;I9O U ¡ b gyeEQwn�e h k)K U O H RiK»û H FPKMe © K ©�U K b ¡ H © H S FPO H R H O�FPeG|
l>eEFPKVkg¡ã¨�©1~��êl>e b O�R¥¡
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b I¦¡�K © � ¡ S FPKMe © K U O U O H RiRVIAK © H S e © FcK © O�eNO U l>e b ¡Eµ h JE¡dQ¢¡ H U'U m9¡ S K H R b Ig¡ U O S J H U{U JH¡ H Q�FPJ�K S qN|
¡ © K © L b Ig¡ S H ©@¶ ¡Am�Qce b O S ¡ b K © m�O�R U ¡ b l>e b ¡sgyeNQ�k)K U O H RiK»û H FPKMe © eEg U F¢¡ H b I H ©�b O ©�U F¢¡ H b I
noe h Q¢¡ U m9¡ S FcKMk¦¡dRMIEp ø FxK U ¡ U�U ¡ © FcK H R�FPJ H F(FPJE¡rnoe h kg¡dRMe S KMF;I>J H U FPe ¶ ¡¦q ¡dm�F U l H RiR1W"]�pV½rFce�]�pB[
l ,GU `¾gyeNQxm�QceNm9¡dQxnoe h k´K U O H RMK»û H FPKMe © FPe ¶ ¡jm�e U�U K ¶ R¥¡>W"ÔjeNR b�U F¢¡dK © q�À�½ s `�p

vxJH¡¬O U ¡²eEg b Ig¡¾l H Q�q¦¡tQ U K © H h H F¢¡dQºFPO ©µ© ¡dR´K U H © H RMeNLNeNO U Fce=FPJE¡¾O U ¡¬eEg U l>eNq¦¡(ÓoR H l�¡ © F U
K © H h K ©�b FPO ©µ© ¡dRZp'�1Rie h k´K U O H RMK»û H FPKMe © O U K © L b KMQ¢¡ S FwK © � ¡ S FcKie © eEg b Ig¡·I´K¥¡dR b�U H U FcQ¢¡ H q´RMK © ¡ ï
vxJH¡ b I¦¡@l�¡tFPJ�e b J H U}¶ ¡;¡ © O U ¡ b Fce U FPO b I H k¦¡dQ�IçR H QcLg¡ © O�l ¶ ¡dQ}eEg·F h eG| H ©�b FPJ�Q§¡;¡�|
b KMl�¡ ©�U KMe © H R U F¢¡ H b I H ©�b O ©�U Fb¡ H b IËn�e hwU W + ¡tQcR£¡ qC: s `�pÆvxJH¡ b Ig¡TK U K © � ¡ S F¢¡ b FcJ�QceNO�LNJ H
J�eNR£¡wK © FPJH¡ U O�Q�g H S ¡=eNQ'gyQceNl,FcJH¡wFPKim>eEg H U l H RMRoJ�I´m³e b ¡dQcl>K S FcO ¶ ¡ H F H l>K © Kil�O�lÄm�e UcU K ¶ R¥¡
Q¢¡tR H FcKMk¦¡=kg¡tRie S KVF;I h KVFPJ}Q§¡ U m9¡ S FxFPeAFcJH¡rnoe h kg¡tRie S KMF;I>K © FPJH¡ U O�QcQ�eNO ©�b K © LAn�e h p'vxJH¡ b Ig¡·K U
F;I´m�K S H RiRVI>K © � ¡ S Fb¡ b O U K © L�LNQ H k)KVF;I_| ¶ H U ¡ b ga¡ ¡ b K © L b ¡tk´K S ¡Ep'vxJH¡ S QcKVFPK S H R³m H Q H l�¡Fb¡tQ U H Q§¡rFPJE¡
b I¦¡�K © � ¡ S FcKie © kg¡dRMe S KMF;I H ©�b FcJH¡ b ¡ ©�U KVF;IÉeGg�FPJH¡ b Ig¡Gpã�¦OH¡sFce�FPJH¡AJ�KiLNJ S e © FcQ H U F ¶ ¡F h ¡ ¡ ©
FPJE¡ S eNRieNQ§¡ bfb I¦¡ U H ©�b FcJH¡ h H F¢¡dQwnoe h µ U F H ©�b H Q b m�J�eGFPeNLNQ H m�J�K S Fb¡ S J © KiÑ�OH¡ U H Q§¡ U O�Ð S K£¡ © F
FPe S H m�FcO�Q¢¡ÉFcJH¡ b ¡F H KMR¥¡ b noe h m H FcF¢¡dQ ©�U p u eEFPJ U FPKMRiR H ©�b k´K b ¡te2l9e b ¡�m�J�eEFceNLNQ H m�J_IÙK U
m³e UcU K ¶ R£¡Ep��oeNQ·FPJH¡>noe h
S e ©�b KMFPKMe ©�U Fb¡ U Fb¡ b K © FPJH¡ h H Fb¡dQ\F H © qv¡ . m_¡tQcKil�¡ © Fdµ1k´K b ¡te@l>e b ¡
m�J�eGFPeNLNQ H m�J_I h H U l>eNQ¢¡rO U ¡gyO�R H ©�b H m�m�QceNm�QcK H Fb¡=FcJ H ©fU F H ©�b H Q bTU FcKiRMR�m�J�eEFPeNLEQ H m�J_I�O U K © L
À_[Gl>lÈÓ�Ril�p

ø © FcJH¡#m�Q§¡ U ¡ © F'¡ . m9¡dQ�Kil�¡ © F ¶ eEFPJ S e © k¦¡ © FPKMe © H R H ©�bjU m9¡ S K H R b I¦¡ U W%K"p ¡GpMµ U JH¡ H QzFcJ�K S q ¡ © K © L
b I¦¡ U ¨=e©I�F H ©�bË» ¡dRiR£¡ © qB: s ` h ¡tQ¢¡aO U ¡ b gyeNQ¦k´K U O H RMK»û H FPKMe © eEg(FPJE¡>K © Fb¡dQ © H R{n�e h pavxJH¡�noe h
ga¡ H FPO�Q§¡ Ujh ¡tQ¢¡>l H b ¡ak´K U K ¶ R¥¡ h KMFcJÅFcJH¡ b Ig¡9K © � ¡ S FcKie © F¢¡ S J © KMÑ�OH¡¼W U ¡;¡>~rm�m_¡ ©�b K . Ô�O U K © L
J�KMLNJ¼K © Fb¡ ©�U KVF;I@RMKiLNJ_FPK © L�µ H U·b ¡ UcS Q�K ¶ ¡ b H ¶ e©kg¡Ep[©¦K b ¡de H ©�b¼U FPKMRiR{l>e b ¡�m�J�eGFPeNLNQ H m�J_I h ¡dQ§¡
O U ¡ b FPesQ¢¡ S eNQ b FPJE¡=noe h ga¡ H FPO�Q§¡ U p]ÿ�eEFb¡ H U Kil>KiR H Q{noe h k´K U O H RiK�û H FcKie © Fb¡ S J © KMÑ´OE¡ h H U O U ¡ b
¶ I4¨=e©I�F H ©�b@» ¡dRMRiK © qB: s Fce U FcO b IfFPJE¡snoe h e©kg¡tQrFPO ¶ ¡ ¶ H © q U p�vxJE¡AQ¢¡ U O�RVF U eEg{FcJH¡dKMQ U FPO b I
U J�e h ¡ b Q H FPJH¡tQ¬O © ¡ . m9¡ S Fb¡ b RMI}FcJH¡¦m�Q§¡ U ¡ ©�S ¡\eGg H R H QcL¦¡ ¶ RMO�DÃ| ¶ e b I h H q¦¡ h J�K S J h H U¦© ¡tk¦¡dQ
k´K U O H RiK�û;¡ bs¶ ¡tgyeNQ§¡Ep1�oQceNl¿FcJH¡dKMQ U FPO b INµNKVF h H U1S R£¡ H QzFPJ H F1FcJH¡ H m�m�RMK S H FPKie © eEg�FcJH¡dKMQºF¢¡ S J © KMÑ�OH¡
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FPe�¨�©1~��Ën�e hwU Wyl9e U FPRVIjO ©�U Fb¡ H b I�` S eNO�R b Q§¡tkg¡ H R U eNl�¡¾O © ¡ . m9¡ S Fb¡ b H ©�b�S eEO © Fb¡dQ |;K © FcO�KMFcKMk¦¡
noe h¿S J H Q H S Fb¡tQcK U FPK SdU FPJ H F h ¡tQ¢¡ © eEFwgyeNO ©�b eNQwq © e h)©É¶ ¡tgyeEQ¢¡Ep

�oeNO�Qxq¦¡I H Q¢¡ H U K ©�U K b ¡¦FcJH¡·g H © l9e b ¡tR h ¡tQ¢¡ U FcO b K¥¡ b ñ�FPJE¡tI h ¡dQ¢¡ ë

V ~spÃ� H ©�¶ R H b ¡6¡ . KMF

V u pÃ� H ©�»)S QceNRMR

V �rpÃ� H ©fS O)F�|;eGD

V ��po� H © FcJ�Qce H F

V Ö p-�¦KMD�O U ¡dQ H ©�b �=m U FPQ§¡ H líeEg'¡k H m�eEQ H FceNQ S eNQ§¡
vxJH¡ U ¡ H Q§¡ U J�e h)© K © �{KiL�p ð p®À�p{vxJE¡ b I¦¡ h H U K © � ¡ S F¢¡ b O U K © La½ul>l,J_I´m�e b ¡dQ�l9K S¦© ¡;¡ b R¥¡ U

H F¦FcJH¡�Rie S H FPKie ©�U=U J�e h)© K © �{KML�p ð pBÀ�p + KVFPJÉFcJH¡ S e © k¦¡ © FPKMe © H R b Ig¡Eµ b KVD«¡tQ¢¡ © F S eNRMeNQ Urh ¡dQ§¡
O U ¡ b Fce�J�KMLNJ�RMKiLNJ_F S QcKMFcK S H R1noe h ga¡ H FPO�Q§¡ U\U O S J H U noe hÇU�h KMQcR H ©�b kNeNQ�FPK S ¡ U µ H ©�b K ©�b K S H Fb¡
noe høb KiQ¢¡ S FcKie © H ©�b noe h l>KiLEQ H FcKie © m H FcF¢¡dQ ©�U K ©�U K b ¡@FPJH¡¼g H ©F,GUcS QceNRMR ,Gb KVD¨O U ¡dQtp
ù H © O H R
b I¦¡>K © � ¡ S FPKMe ©Éh H Ujb e © ¡�O U K © L U F H ©�b H Q bÆU I)Q�K © L¦¡ U WZ¯E]�| ÀN] StS pB`µªgyeNQ=FPJH¡ S H U ¡aeEg ¶ eEFPJ¼FPJE¡
S e © k¦¡ © FPKMe © H R b I¦¡ H ©�b FPJE¡ U JH¡ H QjFPJ�K S q¦¡ © K © L b I¦¡Ep ø © H ga¡ h
S H U ¡ U µ1J�e h ¡kg¡tQdµ H k H QcK H ¶ R¥¡
b K U m�R H S ¡tl�¡ © Fwm�O�l9m h H U O U ¡ b FPe b K U m9¡ ©�U ¡\FcJH¡ b Ig¡�| U FPQ¢¡ H q}noe h H F S e ©�U F H © F=Q H F¢¡Ep

vxJH¡ b Ig¡�K © � ¡ S FcKie ©Ëh H U O U ¡ b gyeNQ ¶ eEFPJåFPJE¡�m�R H © k´K¥¡ h H ©�b¸U K b ¡Tk´K¥¡ h k´K U O H RiK�û H FcKie ©
k´K b ¡te , m�J�eEFPeNLEQ H m�J U p ø © H RiR S H U ¡ U FcJH¡ U FPQce ¶ ¡�R H l>m U KMRiRiO�l9K © H FPKMe ©}h H U O U ¡ b gyQceNl�R H l9m U
WZ[G]N]¤|�½©[E]N] + H FcF U `jRie S H F¢¡ b eNO�F U K b ¡}FPJH¡feEgwFcJH¡ h H F¢¡dQ�F H © qÃpËv h eÅF;I´m9¡ U eEgwk)K b ¡de Uah ¡dQ§¡
O U ¡ b gyeNQxl>e U F=eGg{FPJE¡sm�J�eEFPeNLEQ H m�J_I�ñÃFPJH¡I h ¡tQ¢¡Eú H U F H ©�b H Q b ÿ H © H U e © K S ©6¨ »fS H l S eEQ b ¡tQ
H ©�b H m�Q�eEga¡ U�U Kie © H RFÿ H © H U e © K S ¨¤©6¨ » W h KMFPJ b eEO ¶ R¥¡xQ§¡ U eNRiO�FcKie © `ºk´K b ¡te S H l�¡dQ H p » F H ©�b H Q b
m�J�eGFPeNLNQ H m�J_IûW%À_[Gl>la|ZÓoRil�` H ©�b k)K b ¡de U Wyl�¡ © FPKie © ¡ b H ¶ e©kg¡©` b e S O�l�¡ © F¢¡ b H RiR�FPJH¡¼noe h
k´K U O H RiK�û H FcKie © Q¢¡ U O�RVF U p¼vxJH¡�k´K b ¡te¼Q¢¡ U O�RVF U m�Qce©kg¡ b Fce ¶ ¡9l�O S Jål>eNQ¢¡>O U ¡gyO�R¬K ©ËU J�e h K © L
FPJE¡Am�Q�eNLNQ¢¡ UcU KMkg¡\noO�K b l>eEFPKMe ©�U µ H ©�b K © J�KiLEJ�RiKMLNJ_FPK © L S QcKVFPK S H RzO ©�U Fb¡ H b I�noe h m�JH¡ © eNl�¡ © H p
vxJH¡I H R U e U J�e h ¡ b FcJH¡=m�Q¢¡ U ¡ ©�S ¡·eEgªQ§¡dl H Qcq H ¶ R¥¡�À¤|L�Õnoe h m H F�Fb¡dQ ©�U'h KMFPJ�K © FPJH¡�¨�©1~��Øg H ©
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l>e b O�R¥¡Ep@�ÃQ�eNlæFPJH¡9k)K b ¡de U µ U FcKiRMR¾KMl H L¦¡ Ujh ¡tQ¢¡ S H m�FPO�Q§¡ b O U K © L U m_¡ S K H R¾gyQ H l�¡9LNQ H ¶�¶ K © L
U eGgÊF h H Q§¡Eµ h J�K S J h ¡dQ§¡ b KiLEKMFPK�û;¡ b e © H ÿ(� H ©�b m�R H S ¡ b e © KMFAK © � m9¡dL , FPKMDågyeNQ�l H Fup¼vxJ�K U
l�¡tFPJ�e b K U g H Q U O�m_¡tQcKMeNQ H ©�b l>eNQ¢¡ H m�m�Q�eNm�QcK H Fb¡>gyeNQ U FcKiRMR U J�eEF U K © O ©�U Fb¡ H b IËnoe h O U K © L
m�Q§¡ U ¡ © F�| b H IfF¢¡ S J © eERieNLEIEµ�FPJ H © FcJH¡ U F H ©�b H Q b m�J�eEFPeELNQ H m�J�I}l�¡FPJ�e b p
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ÿr© ¡ U ¡tF¾eEg�Fb¡ U F U Q¢¡ U O�RVF U'h H U(S e ©�b O S Fb¡ b�¶ I�k H Q�I´K © Ljg H © K © m�O)F(kEeNRMF H Lg¡xgyQceEl��jFce9½��jkEeNRMF U
K ©AU Fb¡tm U eEg¨¯�kEeNRMF U µ h J�K S JaQ¢¡ U O�RMF¢¡ b K © FPJH¡²m�QceEFceEF;I´m_¡X¡tÑ�O�KMk H R£¡ © F{g H ©�U m_¡ ¡ b k H QcK H FPKMe © gyQceNl
¶ ¡tF h ¡;¡ © èE]N]9Òwm�lâFce H ¶ eNO�F=À_¯E]E]9Òwm�l�p¬vxJH¡sn�e h k´K U O H RMK�� H FPKMe © Q¢¡ U O�RVF U K ©�b K S H F¢¡ b FPJ H F
FPJE¡sRMe S H R�noe hëS J H Q H S Fb¡tQcK U FPK SdU H Q¢¡ U FcQce © LNRMI b ¡dm9¡ ©�b ¡ © F¦e © FPJE¡\g H ©�U m9¡;¡ b p�� © m H Q�FPK S O�R H Qdµ
FPJE¡dQ¢¡�K U l>eNQ¢¡sQ¢¡ S KiQ S O�R H FPK © L9n�e h H Q�eNO ©�b FcJH¡Ag H © KMl9m9¡dRMR¥¡dQ H ©�b H FrFcJH¡ S O�F�|;eED/Q¢¡tLNKie © eEg
FPJE¡9g H © FPJ�Q�e H F[¡ . KMF\gyeNQjRie h g H ©×U m9¡;¡ b�U WyKZpÛ¡EpVµ1l>e b ¡dR��±½�[E]�Ò�m�l�µ h J�K S JÅFPQ H ©�U R H Fb¡ U Fce
m�Q�eEFPeEF;I´m9¡	�Ç¯N¯E[E]TÒ�m�l}`�µ S eNl>m H Q§¡ b FPeTJ�KiLNJ@g H ©ÆU m_¡ ¡ b�U W%l>e b ¡dR�
í½�[E]TÒwm�l�` °¦²�º�ª³¢â
âGÖÆ®&¬Eá�²lµ�³¢° ô á�ùÈá�²´³ ô µb³�á�¬¥á�²æ°¦¬«å�³ ß ~¬FwFcJH¡jJ�KiLNJE¡dQxg H ©�U m9¡;¡ b�U ¡FcFPK © L U H ¶ e©kg¡�W%l>e b ¡tR�
 ½�[G]
Òwm�l H ©�b m�Q�eEFPeEF;I´m9¡��ê¯N¯N[E]sÒ�m�l}`�µ´FcJH¡rnoe h ga¡ H FPO�Q§¡ U²h ¡dQ§¡·Q¢¡dR H FPKVkg¡tRMIaK ©�U ¡ ©�U KMFcKMk¦¡=FPesg H ©
U m9¡;¡ b k H Q�K H FcKie © H FxÓ . ¡ bÉ¶ H S qTm�Q¢¡ UcU O�Q¢¡Gp¦W U ¡;¡s�{KML U p���pBè H ©�b ��p��N`

��������� ��� �"!$#�%'&)(+*-,/.$0�12(��
� H ©åS O�F�|;eEDÕQ§¡dLNKMe © úfO ©�U Fb¡ H b I2kNeEQ�FPK S H R¬n�e híh KMFPJ2noe h Q§¡tk¦¡dQ U H R , Q¢¡ S KiQ S O�R H FPKMe ©2h H U e ¶ |
U ¡tQ�k¦¡ b H F H b �cH S ¡ © F�Fce/FPJE¡ S O)F�|;eGD H F H JH¡dKMLNJ_F�eEg·]�pC¯E[¦¨ÜW h JH¡dQ§¡#¨�K U FPJH¡�g H © FcJ�Qce H F
JH¡tKiLNJ_F�`wgyQceNl�FPJH¡ ¶ eEF�FPeNlÛeEg'FPJH¡sg H ©¼UcS QceNRMR H ©�bÆU m H ©µ© ¡ b H © H Q¢¡ H eEg H ¶ eEO�FjÀN]_^±eEg'FPJE¡
g H © FcJ�Qce H F S Q�e UcU | U ¡ S FcKie © H RjW U ¡;¡f�{KML U p3��pM½u]ÉFPe ��pV½�¯N`pÆvxJH¡fl H K ©/S J H Q H S F¢¡dQcK U FcK S eEgwFPJE¡
noe ho© ¡ H QxFcJH¡ S O�F�|;eEDÉK U FcJH¡¦g H S FxFcJ H F¬FcJH¡¦noe h Q§¡tk¦¡dQ U ¡ U�b KiQ§¡ S FPKie © H Rie © L�FPJH¡ S O�F�|�eED h H RiR
W ¶ ¡tgyeEQ¢¡�¡ © Fb¡tQcK © L\FcJH¡ b KVD¨O U ¡dQP`µ H ©�b noe hwU²¶ H S q�K © FPejFPJH¡ UcS QceNRMR H Q¢¡ H µ_FPJ H F¾K U µ ¶ ¡F h ¡ ¡ © FPJE¡
S O)F�|;eGD H ©�b FPJH¡·g H © KMl9m9¡dRMR¥¡dQtp¹vxJ�K U J H U F h e9l H�� eNQX¡D«¡ S F U ú

V �{KMQ U Fuµ�FcJH¡�g H © FcJ�Qce H F·K U m H Q�FcK H RMRMI54 ¶ RMe S q ¡ b76fb OE¡�FPe}FPJE¡ U ¡dm H Q H FcKie © Q§¡dLNKMe © pjvxJ�K U
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�{KiLNO�Q¢¡8��p9��ú�g H © FPJ�Qce H FwQ§¡dLNKMe © ú']�pB¯N[¦¨\µ�g H © eNm9¡dQ H FPK © L H FsW²½���kNeNRVF U H ©�b ¯N¯E]E]�Ò�m�l±`

ÚEÀ



�1KiLNO�Q§¡8��pV½©]�ú#� H ©fS O)F�|;eGDÆQ¢¡dLEKie © H F=]�pB¯N[

�{KiLEO�Q¢¡���pM½N½Eú'� H ©�S O�F�|�eED¼Q§¡dLNKMe © H F�]�pB[¦¨

Ú)�



�{KMLNO�Q§¡8��pM½©¯)ú'� H ©fS O�F�|;eED H ©�b�b KMD�O U ¡tQxK © R£¡tFsW S O�F�| U K b ¡©`¬]�pB¯N[¦¨

S H O U ¡ U H b ¡ S Q¢¡ H U ¡�K © FcJH¡ H ¶ KiRMKMF;IÉeEg²FcJH¡9g H © FPe�m�Qce b O S ¡9J�KiLNJH¡tQ·noe h
S eG¡tÐ S K£¡ © F U µ
H ©�b K © FcO�Q ©×S H O U ¡ U H RMe UcU W%eEg U F H FcK S m�Q¢¡ UcU O�Q¢¡©` b OH¡�FPeÉJ�KiLNJE¡dQsn�e h Q§¡ S KMQ S O�R H FcKie ©
H Q�eNO ©�b FcJH¡Ag H ©¼¶ R H b ¡[¡ . KMF H ©�b¼UcS QceNRMR1Q§¡dLNKMe © K ©�U F¢¡ H b eEg'noe h K © L}K © Fce}FPJH¡ b KMD�O U ¡tQ
H ©�b ¡k H m�eNQ H FPeEQdp

V » ¡ S e ©�b µ b OH¡�Fce\FcJH¡wO ©�U Fb¡ H b Ianoe h m H F�Fb¡dQ © H F(FcJH¡wg H © FcJ�Qce H FuµNFcJH¡=K © R¥¡F#noe h FPejFPJE¡
b KVD¨O U ¡dQ ¶ ¡ S eNl�¡ U J�KMLNJ�RVI b K U FceNQ�F¢¡ b H ©�b+© e © |�O © KMgyeEQcl S H O U K © LÅK © ¡tÐ S K¥¡ © F b KMD�O U ¡tQ
m9¡dQ�gyeNQcl H ©�S ¡Ep

��F�K Ush ¡dRiR(q © e h)© W;:·RiK © ¡4q�ÀNÚ s `¦FPJ H FAFcJH¡9k¦¡dRie S KVF;IÅm�QceEÓ�R¥¡ H FsFcJH¡ b KVD¨O U ¡dQsK © R£¡tF\J H U H
l H�� eNQ¦K © noOH¡ ©�S ¡ae © FcJH¡am_¡tQ�gyeNQ�l H ©�S ¡�eEg²¯�|�< S J H ©µ© ¡tR ,GS e © K S H R b KMD�O U ¡tQ U psvxJH¡�¡tD_¡ S F U eEg
FPO�Q ¶ O�R£¡ ©�S ¡Eµ�K © R¥¡F ¶ eNO ©�b H Q�I>R H I¦¡dQ²FcJ�K S q © ¡ UcU µ © e © |�O © KVgyeNQcl>KMF;I�eGgzFPJH¡rk¦¡dRMe S KMF;I>m�QceGÓoR¥¡ H R U e
J H kg¡�l H�� eNQ�K © noOH¡ ©�S ¡ U e © FPJH¡ b KVD¨O U ¡dQ é U H ¶ KMRiKVF;I/FceÅL¦¡ © ¡tQ H F¢¡�m�Q§¡ U�U O�Q§¡�Q§¡ S e©k¦¡dQ�IEpçvxJ�K U
Q¢¡ U O�RVF h H U O © ¡ . m_¡ S F¢¡ bXU K ©�S ¡@m�Q§¡tk´KieEO U�U FPO b K£¡ U O U K © L�¨=eEF�| h KMQ¢¡ U H ©�bäÁ <w~ H ©�b ÿ'KVFPeEF
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FPO ¶ ¡ U K ©�b K S H Fb¡ b FPJ H F'FcJH¡ U ¡dm H Q H FcKie © �de © ¡ H F#FPJH¡wg H © FPJ�Q�e H F h H U l>eNQ§¡xRiKiq ¡dRVIAFPe\e SdS O�Q H F
FPJE¡¾FPeEmfW%eNQ U J�QceNO b `1eEg�FcJH¡¾g H © FPJ�Q�e H Fuµ H ©�b�© eEF H FºFPJE¡ ¶ eEFcFceNlÈWÃJ�O ¶ Q§¡dLNKMe © `p1Ò¤¡ S H RiR_FPJ H F
Ô6¡ UcU�© ¡dQ�qB: s U J�e h ¡ b H J�KiLEJ�RMIfRMe H b ¡ b kg¡dRMe S KMF;I�m�Q�eEÓoR¥¡ H FrFcJH¡ ¶ eGFcFPeElÛJ�O ¶ Q§¡dLNKMe © H F=g H ©
¶ R H b ¡:¡ . KMF H ©�b H R H QcLg¡·kg¡tRie S KVF;I b ¡tga¡ S F H F=FcJH¡ U J�QceNO b@U K b ¡Ep���F=K U FPe ¶ ¡ © eEF¢¡ b µ³J�e h ¡kg¡tQdµ
FPJ H F'FPJH¡wg H ©�¶ R H b ¡ H ©�b g H ©>S O�F�|;eEDfL¦¡deNl�¡tFcQcK¥¡ U eEg¨FcJH¡ S ¡ © FPQ�KMgyO�L H Rog H © m�Q¢¡tk´KMeNO U RVI U FcO b K¥¡ b
h ¡dQ¢¡ b KVD«¡tQ¢¡ © FwFPJ H © FPJ�e U ¡seGg1FcJH¡jm�Q¢¡ U ¡ © F=e © ¡Gp

» O�Q�m�QcK U K © LNRMIEµ¾FPJE¡�noe h Q§¡dl H K ©�U Q§¡dR H FPKVkg¡dRVI H F�F H S JH¡ b FPeÆFPJE¡ h H RiRxeEg b KMD�O U ¡tQ b e h)© |
U FcQ¢¡ H læeEg²FcJH¡ S O�F�|;eED2FcJH¡ag H ©/S O�F�|�eED H F\Rie h g H ©ÅU m9¡;¡ b�U p}~�J�KiLEJH¡dQ¦g H ©ÅU m9¡;¡ b�U e © FPJE¡
U H l�¡ U K b ¡| h H RMRZµzFPJE¡>noe h ¡ . J�K ¶ KVF U FPJH¡>g H l>eNO U FPQ H ©�U KVFPeNQ�I U F H RiR�W b ¡tF H S J�l�¡ © F H ©�b Q§¡ H F�|
F H S J�l�¡ © F�`p ÿr© FcJH¡9eGFPJH¡tQAJ H ©�b µ H F\FPJE¡ h H RiR'eNm�m³e U KMFb¡aFPJE¡ S O�F�|�eED¸K ©�U K b ¡aFPJH¡ b KMD�O U ¡dQdµ
H FwRMe h ¡dQxg H ©�U m9¡;¡ b�U FPJH¡jnoe h Q§¡dl H K ©�U H FcF H S JH¡ b FPeaFPJH¡ b KVD¨O U ¡dQ h H RiR"p u O�F H FwJ�KMLNJH¡tQ¬g H ©
U m9¡;¡ b�U FPJE¡�noe h K UrS eNl9m�R¥¡tF¢¡dRVI b ¡tF H S JH¡ b µªFcJ�O U ¡ . J�K ¶ KMFcK © L H\� ¡tFrn�e h m H F�Fb¡tQ ©¼U KMl9KMR H Q¬Fce
:·RiK © ¡ é U g H l>eNO U gyO�RiRMI U F H RiR£¡ b2b KVD¨O U ¡dQ U FPJ H F U J�e h ¡ b � ¡F�F;I´m_¡feEg�noe h m H FcFb¡tQ © gyeNQAk¦¡dQ�I
J�KMLNJ H U m9¡ S F H ©�b�h K b ¡ H © LER¥¡\¯�|�< b KMD�O U ¡tQ U p
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FPJE¡¦g H ©fS O�F�|;eED2W{K b ¡ H RiRVI H U F H L © H FPKMe © m�eEK © FxK © FcJ�K U F;I)m9¡jeEg8noe h `p'vxJH¡ © FcJH¡·noe há¶ KVgyO�Q�|
S H Fb¡ b W%K © FPJH¡ S R H UcU K S H R U ¡ ©�U ¡Eµ U ¡;¡(ÿ H © FPe © µ«ÿn¡dQcQ�I�` U e�FcJ H F=m H Q�F¦eEg#KVF�Q¢¡|æ¡ © Fb¡tQ¢¡ b FPJH¡\g H ©
Kil>m9¡dRiR£¡dQ ,GUcS QceNRMR S H k´KMF;I H ©�b FPJH¡�eGFPJH¡tQ¦m H Q�F b K U�S J H QcL¦¡ b FPe h H Q b�U FcJH¡Ag H © FcJ�Qce H F ,Gb KVD¨O U ¡dQ
Q¢¡tLNKie © pjvxJ�K U m�JH¡ © eEl�¡ © e © K U H S R H U�U K S H R U F H L © H FcKie © m³eNK © Frnoe h e SdS O�QcQ�K © L H F H R¥¡ H b K © L
¡ b Lg¡jeEg H ¶ RiO © F ¶ e b I¼W'¡Ep�L�pVµ © e U ¡·eGg H FPeEQcm9¡ b eaeNQ¬eGg H © H KMQ S Q H gÊF�`p���F h H U H R U e�e ¶�U ¡dQ�k¦¡ b
FPJ H F�FPJ�K U�U F H L © H FPKMe © m�eEK © F�noe h Lg¡tF U J�KiLNJ�RMI b K U FPeNQ�Fb¡ b H ©�b ¡tk¦¡ © FPO H RiRMI b K U H m�m9¡ H Q U FPeG|
h H Q b�U FcJH¡ ¶ eEFcFceNl J H RMgweGg�FcJH¡ S O�F�|�eED U m H © pI��F S H ©2¶ ¡ U ¡;¡ © gyQ�eNlÜ�1KiL�p$��pB¯N¯�FPJ H F�FPJE¡
U F H L © H FPKie © m�eEK © F¦l>e©kg¡ U eED×FcJH¡Ag H ©¼S O�F�|�eED U eNRiK b@¶ eNO ©�b H Q�I H ©�b K © Fce�FPJH¡snoe h Fce h H Q b�U
FPJE¡>g H © Kil>m9¡dRiR£¡dQ ,GUcS QceNRMR S H k´KVF;IÆL H mªp>vxJH¡>Q¢¡tk¦¡dQ U ¡�noe h m H FcF¢¡dQ © K U gyO�RMRMIê¡ U F H ¶ RMK U JE¡ bÅ¶ ¡�|
F h ¡;¡ © FcJH¡ S O�F�|�eED H ©�bØb KMD�O U ¡tQ�K © R¥¡F U ¡ S FPKie ©�U pÕvxJH¡Ék´K b ¡de/l9e b ¡�m�J�eEFceNLNQ H m�J_I U J�e hwU
FPJE¡ U ¡\Q¢¡tl H Qcq H ¶ R£¡ b I © H l>K S noe h ga¡ H FcO�Q¢¡ U K © H k¦¡dQ�ITk´KVk)K b l H ©N© ¡dQtp
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ÿ#Q¢¡ U ¡ © F9Q¢¡ U O�RVF UaU J�e h ¡ b FPJH¡"¡ . K U Fb¡ ©�S ¡�eEg H R H Q�Lg¡ UcS H R¥¡}kEeNQ�FcK S H R²noe hâU FPQ�O S FcO�Q¢¡ H F�FPJE¡
g H © FPJ�Qce H Fdµ h J�K S J4¡ . Fb¡ ©�b ¡ b�h ¡tRiRªK © Fce�FPJH¡ b KVD¨O U ¡dQxQ§¡dLNKMe © p�vxJ�K UxS H O U ¡ U H FPeGF H R�m�Q¢¡ UcU O�Q¢¡
Rie UcU µ H ©�b9b ¡ S Q¢¡ H U ¡ U FPJH¡�¡tÐ S K¥¡ ©�S I9eEg¨FcJH¡ b KVD¨O U ¡dQtp�vxJH¡�noe h k)K U O H RiK�� H FPKMe ©�U FcO b K£¡ U e © FPJE¡
l>e b ¡tRNg H ©sh ¡dQ§¡ S e ©�U K U F¢¡ © F h KVFPJsFcJH¡'kg¡dRMe S KMF;I b ¡Ó S KVF{K © FcJH¡±¡ . KMFºkg¡tRie S KMF;Ijm�QceEÓoR£¡ H F1FcJH¡'g H ©
FPJ�Qce H F=eEg1FPJH¡ Á1»ªu g H © W b ¡ UcS Q�K ¶ ¡ b R H Fb¡tQ�`�µ h J�K S J@J H b H © H Ril>e U F U Kil>KiR H Q²g H ©F,GUcS QceNRMR ,GS O�F�|
eEDÙLg¡deNl�¡tFcQ�IEp×vxJ�K U�S H ©å¶ ¡TK © Fb¡tQcm�Q§¡tFb¡ b H U�U�h KMQcRiK © LÉnoe hÈh KMFPJ2RMe h ¡tQ�kg¡dRMe S KMFcK¥¡ U K © FPJE¡
S eEQ¢¡@Q§¡dLNKMe © p » KMl9KMR H Q�RMI H U K © LNR£¡ÉR H QcLg¡ UcS H R¥¡ÉkEeNQ�F¢¡ .Ùh H U e ¶�U ¡tQ�k¦¡ b H F�FcJH¡¸¡ . KVF}eEgjFPJE¡
Áº»Eu g H © O U K © L�FPJH¡·FPO)gÊF�n�e h k´K U O H RiKH� H FcKie © F¢¡ S J © KiÑ�OH¡Ep(�{RMe h k´K U O H RMK�� H FPKie ©}U FcO b K¥¡ U O U K © L
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U JE¡ H Q8FPJ�K S q¦¡ © K © L b I¦¡ H R U ewJ�KMLNJ�RiKMLNJ_Fb¡ b FPJH¡ b I © H l>K StU eEg�FcJH¡#kNeNQ�FPK S H R U FPQcO S FPO�Q¢¡Eµ h J�K S J h H U
O ©�U Fb¡ H b I�K ©�© H FcO�Q¢¡GpG��F U#S eNQ¢¡ h K b FcJ H ©�b R¥¡ © LEFcJ�k H QcK¥¡ b µ © eGF�e © RVI h KVFPJ�g H ©AU m9¡;¡ b>¶ O�F H R U e
U J�e h ¡ b k H QcK H FPKMe © H FAÓ . ¡ b g H ©2U m9¡;¡ b pI� b ¡ © FPKVÓ S H FcKie © eEgxFPJ�K U F;I´m9¡TeEgxnoe h m�JH¡ © eEl�¡ © H
h H U m³e U�U K ¶ R¥¡fe © RVI h KMFcJØk´K b ¡te/l>e b ¡fm�J�eEFceNLNQ H m�J_INpçvxJH¡�O ©�U Fb¡ H b IåkNeNQ�Fb¡ . H F>FcJH¡fg H ©
FPJ�Qce H FfK U K ©�b K S H FPKMk¦¡¼eEg H l>eNQ§¡ S eNl>m�R¥¡ . noe h K © Fb¡dQ H S FcKie © H l9e © LåFcJH¡¼noe h gyQ�eNl FPJE¡
QceGF H FcK © L�g H ©�¶ R H b ¡ U µÃg H ©�S O�F�|;eED H ©�b g H ©�UcS Q�eNRiR"p�g=eGFPK S ¡·FPJ H F�FPJE¡sm�Q§¡ U ¡ ©�S ¡�eEg{noe h¹U�h KiQcR
S H ©µ© eEF ¶ ¡ H FcFcQcK ¶ O�Fb¡ b FPe\FPJH¡ b KMD�O U ¡tQdµ U K ©�S ¡rFcJH¡=noe h k´K U O H RiKH� H FcKie © F¢¡ U F U e © FcJH¡ Áº»Eu g H ©
h ¡dQ¢¡ S e ©�b O S Fb¡ b¸h KVFPJ�eNO)F H © I b KVD¨O U ¡dQ�eNQ�¡ . FPQ H eEO�FPR£¡tF b O S FPK © L�µ ¶ O�F U J�e h ¡ b m�Q§¡ S K U ¡tRMI
FPJE¡sm�Q§¡ U ¡ ©�S ¡AeEg H U K © LNR£¡·R H Q�Lg¡¦kNeNQ�Fb¡ . p » eNl�¡jQ§¡ U ¡ H Q S JE¡dQ U J H kg¡ © eEFPK S ¡ b H b eNO ¶ R£¡·kNeNQ�Fb¡ .
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¡ . H S Fj½ , À¤| UcS H R¥¡=l9e b ¡dR³eEgzFcJH¡ Áº»Eu g H ©}h H UxS e ©�U FPQ�O S F¢¡ b µ�FcJH¡jù�K © KV| Áº»Eu p´vxJH¡jù�K © KV| Á1»ªu
g H ©>h H U O U ¡ b gyeNQ'kg¡dQ�KMgÊI´K © LsFPJE¡rLg¡ © ¡dQ H RiKH�;¡ b g H ©�U Kil>KiR H QcKVF;ITW UcS H RiK © L�`�R H hwU H U(b ¡ UcS Q�K ¶ ¡ b K ©
�²J H m)Fb¡dQ¦¯)pwvxJH¡5¡ . m9¡dQ�Kil�¡ © F H RºQ§¡ U O�RMF U gyeNQwFPJH¡ Áº»Eu F¢¡ U FcK © L H ©�b FcJH¡dKMQ S eNl>m H QcK U e ©fh KMFcJ
FPJE¡Aù�K © K�| Áº»Eu g H © Fb¡ U F=Q¢¡ U O�RVF U H Q¢¡·m�Q¢¡ U ¡ © Fb¡ b R H Fb¡dQxK © �²J H m�F¢¡dQrÚ)p
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vxJH¡ H m�m�RiK S H FPKMe © eGg¾FcJH¡�g H © | UcS H RiK © L}R H hwU FPe b ¡ U KML © FPJH¡ Áº»Eu¿h H UjU J�e h)© K © �²J H m)Fb¡dQ\À�p
vxJH¡=Q¢¡ U O�RMF U eEg¨FPJH¡ U ¡rg H ©9UcS H RiK © LsR H hwU(h ¡dQ§¡ U O�l>l H QcKH�;¡ b K © v H ¶ R¥¡ U À�pV½ H ©�b À�p|��p�� © eEQ b ¡tQ
FPerK ©�U O�Q¢¡(FPJ H FºFPJE¡²noe h K © FcJH¡²R H QcL¦¡| U�S H R£¡'l9e b ¡dR�g H ©s¶ ¡tJ H kg¡ U ¡ . H S FcRMI H U K © FPJE¡²m�Q�eEFPeEF;I´m9¡
W%K"p ¡GpMµoFce9l H K © F H K © H b I © H l>K S H RiRMI U KMl9KMR H Q²n�e h `�µoFPJH¡ © ¡ h WyLg¡ © ¡tQ H RMK�� ¡ b `²g H ©�UcS H RiK © L9R H hwU
J H kg¡}Fce ¶ ¡ H m�m�RiK¥¡ b Fce b ¡tF¢¡dQ�l9K © ¡9FcJH¡ U Kil>KiR H QcKMF;I S eG¡tÐ S K£¡ © F U eGg¬FPJH¡�m�QceEFceEF;I´m_¡ b ¡ U KiL © p
vxJH¡ U ¡>Q¢¡dÑ�O�KMQ¢¡�FcJ H F·FPJE¡aÒ�¡I © eNR b�U�© O�l ¶ ¡tQ�W%Ò�¡u`µ » FcQceNO�J H R © O�l ¶ ¡dQ>W » FPQ |�¡dÑ�O�KVk H R¥¡ © F¦Fce
FPJE¡�K © k¦¡dQ U ¡}eEg¾FPJH¡>kNeNRMO�l�¡anoe h
S eG¡tÐ S K¥¡ © F~}¨` H ©�b2Ö O�R£¡dQ © O�l ¶ ¡tQTW Ö OÆ|�¡tÑ�O�KMk H R£¡ © FsFce
FPJE¡ b K H l�¡tFb¡tQ S eG¡tÐ S K£¡ © FuµjfE`�l�O U F ¶ ¡"¡ . H S FPRMI2FcJH¡ U H l�¡ ¶ ¡F h ¡ ¡ © FcJH¡�l>e b ¡dR H ©�b FPJE¡
m�Q�eEFPeEF;I´m9¡Ep#v H ¶ R£¡¦À�p|��LNKVkg¡ U FPJH¡¦L¦¡ © ¡tQ H RMK��;¡ b g H ©TU�S H RMK © LsR H hwU H m�m�RiK£¡ b FPeAFcJH¡rFPJ�Q¢¡;¡=FPKil�¡ U
UcS H R¥¡9l9e b ¡tRZp�g=eGFb¡aFPJ H FsFPJH¡ U ¡ S QcKVFb¡dQ�K H b KMD_¡dQjgyQceEløFPJH¡ S R H UcU K S H R#g H © R H hwU FcJ H F b e © eGF
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m�Q§¡ U ¡tQ�k¦¡�Ò¤¡tI © eNR b�U)© O�l ¶ ¡tQdµ H U KMRiRiO U FPQ H Fb¡ b K © v H ¶ R£¡jÀ�pBÀ)p
v H ¶ R¥¡¬:�: U O�l9l H Q�K��;¡ U FPJH¡'noe h m H Q H l�¡tF¢¡dQ U gyeNQªFcJH¡¾m�QceEFceEF;I´m_¡Gµ H © H O�FceNl9eGFPKMk¦¡T¨�©1~��(|

F;I´m_¡ S ¡ © FPQ�KMgyO�L H R ¶ Rie h ¡dQtp¾�oQ�eNl�FcJH¡jm_¡tQ U m_¡ S FPKVkg¡jeEg H SdS ¡ U�U H ©�b l�¡ H U O�Q§¡dl�¡ © Fuµ�FcJH¡·R H Q�Lg¡dQ
FPJE¡}g H S KMRiKMF;IEµ1FcJH¡ ¶ ¡FcF¢¡dQdp¯¨=e h ¡tkg¡tQdµ(FPJH¡Tm�Q�Kil H Q�I S e ©�U FcQ H K © F h H U FcJH¡ U KH�;¡TeEgwFcJH¡TQce´eNl
H FsFPJH¡�F¢¡ U FPK © L@R H ¶�U p�� © eNQ b ¡dQ\FPe¼K ©�U O�Q§¡9FcJ H F�FcJH¡ H O . KMRiK H Q�I#¡tÑ´O�Kim�l�¡ © F�WyRiKiq ¡>FcJH¡}R H U ¡tQ
b eNm�m�R¥¡tQ H © ¡tl9eNl�¡tF¢¡dQtµ´gyeNQo¡ . H l>m�R¥¡u` H ©�bfb O S F�| h eEQcq S eNO�R b Ó�FwK © FPJH¡¦Q�e)eEl�µ H FPJ�Q§¡;¡�|�FPKMl�¡
UcS H R¥¡Tl>e b ¡dR h H Uab ¡ ¡dl�¡ b eNm�FcKil H RZpÆvxJ�K U H R U e S eNK ©�S K b ¡ bËh KVFPJ2FPJH¡Tl H . KilAO�l U K�� ¡}g H ©
FPJ H F S eNO�R bÉ¶ ¡·g H ¶ QcK S H F¢¡ b Ñ�O�K S q�RMI�O U K © L »�Á ~ûm�QceEFceEF;I´m�K © L H F H kg¡ ©�b eNQ é U g H S KiRMKMF;IEp(vxJ�O U µ
A À ?BA Á�� ½ , À�µ/� À ??� Á~� ½ , ��µ H ©�bw� \ À ? � \ Á�� ½ , ��p

v H ¶ R¥¡É:): H R U e U J�e hwU J�e h FPJH¡}k H Q�KieNO U noe h m H Q H l�¡tFb¡tQ U J H k¦¡ S J H © Lg¡ bØb OH¡}FPe¼FPJE¡
U KH�;¡�K ©�S Q¢¡ H U ¡Gp'�ÃeEQ±¡ . H l9m�R¥¡Eµ�K © FcJH¡ S H U ¡=eEg¨FcJH¡�R H Q�Lg¡| UcS H R¥¡xl>e b ¡tR ¶ Rie h ¡dQdµ H l9e U F b Q H U FPK S
S J H © Lg¡=e SdS O�Q U K © FPJE¡=Q�eEF H FcKie © Q H Fb¡Gµ h J�K S J9J H U(¶ ¡ ¡ © Q§¡ b O S ¡ b�¶ I H g H S FPeNQ'eEg`�jgyQ�eNl��_]N]E]
FPe��i��[>Ò ÿ(ù/p³~rRVFPJ�eNO�LNJ H S FPO H R'¨¤©{~��êg H © m�RieEF U Wye ¶ F H K © ¡ b gyQ�eNl±K ©�b O U FcQ�I�`�eEg�m�Q¢¡ UcU O�Q¢¡
H ©�b kNeERiO�l�¡ S eG¡tÐ S K£¡ © F U1b K U m�R H I6¡ .�S ¡dRMR¥¡ © F S eNRMR H m U ¡�gyeNQ8J�KMLNJ\Ò�¡I © eNR b�U�© O�l ¶ ¡dQ S e ©�b KMFcKie ©�U
W%K ©�b K S H FcK © L�Ò¤¡tI © eER b�U)© O�l ¶ ¡dQwK ©�b ¡dm9¡ ©�b ¡ ©�S ¡©`µÃm�RMeEF U eGg1FceNQcÑ�OH¡ S eG¡tÐ S K¥¡ © F U H ©�b g H © ¡Ð�|
S K£¡ ©�S K¥¡ U¾b e[¡ . J�K ¶ KMF U RMKiLNJ_F UcS H FcF¢¡dQdµ´K ©�b K S H FPK © L H h ¡ H q b ¡tm_¡ ©�b ¡ ©�S ¡·e © Ò�¡I © eNR b�U!© O�l ¶ ¡dQtp
» K ©�S ¡�FPJE¡ U�S H R£¡>Q H FPKMeTK UjU e�R H QcLg¡ ¶ ¡tF h ¡;¡ © FPJH¡ Áº»Eu l9e b ¡dR H ©�b m�QceEFceEF;I´m_¡Gµ b ¡tl H ©�b K © L
Ò¤¡tI © eNR b�UB© O�l ¶ ¡tQ U Kil>KiR H QcKMF;I h H U FPJH¡ U H ga¡ U F S eNO�Q U ¡\FPe>m�O�Q U OH¡ H ©�bfh H U � O U FPKMÓH¡ b e © FPJE¡
LNQ�eNO ©�b�U eEg(FPJH¡ H S J�K£¡tk´K © L�Q§¡ H R b I © H l9K S�U Kil>KiR H QcKVF;INp~<�¡F H KMR U eGg²FPJE¡>F¢¡ U F\Q§¡ U O�RMF U gyeNQ·FPJE¡
Áº»Eu g H © H ©�b�S eNl>m H Q�K U e ©}h KMFPJTFcJH¡jm�QceEFceEF;I´m_¡·g H © H Q§¡·m�Q¢¡ U ¡ © F¢¡ b R H Fb¡tQxK © �²J H m�F¢¡dQ=Ú)p
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v H ¶ R¥¡�:�: U J�e hwU FPJH¡}m�QceEFceEF;I´m_¡}g H © m9¡dQ�gyeNQcl H ©�S ¡ H ©�b L¦¡deNl�¡tFcQcK S m H Q H l�¡Fb¡tQ U µ H ©�b H R U e
K ©�S RiO b ¡ U FPJH¡¦l>e b ¡dRog H © m H Q H l�¡tF¢¡dQ U O U K © LAFcJH¡=g H ©}UcS H RiK © LAR H hwU¾¶ H U ¡ b e ©}b I © H l9K SrU Kil>KV|
R H QcKMF;I H U²b ¡tQcKVkg¡ b H ¶ e©k¦¡Ep » FcO b K¥¡ U²b ¡tl9e ©�U FcQ H FcK © LjFPJH¡ ¡tD_¡ S F¬eEgªFcJH¡ U I U Fb¡tlÈe © g H © m9¡dQ�gyeNQ�|
l H ©�S ¡�WZ�²eNQ�I q÷½�[ s `²J H kg¡ b ¡tl9e ©�U FPQ H Fb¡ b FPJ H F²FPJH¡6¡D«¡ S F�eEgºK © R£¡tF H ©�b ¡ . KVF b O S FcK © L�e © g H ©
m9¡dQ�gyeEQcl H ©�S ¡ S J H Q H S F¢¡dQcK U FcK SdU·S H ©¼¶ ¡ U KML © KMÓ S H © Fuµ ¶ eGFPJ b OE¡�FPe�FcJH¡(¡tD_¡ S F U eEgT¡ . FcQ H FceEF H R
m�Q§¡ UcU O�Q¢¡fRMe UcU ¡ U H ©�b+© e © |;O © KMgyeNQ�lÌnoe h m H F�Fb¡dQ ©�U µ±¡ U m_¡ S K H RiRVI H F�FPJH¡}g H © K © R¥¡FupÆv'I)m�K S H R
¨�©1~��¿g H ©�U eNm9¡dQ H Fb¡sK © R£¡ U�U FPJ H © K b ¡ H R S e ©�b KMFPKMe ©�U p¦vxJH¡(¡ . K U Fb¡ ©�S ¡�eGg © ¡ H Q�RMI�K b ¡ H R S e © |
b KVFPKie ©�U K © FPJE¡ Áº»Eu g H ©ÅS H ©ÅS H O U ¡ b KMD_¡dQ§¡ ©�S ¡ U K © FPJH¡ H ¡tQce b I © H l>K S m9¡dQ�gyeNQcl H ©�S ¡ h JE¡ ©
S eEl9m H Q¢¡ b FPeÉFcJH¡ H KiQ�| U K b ¡am_¡tQ�gyeNQ�l H ©�S ¡>eEg H U Kil>m�R¥¡�gyeNQ h H Q bËS O�Q�k¦¡ b g H © eEm_¡tQ H FcK © L�K © |
U K b ¡ H ¨�©1~��,l9e b O�R£¡fWyFcJH¡am�QceEFceEF;I´m_¡ag H © ` h KVFPJÅl�O S JÅl9eEQ¢¡ S eEl9m�R£¡ . Lg¡deNl�¡tFcQ�IEp���FjK U
Kil>m³eNQ�F H © F¾Fce�Q¢¡ S eNL © KH�;¡rFcJ H F U FPQ�K S F²Lg¡deEl�¡FPQcK SrU Kil>KiR H QcKMF;I ¶ ¡F h ¡ ¡ © FPJH¡¦m�QceEFceEF;I´m_¡ã¨¤©{~��
g H © H ©�b FcJH¡ Á1»ªu l>e b ¡tRªg H ©ÉS eNO�R bl© eGF ¶ ¡sl H K © F H K © ¡ b K © FPJH¡[¡ . m9¡dQcKMl�¡ © F H R H m�m H Q H FcO U p
Ô6¡deNl�¡tFcQcK SaU Kil>KiR H QcKMF;I�Kil>m�RMK¥¡ U FPJ H F\FPJE¡�l>e b ¡tR H ©�b m�QceEFceEF;I´m_¡9J H kg¡�R£¡ © LGFPJ b Kil�¡ ©�U Kie ©�U
K © H S e ©�U F H © F>Q H FcKieÉFcJ�QceNO�LNJ�eNO�F H ©�b ¡dÑ�O�KMk H R£¡ © F H © LER¥¡ U H Q¢¡�¡dÑ�O H RZp×vxJ�K U Kil>m�RiK£¡ U FPJ H F
¶ eEFPJÉFcJH¡ U J H m9¡ H ©�b H RiRzFPJH¡ UcS H R¥¡ b R¥¡ © LEFPJ@Q H FPKMe U Q¢¡dl H K ©ÉS e ©�U F H © F ¶ ¡F h ¡ ¡ © l>e b ¡tR H ©�b
m�Q�eEFPeEF;I´m9¡Ep » FPQ�K S FALg¡teNl�¡tFPQ�K SaU KMl9KMR H Q�KMF;I h H U l H K © F H K © ¡ b gyeNQjFPJE¡9g H © Kil>m_¡tRiR¥¡tQ H ©�b g H ©
UcS QceNRMR ¶ ¡F h ¡ ¡ © FcJH¡>l9e b ¡dR H ©�b FcJH¡>m�QceEFceEF;I´m_¡ag H © p�¨=e h ¡tk¦¡dQdµ�FcJH¡�g H © K © R£¡tF H ©�b eNO�FcR¥¡tF
b O S F U J H m_¡ H ©�bËb KMl�¡ ©�U KMe ©�U µ H ©�b FPJE¡�g H ©Ë¶ R H b ¡ U O�Q�g H S ¡TQ�eNO�LNJ © ¡ UcU�h ¡dQ§¡ b KMD_¡dQ§¡ © FAgyeEQ
FPJE¡=l>e b ¡dR�g H ©>S eEl9m H Q¢¡ b FPejFPJE¡=m�Q�eEFPeGF;I)m9¡�¨�©1~��Øg H © p1vxJH¡dQ§¡tgyeNQ§¡Eµ�KVF h H U ¡ . m9¡ S Fb¡ b FPJ H F
FPJE¡dQ¢¡ h eNO�R b�¶ ¡ b KMD_¡dQ¢¡ ©�S ¡ U#¶ ¡F h ¡ ¡ © FPJH¡¬g H © m_¡tQ�gyeNQ�l H ©�S ¡ S J H Q H S Fb¡dQ�K U FPK StU eEgÃFPJE¡ Á1»ªu g H ©
H ©�b FPJE¡¤¨�©1~��Øm�QceGFPeEF;I´m9¡wg H ©>U Kil>m�RMI ¶ ¡ S H O U ¡�eEg³FPJH¡ b K UcU KMl9KMR H Q�KMFcK¥¡ U K © FcJH¡xg H © K © R£¡tF H ©�b
eNO�FcR¥¡F ¶ eNO ©�b H Q�I S e ©�b KVFPKie ©�U p"ÿ H Q�FseEg¬FcJH¡�l>eEFPKVk H FPKMe © gyeNQjFPJH¡�ù�K © KV| Áº»Eu K © k¦¡ U FcKiL H FPKie ©
h H U FceaÑ´O H © FPKMgÊI�FPJH¡ U ¡ b KMD_¡dQ§¡ ©�S ¡ U p
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~ËFPJ�Q¢¡;¡#FcKil�¡ UzU KH�;¡Gµ¤eEm�FPK S H RMRMIwFPQ H ©�U m H Q¢¡ © F'ÿ#R¥¡ . KMLNR H U l>e b ¡tRNeEg H S ¡ © FcQcKMgyO�L H REg H © µ U�S Q�eNRiR H ©�b
K © R¥¡tF h ¡dQ§¡�l H © O�g H S FPO�Q§¡ b Fce�FcJH¡>eNQcKMLNK © H R�m�QceGFPeEF;I´m9¡ b KMl�¡ ©�U KMe ©�U p�~ U KMl9m�R£¡�g H © l>e b ¡dR
h H U9S J�e U ¡ © K ©�U Fb¡ H b eEgrFcJH¡ h J�eNR¥¡Tg H ©åU I U Fb¡tl K © eNQ b ¡tQ�FPeÅm�Qce©k´K b ¡ H ¶ ¡ ©�S J�l H Qcq/Fb¡ U F
gyeNQs�¬��< S e b ¡ak H RiK b H FPKMe © p�vxJ�K U l>e b ¡dR h H U Lg¡deNl�¡tFcQcK S H RMRMI�K b ¡ © FPK S H R�FPefFPJE¡>m�QceEFceEF;I´m_¡Gµ
H RMRie h K © L U KMl9KMR H Q�KMF;I�FPe ¶ ¡�l H K © F H K © ¡ b FcJ�QceNO�LNJ×FPJE¡�g H ©ËU�S H RMK © L�R H hwU�b ¡ UcS Q�K ¶ ¡ b H ¶ e©kg¡Gp
vxJH¡�Q§¡dR¥¡k H © F b KMl�¡ ©�U KMe ©�U H Q¢¡�m�Q�e©k)K b ¡ b K © v H ¶ R¥¡>:�:op·vxJE¡ Áº»Eu g H © Fb¡ U F¦g H S KiRMKMF;I b ¡ U KML ©
h H UA¶ H U ¡ b e © ~·ùÉ�²~ b ¡ U KiL ©ËU m9¡ S KMÓ S H FPKMe ©�U K © eNQ b ¡tQsFceÉl�¡;¡tF\FPJE¡�~·ùÉ�²~Èg H © Fb¡ U FPK © L
S e b ¡ÆWyKZpÛ¡EpVµ{FPJE¡ » v�<âg H © F¢¡ U FPK © L@m�Qce S ¡ b O�Q§¡?B U ¡;¡T~=m�m9¡ ©�b K . <ígyeEQ b ¡F H KMR U e © FPJE¡ » v�<
g H S KiRiKVF;I�`p{vxJE¡¦K © R£¡tF H ©�b eNO)FPR¥¡F²L¦¡deNl�¡tFcQcK¥¡ U eEgzFcJH¡¦l>e b ¡dRÃg H ©�h ¡dQ¢¡ © eEF¬l>e b ¡dRiR£¡ b ¡ . H S FcRMI
H U FPJE¡=K © R¥¡F H ©�b eNO�FPR£¡tF'Lg¡teNl�¡tFPQ�K¥¡ U eGg�FcJH¡=m�QceEFceEF;I´m_¡xg H ©>U I U F¢¡dl ¶ ¡ S H O U ¡=eEg ¶ eEFPJ�¡ H U ¡�eEg
l H © O�g H S FcO�QcK © L H ©�b FcJH¡ © ¡ ¡ b FPe·m�Q�e�k´K b ¡ U KMl9m�R£¡²Lg¡teNl�¡tFPQ�K¥¡ U gyeNQ'�¬��< S e b ¡¬k H RMK b H FPKie © p$��F
K U Kil>m³eNQ�F H © FzFPerQ§¡ S eNL © KH�;¡¾FcJ H FºFPJH¡¾R H Q�Lg¡| UcS H R¥¡ ¶ RMe h ¡dQºg H S KMRiKVF;I h H U{¶ O�KiRMFºm�Q�Kil H QcKMRMI�FPe�Fb¡ U F
FPJE¡ S ¡ © FPQ�KMgyO�L H R�g H ©4®E�²ÓFÖ Õ ² H RiR�FcJH¡ H O . KiRiK H Q�I U I U Fb¡dl S eEl9m³e © ¡ © F U µ U O S J H U K © R£¡tF b O S FPK © L
H ©�b ¡ . KVF b KMD�O U ¡tQ�|´¡k H m�eEQ H FceNQ S eEl ¶ K © H FPKMe ©�U p#vxJE¡dQ¢¡ h ¡tQ¢¡ H R U e U eNl�¡ S eNl>m�QceEl9K U ¡ U l H b ¡
K © FPJH¡rK © R£¡tF b O S F b ¡ U KiL © p�vxJH¡¦Q§¡ H U e ©�U gyeNQ'FPJE¡ b KMD_¡dQ§¡ ©�S ¡rK © K © R¥¡tF¾Lg¡teNl�¡FPQ�I h ¡dQ§¡¦l H K © RVI
b OH¡fFPeÅl H © O�g H S FcO�QcK © L�µ U K ©�S ¡�KMF>K Uab KVÐ S O�RVF�FPeÅl H © O�g H S FPO�Q¢¡ H J�KMLNJ�RVI S O�Q�kg¡ bçS KMQ S O�R H Q
K © R¥¡tF¦RiKim@gyQ�eNlãR£¡ . H © eNQãÿ#R¥¡ . KiLNR H U W H RMFPJ�eNO�LNJÆKMF S eNO�R bÆ¶ ¡ b e © ¡Eµ8K © H U ¡ S e ©�b Lg¡ © ¡dQ H FPKie ©
g H © l>e b ¡dR `p{~ U KMl9m�R£¡ S KiQ S O�R H Q b O S F h H U O U ¡ b}h KMFcJ�eNO�F H © I>n�e hXS e ©�b KVFPKie © K © LjeNQ¾m�QceEm_¡tQ
K © R¥¡tF ¶ ¡tRiR¦l>eNO�FcJªp vxJH¡ÆQ¢¡ H U e © gyeNQTK ©�U F H RiRMK © L H S KiQ S O�R H Q b O S F H FTFPJE¡Æg H © K © R¥¡FTK U Fce
¡ ©�U O�Q§¡�m H Q H RiR£¡dR{n�e h KMl9l�¡ b K H F¢¡dRMI ¶ ¡tgyeNQ§¡>FcJH¡9K © R¥¡F�| UcS Q�eNRiR � O ©�S FcKie © µºFcJ´O U H RMRie h K © L�¡ H U I
l�¡ H U O�Q¢¡tl�¡ © F U eEgªK © R£¡tF H ©�b kEeNRiO�l�¡wnoe h Q H F¢¡ U p#vxJH¡ S KiQ S O�R H Q¾K © R¥¡F b O S F²O U ¡ b gyeNQ'FPJH¡�g H ©
K © R¥¡tF U Kil>m�RMKMÓF¡ U FPJH¡·g H © K © R¥¡Fxl9e b ¡tRªLg¡deEl�¡FPQ�I}K © m�O)FxFPe9�¬��< S e b ¡ U p

vxJH¡TeNO�FcR¥¡FAg H © W Á1»ªu ` b O S FaJ H U Q¢¡ S F H © LNO�R H Q S Q�e UcU | U ¡ S FcKie © H ©�bËS e ©�U FPKVFPO�F¢¡ U H © ¡ . |
Fb¡ ©�U KMe © eEg�FPJH¡}g H ©åU�S QceERiR²kEeNRiO�F¢¡EpËvxJE¡ b KMD�O U ¡tQ H F�FPJH¡�¡ . KMFaeEg�FPJH¡fm�Q�eEFPeGF;I)m9¡}g H ©2h H U
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© eEFaK ©�S RMO b ¡ b K © FPJH¡fR H QcLg¡�| UcS H R¥¡�l9e b ¡dR ¶ Rie h ¡dQaK © eNQ b ¡dQ�FceÅm�Qce©k´K b ¡ H U KMl9m�R£¡�g H © ¡ . KVF
¶ eNO ©�b H Q�I S e ©�b KMFcKie ©�U gyeNQ²�¬��< S e b ¡=k H RMK b H FcKie © pºvxJE¡ U FcQ H KMLNJ_F²Q§¡ S F H © LEO�R H Q#g H © ¡ . KMF b O S F
K U H R U e U Kil>m�R£¡9FPeÆl>e b ¡dR²K © H �¬��< S e b ¡Eµ h JH¡tQ¢¡ H U FcJH¡Tm�Q�eEFPeEF;I´m9¡ b KMD�O U ¡dQ�J H U H k¦¡dQ�I
S eEl9m�RMK S H Fb¡ bË© e © | U I´l9l�¡tFcQcK S H R³FPJ�Q§¡;¡| b Kil�¡ ©�U Kie © H RªLg¡teNl�¡tFPQ�INp

vxJH¡ S R¥¡ H Q H ©�S ¡aL H m ¶ ¡tF h ¡;¡ © FPJH¡�FPeEm U J�QceNO b eEg¾FPJH¡�g H © Kil>m9¡dRiR£¡dQ H ©�b FPJH¡ag H © K © R¥¡tF
b O S F h H UË© eEFTl>e b ¡dRiR£¡ b ¡ . H S FcRMI¸FPe2m�Q�eEFPeEF;I´m9¡¼Lg¡deEl�¡FPQ�IEµ ¶ O�FTl>e U FTeGFPJH¡tQ S R£¡ H Q H ©�S ¡ U
h ¡dQ¢¡jl>e b ¡dRiR£¡ b l H K © F H K © K © LsLg¡deNl�¡tFcQcK S¦U KMl9KMR H Q�KMF;INpº~rR U e�µ)KMF U J�eNO�R bf¶ ¡·m³eNK © F¢¡ b eNO�FxFcJ H Fuµ
FPJE¡sg H ©�¶ R H b ¡sQ�eNO�LNJ © ¡ U�Urh H U l�O S JÉJ�KiLNJE¡dQxgyeNQwFPJH¡�W »�Á ~¦`�l>e b ¡tRzK ©�S eNl>m H Q�K U e © Fce9FPJE¡
eNQ�KiLNK © H R¤m�QceEFceEF;I´m_¡Gp{vxJH¡ U ¡ U RMKiLNJ_FzLg¡teNl�¡tFPQ�K S#b KVD«¡tQ¢¡ ©�S ¡ U l H I·J H kg¡ U eNl�¡T¡D«¡ S Fºe © FPJH¡#noe h
FPJ�QceNO�LEJÅFcJH¡>g H © µ ¶ O�FAKVFjK U H © FPK S KMm H Fb¡ b FPJ H Fsl>e U FjeEg¾FPJH¡ U ¡ h KiRiR ¶ ¡ak´K UcS eNO U | b eNl>K © H Fb¡ b
noe h m�JH¡ © eNl�¡ © H h J�K S J¸J H kg¡ H © K ©�U KML © KVÓ S H © F�¡tD_¡ S F>e © FcJH¡}g H © m9¡dQ�gyeEQcl H ©�S ¡ H FaJ�KiLEJ
Ò¤¡tI © eNR b�U)© O�l ¶ ¡tQdp

vxJH¡}K © R¥¡Fsnoe h K U e © ¡9eEg¬FcJH¡�l H�� eNQ S H ©�b K b H Fb¡ U gyeNQ ¶ Rie h ¡tQAQ�O�l ¶ R£¡ © eEK U ¡ H ©�b FcJ�O U
FPJ�K U Q¢¡tLNKie ©�© ¡ ¡ b ¡ b FPe ¶ ¡ÅK © kg¡ U FcKiL H F¢¡ b FPJ�eNQ�eNO�LNJ�RMINpÈvxJH¡/g H © RiKVFb¡tQ H FcO�Q¢¡ U O�Q�k¦¡tI W U ¡ ¡
~rm�m_¡ ©�b K . ~¦`jK ©�b K S H Fb¡ b FcJ H F\FPJH¡ag H © K © R£¡tF\Lg¡deEl�¡FPQ�I S H © J H k¦¡ H U KiL © KMÓ S H © F[¡D«¡ S FAe ©
g H © m_¡tQ�gyeNQ�l H ©�S ¡Ep1v1e U FPO b IsFcJH¡o¡D«¡ S F U eEg�FcJH¡ b KVD«¡tQ¢¡ ©�S ¡ U�¶ ¡F h ¡ ¡ © l>e b ¡dR H ©�b m�QceEFceEF;I´m_¡Gµ
FPJE¡�ù�K © K�| Áº»Eu g H ©¼h H Ujb ¡ U KiL © ¡ bÅh KVFPJ¼FPJE¡�¡ . H S F\K © R¥¡tF H ©�b eNO�FcR¥¡tFjL¦¡deNl�¡tFcQ�I U Kil>KiR H Q�Fce
FPJE¡ Áº»Eu g H © p

� ������� ��R���� ��� � �D�I,/(E%7(E%iO���.����_.$(�XZ.`%@,7O
�o¡ © FcQcKMgyO�L H R ¶ Rie h ¡dQ U WyeNQxg H ©�U ` H Q§¡ H KMQ�|�l9e©k´K © L b ¡tk´K S ¡ UrS eNl>l9e © RMI}O U ¡ b FPe>Lg¡ © ¡tQ H F¢¡ H KMQ�|
noe h K © H O�FPeNl>eEFcKMkg¡"¨¤©{~�� U I U Fb¡tl U pÙ~±F;I´m�K S H R H O�FceNl9eGFPKMk¦¡"¨�©1~�� U I U Fb¡dl WyKZpÛ¡EpVµ¾FPJE¡
m�Q�eEFPeEF;I´m9¡�¨¤©{~��Xl9e b O�R£¡©` S e ©�U K U F U eEg H g H © KMl9m9¡dRMR¥¡tQ²QcO ©É¶ I H l9eEFceNQxJ�eNO U ¡ b K © H U F H |
FPKMe © H Q�I@kNeERiO�F¢¡¼W U�S Q�eNRiR ` S H U K © L�µ8FPJ H FAK UsS e ©µ© ¡ S Fb¡ b FPe�FPJH¡ b e h)©�U FcQ¢¡ H lº¡k H m�eEQ H FceNQ H ©�b
JH¡ H Fb¡tQ S eNQ§¡ Ua¶ I H b KMD�O U ¡dQdµ H U�U J�e h)© K © �{KiLÅ[´pM½NpI� © l9e U F H O�FceNl>eEFPKVkg¡O¨¤©{~�� H m�m�RMKV|
S H FPKie ©�U µ(gyeNQ h H Q bØS O�Q�kg¡ bäS ¡ © FcQcKMgyO�L H R¬g H ©�U Wyg H ©¸¶ R H b ¡ U H Q§¡ S O�Q�k¦¡ b K © FcJH¡ b KMQ¢¡ S FPKMe © eEg
QceGF H FcKie © ` H Q¢¡ S eNl>l>e © RMIsO U ¡ b�¶ ¡ S H O U ¡reEg³FPJH¡tKiQ U l H RMR U KH�;¡ H ©�b FPJH¡tKiQ'Rie h ¡dQ'eNm9¡dQ H FPK © L·g H ©

�_[



�1KiLNO�Q§¡\[)pV½Nú#~ëv(I´m�K S H RºÒ¤¡ H Q¤¨¤©{~��Xl9e b O�R£¡¦O U ¡ b K © H O�FPeNl>eEFcKMkg¡ H m�m�RMK S H FPKie ©�U

�i�



U m9¡;¡ b�U H F#FPJH¡ U H l�¡xRie H b K ©aS eNl>m H Q�K U e © FPe ¶ H S q h H Q b9S O�Q�kg¡ b9S ¡ © FcQcKVgyO�L H R�g H ©�U p1~ÕF;I´m�K S H R
gyeNQ h H Q bÙS O�Q�k¦¡ bçU Ñ´O�KiQcQ§¡dR S H Lg¡�F;I´m9¡ ¶ RMe h ¡tQ9O U ¡ b K © H © H O)FPeNl>eEFPKVkg¡"¨¤©{~��íl>e b O�R¥¡TK U
U J�e h)© K © �{KML�po[)pB¯)p

� ������J ��� �"�'XZ��.�M�M2.$,\� ��[���� �VKF!,/(�M�Mt�_.�(�X�.%@,7O
~�gyeNQ h H Q b¸S O�Q�kg¡ bçS ¡ © FPQcKVgyO�L H R¬g H © Kil>m9¡dRiR£¡dQsK U l H b ¡feEg H J�O ¶Ùh KMFcJ H ¶ H U ¡dm�R H Fb¡Gµ¾FceNm
U J�QceNO b H ©�b l H © IÆg H ©×¶ R H b ¡ U WyF;I´m�K S H RMRMIÆÀNÚ�|2�N]N`p » eNl�¡ ¶ Rie h ¡tQ U�S QceERiR b ¡ U KiL ©�U J H kg¡ H ©
O�m�m9¡dQ H ©�b H Rie h ¡dQ UcS QceNRMRZµ h KVFPJ¼FPJH¡aKMl9m9¡dRMR¥¡dQ , l>eEFPeNQ H U�U ¡tl ¶ RMIÉFPJ H FjÓ�F U K © FPeTFPJE¡>RMe h ¡tQ
UcS QceNRMR8O U K © L}QcO ¶�¶ ¡tQrK U eNR H FPeNQ U W"�{KML�p³[)p®À_`p�vxJH¡ ¶ H U K SAU KH�;¡ H ©�b@U J H m9¡AeEg�FcJH¡sg H © Kil>m_¡tRiR£¡dQ
K UAb ¡tÓ © ¡ bÙ¶ I×KMF U eEO�Fb¡tQ ¶ R H b ¡ b K H l�¡Fb¡dQ H ©�b FPJH¡ ¶ R H b ¡ U m H © W%JE¡dKiLEJ�F�`p u R H b ¡}m�QceGÓoR¥¡ U
H Q§¡ b ¡Ó © ¡ b2¶ I ¶ R H b ¡>K © R£¡tF H ©�b eEO�FPR£¡tF H © LNR£¡ U µ ¶ R H b ¡ S H l ¶ ¡dQtµ ¶ R H b ¡aFPJ�K S q © ¡ UcU µ H U m9¡ S F
Q H FPKie×W U m H © FPe S J�eNQ b Q H FPKMe�`µ ¶ R H b ¡aF H m9¡dQ H ©�b/¶ R H b ¡>F h K U Fdp��²KiQ S O�R H Q H Q S ¡ bË¶ R H b ¡ U H Q§¡
FPJE¡9l>e U F S eEl9l>e ©Æ¶ R H b ¡ U J H m9¡ U O U ¡ b K © gyeNQ h H Q b | S O�Q�k¦¡ bË¶ R H b ¡ b×S ¡ © FPQcKVgyO�L H R�g H ©�Usb OH¡
FPe S JH¡ H m×l H © O�g H S FPO�Q�K © L S e U F U H ©�b/U Kil>m�R¥¡ S e ©�U FPQ�O S FcKie © W » ¡ ¡9~=m�m9¡ ©�b K . ~ gyeNQ·gyO�Q�FPJH¡tQ
b ¡F H KMR U `�p@vxJH¡}gyeNQ h H Q b2S O�Q�kg¡ båU Ñ�O�KiQ�Q¢¡tR S H Lg¡�F;I´m_¡ Áº»Eu KMl9m9¡dRMR¥¡tQ�W%�{KiL�p{[´p9��` h H U l H b ¡
eEg=Q¢¡ U K © l H Fb¡tQcK H R H ©�b¸¶ O�KMRMF�O U K © LÅFcJH¡ »�Á ~�F¢¡ S J © KiÑ�OH¡Ep���F>J H b À_Ú U FcQ H KMLNJ_F ¶ R H b ¡ U eEg
FPJ�Q¢¡;¡�|;K ©�S J S J�eNQ b p(� H © ¡ . KVF b K H l�¡tFb¡tQ h H U ½���pC[\K ©�S J h KVFPJ H FPeNm�eEgzFPJH¡ ¶ R H b ¡ U¾S e ©µ© ¡ S F¢¡ b
k´K HaH FPJ�K ©fU J�Q�eNO b p

vxJH¡�l9e b ¡dR S H U K © LÆeEg�FPJE¡fg H © J H U gyQce © F H ©�bØ¶ H S qËm H © ¡tR U l H b ¡TeNO)FaeEg�ÿ#R£¡ . KiLNR H UcU
U JE¡;¡tF U µ h J�K S J H Q§¡sLNQ�e)e©k¦¡ b FPe H SdS ¡dm�F H nF¡ . K ¶ R¥¡[ÿ#R¥¡ . KMLNR H U�U=U JH¡;¡F¦FPJ H FrgyeNQ�l�¡ b FcJH¡ARMeNL H |
QcKVFPJ�l>K S\U m�KiQ H R h H RiR1eEg'FPJH¡ S H U K © LÆW U ¡;¡>�{KML�pª[´pC[N`\p\vxJE¡ S Qce U�U | U ¡ S FPKMe © eEg'FPJH¡ S H U K © L h H U
Q¢¡ S F H © LNO�R H Qdµ H ©�b9S e © FcK © OH¡ b m H U F¾FPJH¡�g H © FcJ�Qce H F U ¡ S FcKie © µ)l H q�K © LjFPJE¡=g H © ¡ . KMF¾Lg¡deNl�¡tFcQ�I
Q¢¡ S F H © LNO�R H Q U KMl9KMR H Q'FPe�FcJH¡jeNQcKMLNK © H R¨m�Q�eEFPeEF;I´m9¡Ep

�_Ú



�{KMLNO�Q¢¡\[´pC¯)ú#~ U Ñ´O�KiQcQ§¡dR�| S H Lg¡¦F;I´m_¡ H O�FceNl>eEFPKVkg¡6¨¤©{~�� ¶ Rie h ¡tQ

�Nè



�{KMLNO�Q¢¡¬[)p®À�ú1~çF;I´m�K S H R U Ñ�O�KMQcQ¢¡tRV| S H Lg¡¾gyeNQ h H Q b�S O�Q�k¦¡ b Kil>m_¡tRiR£¡dQºO U ¡ b K © H O�FceNl9eGFPKMk¦¡j¨¤©{~��
¶ RMe h ¡dQ U

�{KiLEO�Q¢¡j[´p9��ú#~ U Ñ´O�KiQcQ§¡dR�| S H Lg¡¦F;I´m_¡ Áº»EuÕ¶ Rie h ¡dQ h JH¡;¡tR

�i�



�{KiLNO�Q¢¡\[)pB[)ú#vxJH¡ Áº»EuÕUcS Q�eNRiR S H U K © L

½©]N]



y

x
z

�{KiLEO�Q¢¡j[´p���ú#vxJE¡ Áº»Eu g H ©Th KMFcJfFcJH¡ U J�eEQ�F H ©�b QceNO ©�b K © R£¡tF b O S F

� �����¡  ��� �"�'�8M2.`%�¢�#�!Q%�¢N.$^@1d0��
~ ½©À)pC¯N[ÆK © p b K H l�¡tF¢¡dQ S KiQ S O�R H Q b O S F h KVFPJçQ�eNO ©�b ¡ b RiKMm h H U Ó�F�Fb¡ b Fce×FPJE¡Ég H © é U K © R¥¡tF
eNm9¡ © K © L�p·vxJH¡�g H © K © R£¡tF b O S F h H U·b KMQ¢¡ S FPRVIÉK ©�U F H RiR£¡ b K © FPe�FcJH¡�gyQce © F¦eEg'FPJH¡ U�S Q�eNRiR H F¦FPJE¡
g H © eNQcKVÓ S ¡Gp¾vxJ�K Uwh H U l H K © RVI b e © ¡\K © eNQ b ¡dQwFPe>e ¶ F H K © m�Q¢¡tRiKMl9K © H Q�I9K © R¥¡tF b H F H FPJE¡ Á <w~
H ©�b Fce\e ¶ F H K © g H © m_¡tQ�gyeNQ�l H ©�S ¡ b H F H h KMFcJ�FPJH¡ U H l�¡ S e © ÓoLNO�Q H FcKie © p1vxJH¡wl9e b ¡tR)g H © K © R¥¡tF
b O S F·m�Q�eEFPQ�O b ¡ U K © FPe�FcJH¡Ag H ©@U�S Q�eNRiR ¶ I H © K ©�S Jªµ H UrU J�e h)© K © �1KiL�p�[)p9��µ¨K ©@S e © FcQ H U F h KMFcJ
FPJE¡ U J�eNQ�F²Q�eNO ©�b RiKMm H F'FPJH¡�K © R£¡tF#eGg¨FPJE¡�m�QceEFceEF;I´m_¡ UcS QceNRMRZpºvxJH¡=RMe S H FPKMe ©�U eEg³FPJE¡ ¶ eNO ©�b H Q�I

½©]�½



S e ©�b KMFcKie ©�U Q¢¡dÑ�O�KMQ¢¡ b gyeNQ¬FcJH¡s�¬��< S e b ¡ H Q¢¡ U J�e h)© K © �{KML�po[´pCÚ)p

� ������� ��� �¤£�,/� ��^71¡%/12(��¤� ��[�¥�TC1�%¦¢�#�!Q%�¢N.$^7120��
vxJH¡a~·ùÉ�²~
g H © Fb¡ U F S e b ¡ U Q§¡ S eEl9l�¡ ©�b FcJ H F·kNeERiO�l�¡Anoe h Q H F¢¡ U J�eNO�R bÆ¶ ¡ b ¡tFb¡tQcl>K © ¡ b
gyQceEl±l�¡ H U O�Q§¡dl�¡ © F U l H b ¡sK © H S KiQ S O�R H Q b O S Fuµ h JE¡dQ¢¡ H U FcJH¡ Áº»Eu g H © J H U H Q§¡ S F H © LEO�R H Q
S Q�e UcU | U ¡ S FcKie © p(vxJE¡dQ¢¡gyeNQ¢¡GµÃKMF h H U=b ¡ S K b ¡ b FPe ¶ O�KiR b H FPQ H ©�U KMFPKMe ©Tb O S F=gyeEQ S e ©µ© ¡ S FcK © LaFPJE¡
g H © ¡ . KMF b O S F�FceÉFPJE¡ S KMQ S O�R H Q\l�¡ H U O�Q¢¡dl�¡ © F b O S Fdp@vxJH¡}FcQ H ©�U KMFcKie ©Åb O S F h H U�b ¡ U KiL © ¡ b
H ©�b g H ¶ Q�K S H Fb¡ b H SdS eEQ b K © L\Fcej~·ù@�²~ » F H ©�b H Q b�U q À s p�vxJH¡�Q¢¡ S F H © LNR£¡wFce U Ñ�O H Q¢¡ H RMO�l9K © O�l
FPQ H ©�U KMFPKMe ©Æb O S F h H U ¯)<ÈRie © L H ©�b FcO�Q © ¡ b eNO)F\Fce ¶ ¡ H S e © k¦¡dQ�LNK © L b O S FupTvxJH¡ag H ©×b K U |
S J H Q�Lg¡ b K © FPe H Q¢¡ S F H © LNO�R H Q b O S Fs½©èaK © p'RMe © L�p¾� H ©fUcS Q�eNRiR ¡ . KMF b O S F S Qce U�U | U ¡ S FPKie © H R H Q¢¡ H
h H U H m�m�Qce . Kil H F¢¡dRMI�½���Ú U ÑaK © p h J�KMR¥¡¬FcJH¡ b e h)©�U FPQ§¡ H l S KiQ S O�R H Q b O S F S Qce U�U | U ¡ S FPKie © H R H Q¢¡ H
h H U H m�m�Q�e . KMl H Fb¡dRVIÆ½©À_Ú U Ñ�K © p¦vxJH¡ H . ¡ U eEg#FcJH¡Ag H © ¡ . KMF b O S F H ©�b FPJH¡sFPQ H ©�U KVFPKie ©Éb O S F
S eEK ©�S K b ¡ b p

� ����� � ��Md(�§ �=(���[]1�%71d(���.$,
~änoe häU FcQ H KMLNJ_Fb¡ © ¡dQ h H U¾b ¡ U KML © ¡ b H ©�b g H ¶ QcK S H F¢¡ b H StS eNQ b K © LjFPe\~·ùÉ�²~ » F H ©�b H Q b�U p#vxJH¡
noe h�U FcQ H KMLNJ_Fb¡ © ¡dQ h H U m�R H S ¡ b H ¶ eNO�F9À�pB[?<4Wl¡ . KMF b O S F b K H l�¡Fb¡tQ U ` b e h)©�U FPQ¢¡ H l eEg¦FPJE¡
FPQ H ©�U KMFPKMe ©Åb O S Fdµ H U Q§¡ S eNl9l�¡ ©�b ¡ bË¶ I/~·ù@�²~ » F H ©�b H Q b�U pw��F h H U eEg�]�p|�i�¨<�K © R¥¡ © LEFPJªµ
]�p®]N]_[?<âK © FPJ�K S q © ¡ U�U H ©�b J H b H ½NpB]@K © p b K H l�¡tF¢¡dQ}W"]�p®]_Ú?�i<j` H RiO�l>K © O�l S KiQ S O�R H QAm�KMm_¡ U
H U FPJH¡ ¶ H U K S n�e h¹U FPQ H KiLNJ_F¢¡ © ¡tQ S J H ©µ© ¡dR b ¡ U KiL © K ©�U Fb¡ H b eEg1FPJH¡ U Ñ�O H Q§¡fW"]�p®]_ÚN[)<j` S J H ©µ© ¡tR
b ¡ U KiL ©×U O�LNLg¡ U Fb¡ bË¶ I¼FPJH¡>~·ù@�²~ » F H ©�b H Q b�U p}vxJE¡ S KiQ S O�R H Q·m�Kim9¡ S J�e U ¡ © H m�m�Qce . Kil H Fb¡ U
FPJE¡�¡tD_¡ S FxeEg8FPJH¡ U Ñ�O H Q§¡ S J H ©µ© ¡dRZµ�K ©�U O S J H h H I9FPJ H F¾FPJH¡rm�Q¢¡ UcU O�Q¢¡ b Q�eNm h H U gyeNQ H LEKMkg¡ ©
noe h Q H Fb¡·Q§¡dl H K © ¡ bTS e ©�U F H © Fup'vxJH¡ b KMD_¡dQ§¡ ©�S ¡ Uw¶ ¡tF h ¡;¡ © FPJH¡j~¦ù@�²~¹Q¢¡ S eNl>l�¡ ©�b ¡ b noe h
U FcQ H KMLNJ_Fb¡ © ¡dQ H ©�b FcJH¡je © ¡jO U ¡ b H Q§¡·FPJ�eNO�LNJ_FxFPe ¶ ¡ U l H RMRZp

½©]_¯



�{KMLNO�Q¢¡¦[)pBÚ)ú�~ U�S JH¡dl H FPK S¦b Q H h K © L�eEgzFcJH¡ Áº»Eu g H ©TU J�e h K © L�RMe S H FPKMe ©�U gyeNQ¬l�¡ H U O�QcK © LAFPJE¡
K © R¥¡tF ¶ eNO ©�b H Q�I S e ©�b KMFcKie ©�U

½©]NÀ



motor

power supply

speed controller

Fan speed display

Belt drive ( gear ratio 1:2 ) Impeller

Fan scroll housing

Bearing

drive shaft
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b Q�KMkg¡Gpë�{KML�p¾[)pBè U J�e hwU H U�S JH¡dl H FPK S@b K H LNQ H l4eEg·FPJH¡ H m�m H Q H FPO U O U ¡ b gyeNQaFPJH¡@m�Q¢¡ U ¡ © F
¡ . m9¡dQ�Kil�¡ © Fup¯��F S e ©�U K U Fb¡ b eEg H l9e b KVÓF¡ b H O)FPeNl>eEFPKVkg¡"¨¤©{~�� U Ñ�O�KiQ�Q¢¡dR S H Lg¡Tg H © W Áº»Eu `
b Q�KMkg¡ ©�¶ I H <�pB�rpol9eEFceNQ S eNO�m�R£¡ b FPe H U m9¡;¡ b�S e © FcQceNRMR¥¡dQtp
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vxJH¡�ù�K © KV| Á1»ªu Kil>m_¡tRiR¥¡tQ h H Uab ¡ U KiL © ¡ b ¡ . H S FPRMI H U H ½ , À¤| UcS H R¥¡}l>e b ¡dR¬eGg�FcJH¡ Áº»Eu g H ©
Kil>m9¡dRiR£¡dQtµ H ©�b}h H U H R U e S e ©�U FcQcO S Fb¡ b O U K © LAFPJH¡ »�Á ~¿l H © O)g H S FcO�QcK © LAl�¡tFcJ�e b p�vxJH¡\ù�K © KV|
Áº»EuÇUcS QceNRMR¾kNeERiO�F¢¡ U ¡ S FPKMe ©Ëh H U g H ¶ QcK S H F¢¡ b O U K © L¼R£¡ . H ©2U JE¡;¡tFcK © LÆeEg\½ , è¤|;K © p¼FPJ�K S q © ¡ UcU p
vxJ�K U m�Qce©k´K b ¡ b ¡ © eNO�LNJ U FcQ¢¡ © LEFPJ U K ©�S ¡ S ¡ © FcQcKVgyO�L H REg H ©�U O U ¡ b K © F;I´m�K S H RØ¨¤©{~�� H m�m�RiK S H FcKie ©
m�Q�e b O S ¡�Q§¡dR H FPKVkg¡dRVIÆRie h m�Q§¡ U�U O�Q§¡ U W%R£¡ U�U FPJ H © ÀÉK © pfeEg�²~³µ´�`�pw� © H b�b KVFPKie © µºFcJH¡É½ , è¤|;K © p
FPJ�K S q © ¡ U�U H RiRMe h ¡ b FPJH¡¾O U ¡xeGg H U K © LNR¥¡ S e © FcK © O�eNO U�U JH¡ ¡tF#K © gyeNQ�l9K © L�FcJH¡¬RMeNL H Q�KMFPJ�l9K S�U m�KMQ H R
U J H m_¡ b kNeNRMO�Fb¡ b OE¡¬FPe·KMF U nF¡ . K ¶ KiRMKMF;IEp'¨�e h ¡tk¦¡dQ'FPJH¡¾gyQce © F H ©�b�¶ H S q�m�R H Fb¡ U eEgÃFPJH¡¬g H ©�UcS Q�eNRiR
U ¡ S FcKie ©Th ¡dQ¢¡·g H ¶ QcK S H Fb¡ b O U K © L�R¥¡ . H ©�U JH¡;¡FPK © LaeEg�¶³ K © p{FPJ�K S q © ¡ U�U Fce�m�Qce©k´K b ¡ U FPQ¢¡ © LEFcJfFce
FPJE¡ h J�eNR¥¡¦g H ©�S H U K © L�¡ ©�S RMe U O�Q¢¡Eµ h J�K S J�J�eNO U ¡ bÉ¶ eEFcJfFcJH¡·g H © Kil>m_¡tRiR¥¡tQ H ©�b g H © l>eEFceNQdp

vxJH¡�g H © eNO�FcR¥¡tF b O S FPK © LåW U FPQ H KiLNJ_F S KMQ S O�R H Qjm�KMm_¡u` h H U l H b ¡>eEg S R¥¡ H Q�ÿ#R¥¡ . KiLNR H U l H |
Fb¡tQcK H RZµ�eEg���p9�TK © pAK"p b p H ©�b J H b H FPeGF H R1R¥¡ © LEFPJÆeEg²ÚN¯}K ©�S JH¡ U p�vxJH¡�g H ©ÆUcS QceNRMR'¡ . KVFjJ H b H
Q¢¡ S F H © LNO�R H Q S Qce UcU | U ¡ S FPKMe ©}h J�KMR¥¡wFPJH¡�g H © ¡ . KVF¬m�KMm_¡ b O S F h H U¬S KMQ S O�R H Q·B´FcJH¡dQ§¡tgyeNQ§¡ H FcQ H ©�U KV|
FPKMe © m�K£¡ S ¡ h H U K ©�U F H RiR¥¡ b�¶ ¡tF h ¡;¡ © FPJE¡¦F h e U ¡ S FPKMe ©�U p(vxJE¡jFcQ H ©�U KMFcKie ©�b O S F h H U l H b ¡¦eNO)F
eEgºFPJ�K © H RiO�l>K © O�l U JE¡;¡tF H ©�bTh H U�¶ O�KiRVF U KMl9KMR H Q'FPeaFPJE¡ Áº»Eu FcQ H ©�U KMFcKie ©Tb O S Fup

vxJH¡¦noe hXS e ©�b KMFcKie © ¡tQ h H U l H b ¡reEO�FxeEg U e b H U FPQ H hwU FcJ H F h ¡tQ¢¡jÀ�K © p�Rie © L H ©�b J H b H
K ©�U K b ¡ b K H l�¡tF¢¡dQ�eGg¨À , è·K © p1vxJH¡ U FPQ H h R¥¡ © LEFcJ H ©�b�h K b FcJ h ¡dQ§¡ S J�e U ¡ © K ©�U O S J H h H I�FPJ H F
FPJE¡ Ö O�R¥¡tQ © O�l ¶ ¡dQ�Wynoe h Q¢¡ U K U F H ©�S ¡ S eª¡Ð S K¥¡ © F�` H ©�b Ò�¡I © eNR b�U-© O�l ¶ ¡dQ H Q¢¡Al H F S JH¡ b Fce
FPJE¡jn�e háU FcQ H KMLNJ_Fb¡ © ¡dQwK © FPJE¡ Áº»Eu g H © H Fwl H . n�e h p

» Kil>KiR H Q¦FPe�FPJH¡ Á1»ªu g H © F¢¡ U Fsg H S KMRiKVF;INµ8FPJH¡fù�K © K�| Áº»Eu g H © Fb¡ U Fsg H S KMRiKMF;IEµ H UAU J�e h)© K ©
�{KMLa[)p9�}µ h H Uwb ¡ U KiL © ¡ b K © H StS eNQ b H ©�S ¡ h KMFcJ}FPJH¡·~¦ù@�²~ëQ¢¡ S eNl>l�¡ ©�b ¡ bÉ» v�<ëg H © Fb¡ U FPK © L
m�Q�e S ¡ b O�Q§¡aW U ¡;¡¦~=m�m9¡ ©�b K . <XgyeNQ b ¡F H KMR U e © FcJH¡ » v�<ág H S KiRMKMF;I�`p u eEFcJ�FPJH¡=l�¡FPJ�e b eEg¨g H ©
U I U Fb¡dlíQ¢¡ U K U F H ©�S ¡ H ©�b noe hXS e ©�b KMFcKie © K © L h ¡tQ¢¡ U KMl9KMR H Q#FceAFPJH¡ Áº»Eu g H © Fb¡ U Fxg H S KiRiKVF;I³ú1FPJE¡
U I U Fb¡dl�Q¢¡ U K U F H ©�S ¡ h H U Lg¡ © ¡dQ H Fb¡ b2¶ I×O U K © L@LNQ�K b�U\h KMFcJ×k H QcK H ¶ R¥¡>m³eNQce U KMF;IÙW%eEm_¡ © H Q¢¡ H `µ
H ©�b noe h¹S e ©�b KMFcKie © K © L h H U m�Q�e©k)K b ¡ bÉ¶ I S KiQ S O�R H Q U FPQ H hwU H ©�b�U Fb¡ ¡dR UcS Q¢¡;¡ © m�R H S ¡ b K ©�U K b ¡
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�{KiLNO�Q¢¡\[)p9��ú#vxJH¡sù�K © KV| Á1»ªu g H © F¢¡ U F�g H S KiRMKMF;I
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H Rie © L U FPQ H KiLNJ_F S KiQ S O�R H QXÿ#R¥¡ . KMLNR H U²b O S F b e h)©�U FPQ§¡ H l±eEgºFPJE¡jg H © KMl9m9¡dRMR¥¡dQtp
vxJH¡jù�K © KV| Áº»Eu g H © Kil>m9¡dRiR£¡dQ h H U eNm_¡tQ H F¢¡ b}¶ I H ¶e J¨p®mªp�<�pC�rp U F H ©�b H Q b ¨�©1~��Ùl>eEFPeNQ

h J�K S J}Q H © gyQceNl H k H QcK H ¶ R£¡�<j�¸m�e h ¡dQ U O�m�m�RVI�WykEeNRMF H Lg¡ U eNO�Q S ¡u`p#vxJH¡�kNeNRVF H Lg¡ U eEO�Q S ¡ h H U
S H m H ¶ R£¡}eEg U O�m�m�RMI´K © LÅO�måFceÆÀN] © H F>¯E] H l>m U pÅvxJH¡Tm³e h ¡dQ U O�m�m�RVI H R U e¼J H b H b KMLNKMF H R
kNeERMF H Lg¡ H ©�b H l>mÉl�¡tF¢¡dQdpwvxJ�O U µ ¶ eGFPJ�FcJH¡skEeNRMF H Lg¡ U O�m�m�RiK£¡ b Fce�FPJE¡sg H © H ©�b FcJH¡ S O�QcQ§¡ © F
b Q H h)©f¶ I�FcJH¡rg H © WyKZpÛ¡EpVµ)FcJH¡¦m³e h ¡dQ U O�m�m�RMK¥¡ b FPeAFcJH¡¦g H © l>eEFPeEQ�` H F²k H QcKMeNO U g H © eNm9¡dQ H FPK © L
m³eNK © F U\S eEO�R b/¶ ¡ b ¡tF¢¡dQcl>K © ¡ b p�� H © Q�eEF H FcKie © Q H Fb¡ h H U l9e © KMFPeEQ¢¡ bÅ¶ I H © H StS ¡dRMeNQceEl�¡Fb¡dQ
h J�K S J h H U H FcF H S JH¡ b FPe�FcJH¡·g H © l9eEFceNQxJ�eNO U K © L�p

vxJH¡�ù�K © KV| Á1»ªu/h H U#U O ¶ � ¡ S F¢¡ b FPerk H Q�KieNO U{U I U F¢¡dl Q§¡ U K U F H ©�S ¡ U W ¶ H S qAm�Q§¡ UcU O�Q¢¡ U ` ¶ I�O U ¡
eEg(noe h Q¢¡ U K U F H ©�S ¡>LNQcK b�U eEg b KMD_¡dQ§¡ © F\m�eNQ�e U KVF;INµ8K © FcJH¡9K b ¡ © FcK S H R�l H ©µ© ¡dQ H U KVF h H Ujb e © ¡
K © FPJH¡ S H U ¡TeEgwFcJH¡ Áº»Eu g H © F¢¡ U F U p=g=eEF¢¡Eµ#J�e h ¡tkg¡tQdµ(FPJ H FAFPJH¡ Ö O�R£¡dQ © O�l ¶ ¡tQ ¶ H U ¡ b e ©
FPJE¡AQ¢¡ U K U F H ©�S ¡�LEQcK b J�eNR£¡ b K H l�¡tF¢¡dQ h H UB© eEFrl H F S JH¡ bÉ¶ ¡F h ¡ ¡ © FPJE¡sF h e}g H S KMRiKMFcK¥¡ U p²vxJ�O U µ
FPJ�K U²b KMD_¡dQ¢¡ ©�S ¡·K © Q§¡ U K U F H ©�S ¡·LEQcK b�U²S eEO�R b R£¡ H b FPe U RMKiLNJ_F b KMD_¡dQ§¡ ©�S ¡ U K © FPJH¡ Y[Z9^l`¢^ © O�l ¶ ¡tQ
l H F S J�K © L ¶ ¡F h ¡ ¡ © FPJE¡=F h e�l9e b ¡tR�g H S KMRiKMFcK¥¡ U µ H ©�b JH¡ ©�S ¡rQ§¡ U O�RMF²K ©>U eNl�¡ b K UcU Kil>KiR H QcKVFPK¥¡ U K ©
g H © m9¡dQ�gyeEQcl H ©�S ¡·l H F S J�K © L ¶ ¡tF h ¡;¡ © FPJH¡ Áº»Eu g H © H ©�b FPJE¡Aù�K © K�| Áº»Eu g H © p
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vxJH¡�noe h FPJ�Q�eNO�LNJ H F;I´m�K S H R S ¡ © FPQ�KMgyO�L H RÃg H © K U J�KMLNJ�RVI S eEl9m�R£¡ . B´K © m H Q�FcK S O�R H QtµNFPJH¡wnoe h K U
J�KMLNJ�RMIfFcO�Q ¶ O�R¥¡ © Fdµ © e © |�O © KVgyeNQcl�W U�h KiQ�RiK © L�` H ©�b J H U H Q§¡ H U eGg#noe h,U ¡dm H Q H FPKMe © H ©�b Q§¡ S KiQ�|
S O�R H FcKie © W�:·K ©�b ¡F H R"p¤q�À?� s H ©�b <�¡ © Lg¡tQ H ©�b ù St¶ QcK b ¡�q÷½�Ú s `p#~ U H S e ©�U ¡dÑ�OH¡ ©�S ¡Gµ_¡kg¡ © FPJE¡
l>e U F U eEm�J�K U FPK S H F¢¡ b H © H RVI´FcK S H R²Fb¡ S J © KMÑ´OE¡ U Q§¡dÑ�O�KMQ¢¡TFPJH¡�O U ¡�eEg�¡dl>m�KiQ�K S H RiRVI b ¡tFb¡tQcl>K © ¡ b
g H S FPeNQ U p�~ ©�b H RVFPJ�eNO�LNJ S eNl9m�O�F H FcKie © H R�Fb¡ S J © KMÑ´OE¡ U J H kg¡ H b k H ©�S ¡ b Fce H J�KiLNJ b ¡dLEQ¢¡;¡Gµ�FPJE¡
¡ . m9¡dQ�Kil�¡ © F H R1k H RiK b H FPKMe © eEg²�¬��< S e b ¡ U gyeEQrg H © m_¡tQ�gyeNQ�l H ©�S ¡�m�Q¢¡ b K S FcKie © K U ¡ U�U ¡ © FcK H R#K ©
eNQ b ¡dQ\FPe@J H k¦¡ H © I¯¡ . m_¡ S F H FPKie © FPJ H FAFPJE¡tI/l9KMLNJ_FAQ§¡ U ¡tl ¶ R£¡�Q¢¡ H RiKVF;INp±� © H b�b KMFPKMe © µ{�¬��<
S e b ¡ U H Q¢¡9RiKMl9KVFb¡ bÆ¶ I/K © H b ¡dÑ�O H F¢¡9FPO�Q ¶ O�R£¡ ©�S ¡}l>e b ¡tR U H ©�b FcJH¡ S eNl>m�R¥¡ . KVFPK£¡ U eEg¬FPJE¡}QceG|
F H FPK © L�g H ©@U I U Fb¡tløLg¡deEl�¡FPQ�IEp·~rR U e�µ H F·m�Q§¡ U ¡ © F·FPJH¡ U F H F¢¡�eEg#gyO ©�b H l�¡ © F H Rºnoe h FcJH¡deNQ�K¥¡ U
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gyeNQ¬m�Q H S FPK S H R¨noe hwU ¡ ©�S eNO © F¢¡dQ¢¡ b K © K ©�b O U FPQ�K H R U ¡FcFPK © L U K U g H Q²gyQ�eNl S eNl9m�R¥¡tF¢¡Ep'�oeNQj¡ . H la|
m�R£¡Eµ�FcJH¡dQ§¡ H Q¢¡ U FPKiRMR © e H StS ¡tm�F H ¶ R¥¡¦FPJE¡deNQ�K¥¡ U gyeEQ²FPJH¡·k´K U�S eNO U FPJ�Q§¡;¡| b Kil�¡ ©�U Kie © H R U ¡dm H Q H F¢¡ b
noe hwU FcJ H F H Q§¡ U F H ©�b H Q b K © FPO�Q ¶ eNl H S J�K © ¡tQ�IEp¦vxJH¡dQ§¡tgyeNQ§¡5¡ . m9¡dQ�Kil�¡ © F H RºFb¡ U FPK © L}K U ¡ U�U ¡ © |
FPK H RÃK © eEQ b ¡tQ¾FPeAO ©�b ¡tQ U F H ©�b FPJE¡¦m_¡tQ�gyeNQ�l H ©�S ¡=eEg ¶ eEFPJ�FcJH¡¦e©kg¡tQ H RMR�FcO�Q ¶ eNl H S J�K © ¡ H ©�b KMF U
K ©�b KMk´K b O H R S eNl>m�e © ¡ © F U p

vxJH¡@g H © R H hwU W ¶ eGFPJäLg¡ © ¡dQ H RiKH�;¡ b H ©�bÕS R H UcU K S H RÊ` S H © JH¡tRimªµ ¶ O�FTFcJH¡tI S H ©ä¶ ¡¼O U ¡ b
FPe/m�Q¢¡ b K S F}m9¡dQ�gyeNQcl H ©�S ¡ ÖÆ¬Fó ù�®'ÓF³�¬�°¦²�ó¥³¢°Æá�²�ÖÆ¬«³:ä °¦¬ ÓE°Æá¸°¦ó µb³¢°Bâ¦ù Ô ³�³�¬8²´³�á�²L³¢â pX�oeNQ H
S eEl9m�R£¡tF¢¡dRMI © ¡ h g H ©¼b ¡ U KiL © eGg H m H Q�FPK S O�R H Q U K��;¡Gµ b KMl�¡ ©�U KMe © H R H © H RMI U K U H RMRie hwU FcJH¡ © e © |
b KMl�¡ ©�U KMe © H R�g H © m_¡tQ�gyeNQ�l H ©�S ¡ S J H Q H S Fb¡tQcK U FPK S gyeNQ'g H ©�U eEg H RMR U K�� ¡ U FPe ¶ ¡ b ¡Fb¡tQcl>K © ¡ b e ©�S ¡
KMF�J H UT¶ ¡;¡ ©Xb ¡tFb¡tQcl>K © ¡ b gyeNQ}e © ¡EpûvxJ�K U g H © m9¡dQ�gyeNQcl H ©�S ¡@K © gyeNQcl H FPKMe © H RiRMe hwU m�QceEm_¡tQ
g H ©åU ¡tR¥¡ S FPKMe © FPe ¶ ¡Tl H b ¡�gyeNQ H LNKVkg¡ © g H © H m�m�RiK S H FcKie © K © H U m9¡ S KMÓ S ¡ © k´KMQce © l�¡ © Fdpk� ©
H b�b KMFPKMe © µ_KVF H R U e U ¡dQ�k¦¡ U FcesQ§¡dR H Fb¡xFPJE¡�gyO ©�b H l�¡ © F H R H ¡tQce b I © H l>K S noe h m H Q H l�¡tF¢¡dQ U FcesFPJE¡
g H © L¦¡deNl�¡tFcQ�I H ©�b ¡ . K U FcK © L ¶ eNO ©�b H Q�I S e ©�b KVFPKie ©�U µ U e�FcJ H F¦KMl9m�Qce©kg¡tl�¡ © F U¦S H ©¼¶ ¡sl H b ¡
K ©f¶ eEFPJTFcJH¡ H ¡dQ�e b I © H l9K S m_¡tQ�gyeNQ�l H ©�S ¡ H ©�b H S eNO U FPK S m9¡dQ�gyeNQcl H ©�S ¡ U eEgºFPJH¡·g H © p

vxJ�Q¢¡ ¡ b KMD_¡dQ¢¡ © F�F;I´m9¡ U eEgºFb¡ U F Uwh ¡tQ¢¡ S e ©�b O S F¢¡ b e © FPJH¡ Áº»Eu g H © ú

V �{KMQ U FuµxFb¡ U F U}h ¡dQ§¡ S e ©�b O S F¢¡ b FPe2l�¡ H U O�Q¢¡�g H © m_¡tQ�gyeNQ�l H ©�S ¡ S J H Q H S Fb¡tQcK U FPK SdU B·K"p ¡GpMµ
l�¡ H U O�Q¢¡tl�¡ © F¾eGg¨FPJE¡�e©k¦¡dQ H RiR U F H FPK S H ©�b FPeEF H Rom�Q¢¡ UcU O�Q¢¡ b KMD_¡dQ§¡ ©�S ¡ U¾¶ ¡F h ¡ ¡ © FcJH¡xg H ©
eNO)FPR¥¡F H ©�b K © R£¡tFuµ H ©�b FcJH¡AkEeNRiO�l�¡sn�e h Q H Fb¡sgyeEQ=k H QcKMeNO U n�e h Q§¡ U K U F H ©�S ¡ U W U I U Fb¡tl
Q§¡ U K U F H ©�S ¡u` H F H Ó . ¡ b g H ©äU m9¡;¡ b pÇvxJH¡ U I U Fb¡dl Q§¡ U K U F H ©�S ¡ h H U l>e b KVÓF¡ b O U K © L
k H Q�KieNO U noe h Q¢¡ U K U F H ©�S ¡}LEQcK b�U eEg¬q © e h)© m³eNQ�e U KVF;INp�~ SdS eNQ b K © L�FPe�FcJH¡}Lg¡ © ¡dQ H RiKH�;¡ b
g H ©/UcS H RiK © L�R H hwU WZÔj� »�Á `�µªFPJH¡>g H © F¢¡ U FcK © L�m_¡tQ�gyeNQ�l�¡ b H F S e ©�U F H © F�g H ©×U m_¡ ¡ b gyeEQ
H LNKMk¦¡ © g H © Kil>m�RiK£¡ U FcJ H FrÒ�¡I © eNR b�UB© O�l ¶ ¡dQ U Kil>KiR H QcKVF;I�K U l H K © F H K © ¡ b FcJ�QceEO�LNJ�eNO)F
FcJH¡\g H ©�S J H Q H S Fb¡dQ�K U FPK SjS O�Q�k¦¡Epx�oeNQ¤¡tk¦¡dQ�I�g H © F¢¡ U F=m³eNK © F H F H LEKMkg¡ © n�e h Q¢¡ U K U F H ©�S ¡
U ¡tFcFcK © L�µ�FPJH¡·g H ©fU m_¡ ¡ b�h H U l H K © F H K © ¡ b H F��_À�½\Ò�ÿ¾ùÅµ h J�K S J S eNQ�Q¢¡ U m³e ©�b�U FPe>ÀNè_Ú)�
Ò�ÿ(ù e © FcJH¡jm�QceEFceEF;I´m_¡Gp
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V » ¡ S e ©�b µ U m9¡ S KVÓ S g H © F¢¡ U F�QcKiL S eNl>m�e © ¡ © F U�h ¡dQ§¡xFb¡ U Fb¡ b O U K © L¦k H QcKieEO U m�Q§¡ UcU O�Q¢¡wl�¡ H |
U O�QcK © LrK ©�U FcQcO�l�¡ © F U p#�oQceNl¿FcJH¡ U ¡¬m�Q§¡ UcU O�Q¢¡xl�¡ H U O�Q§¡dl�¡ © F U KVF h H U m³e U�U K ¶ R¥¡'FPe¦e ¶ F H K ©
FcJH¡(n�e h ÓH¡dR b m H Q H l�¡tFb¡tQ U Q¢¡tR¥¡tk H © FºgyeNQzFPJH¡ H U�U ¡ U�U l�¡ © F#eEg b KMD_¡dQ§¡ © F1g H © m9¡dQ�gyeNQcl H ©�S ¡
l�¡ H U O�QcK © LfFb¡ S J © KiÑ�OH¡ U p�� © m H Q�FcK S O�R H Qtµºn�e h ÓH¡dR b×U F H FPK S m�Q§¡ UcU O�Q¢¡ H ©�b FceEF H R'm�Q§¡ U |
U O�Q¢¡=l�¡ H U O�Q§¡dl�¡ © F U(h ¡tQ¢¡¦l H b ¡wK ©�S RMe U ¡�m�Q�e . KMl9KVF;I�FPe\FPJH¡wg H © K © R¥¡F(eNQcKVÓ S ¡ H ©�b g H ©
U�S QceERiRo¡ . KMF�O U K © L b KMD_¡dQ§¡ © F�F;I´m_¡ U eEgwm�Q¢¡ UcU O�Q¢¡fl�¡ H U O�QcK © L¼K ©�U FPQ�O�l�¡ © F U pÆvxJ�K UAh H U
b e © ¡\Fce U J�e h FPJH¡\RiKMl9KVF H FcKie ©�U eEg b KiQ§¡ S F�l�¡ H U O�Q¢¡tl�¡ © FreEg1noe h ÓF¡dR b m H Q H l�¡tF¢¡dQ U K ©
FcJH¡ © ¡ H Q#ÓF¡tR b O U K © L S e © k¦¡ © FPKMe © H RÃK ©�U FPQ�O�l�¡ © F H FcKie © µ H ©�b FPe � O U FcKMgÊI�l>eNQ§¡ H b k H ©�S ¡ b
l�¡ H U O�QcK © L@Fb¡ S J © KMÑ´OE¡ U gyeNQAFcJH¡ H SdS O�Q H F¢¡ H ©�båb KMQ¢¡ S F(¡tk H RMO H FcKie © n�e h ÓF¡dR b H F�FPJE¡
g H © K © R¥¡tF H ©�b eNO�FPR£¡tFsWa¡Ep�L�pMµ Á <w~ H ©�b J�eEF�| h KiQ¢¡¦F¢¡ S J © KiÑ�OH¡ U `p¾vxJH¡ U ¡Al�¡ H U O�Q¢¡tl�¡ © F U
H R U e¸¡ © H ¶ R£¡ b H l>eNQ¢¡ b KiQ§¡ S F H UcU ¡ U�U l�¡ © F>eEgwg H © m_¡tQ�gyeNQ�l H ©�S ¡�gyeEO ©�b ¡ b e © gyO ©�b H |
l�¡ © F H R{noO�K bÅb I © H l9K S FPJH¡teNQ�IEpa~ b�b KVFPKMe © H RºFb¡ U F Ujh ¡tQ¢¡ S e ©�b O S F¢¡ b O U K © LTFPO�gÊF·noe h
k´K U O H RMK�� H FPKie © Fb¡ S J © KiÑ�OH¡ U Fce>k¦¡dQcKVgÊI S ¡tQ�F H K © FPQ§¡ ©�b�U gyeNO ©�b K ©�U eNl�¡\eGg1FcJH¡\n�e h ÓF¡dR b
l�¡ H U O�Q¢¡tl�¡ © F=Q§¡ U O�RMF U p

V vxJ�KMQ b µ b ¡tF H KiR¥¡ b n�e h ÓF¡dR b�U FPO b K£¡ Uwh ¡tQ¢¡ S e ©�b O S F¢¡ b H FwFcJH¡ Áº»Eu g H © K © R£¡tF H ©�b ¡ . KVF
RMe S H FPKMe ©�U p¾vxJH¡sn�e h¹S J H Q H S Fb¡tQcK U FPK SdU=h ¡dQ§¡ U FPO b K£¡ b H F�FcJH¡AK © R¥¡F H ©�b eEO�FPR£¡tF�Q¢¡tLNKie ©�U
O U K © L H U K © LNR£¡ U ¡ ©�U eNQ'J�eEF�| h KiQ§¡¬m�Qce ¶ ¡Gp�vxJH¡xJ�eEF�| h KMQ¢¡²F¢¡ S J © KMÑ�OH¡ h H U O U ¡ b FPe·e ¶ F H K ©
FcJH¡Él�¡ H © kg¡tRie S KVF;I H ©�b FcJH¡�k H Q�K H ©�S ¡�K © FcJH¡ U FPQ§¡ H l h K U ¡�noe h�b KiQ§¡ S FPKie © pçvxJH¡ U ¡
Q§¡ U O�RMF U H Q§¡·m�Q¢¡ U ¡ © F¢¡ b K ©fS J H m�F¢¡dQrÚ)p

��rWx ý »�7 � ·6½ s ¿ 7@? � · ¼�{¼7 ¿�¼ 2 ·6½

©���J���� ½tKF¾ ��� �¤£�.$^'%/1d��0¿£�.$!L8�812ÀF#�.$^
vxJH¡ Áº»Eu g H © m9¡dQ�gyeEQcl H ©�S ¡sWym�Q¢¡ UcU O�Q¢¡ , noe hÕS J H Q H S Fb¡tQcK U FPK S ` h H U¾b ¡tFb¡tQcl>K © ¡ b H StS eNQ b K © LjFce
FPJE¡ » v�<�g H © F¢¡ U FPK © LÉl�¡tFPJ�e b W H U\b ¡ UcS Q�K ¶ ¡ b K © ~rm�m9¡ ©�b K . <j`p + KMFPJÆFPJE¡�¡ .�S ¡dm�FcKie © eEg
FPJE¡ U F H FcK S m�Q§¡ UcU O�Q¢¡=l�¡ H U O�Q¢¡dl�¡ © F U µ�FPJH¡ Áº»Eu g H © F¢¡ U FcK © L\m�Q�e S ¡ b O�Q§¡�gyeERiRie h ¡ b FPJE¡=~¦ù@�²~
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» F H ©�b H Q b g H © Fb¡ U F S e b ¡ U p#vxJ�K U ¡ .�S ¡dm�FcKie ©ah H U¾¶ ¡ S H O U ¡wFcJH¡xg H © ¡ . KMF U F H FcK S m�Q§¡ U�U O�Q§¡=l�¡ H |
U O�Q¢¡dl�¡ © F U¦h ¡tQ¢¡�m9¡dQ�gyeEQcl�¡ b H F=FPJH¡5¡ . KMF·eEg#FcJH¡Ag H ©¼U�S Q�eNRiR b O S F ¶ I�l�¡ H U O�QcK © L�FPJE¡ U F H FPK S
m�Q§¡ UcU O�Q¢¡>O U K © L}FcJH¡ H k¦¡dQ H Lg¡�eEg(gyeNO�Q¦m�K¥¡D�teNl�¡tFPQ�K SAh H RMR{m�Q§¡ UcU O�Q¢¡aF H m U Rie S H F¢¡ b¼S KiQ S O�laga¡dQ�|
¡ © FcK H RMRMI H QceNO ©�b FPJE¡�g H ©ØUcS QceNRMRX¡ . KMF b O S F H F�½NpB[ W =��dÁ b e h)©�U FPQ¢¡ H l eEgrFcJH¡�g H ©ØS O�F�|�eED{µ
K ©�U Fb¡ H b eEg#FcJH¡A~¦ù@�²~ » F H ©�b H Q b Q§¡ S eEl9l�¡ ©�b ¡ b l�¡tFcJ�e b eEg#l�¡ H U O�QcK © L9g H ©ÉU F H FPK S�, FPeGF H R
m�Q§¡ UcU O�Q¢¡¦gyeEQ(FcJH¡ » v�< H m�m�Qce H S Jªp#vxJ�K U H m�m�Qce H S J�gyeNRiRMe h ¡ b K U(¶ ¡dRiK£¡tk¦¡ b}U O�m_¡tQcKMeNQ U K ©�S ¡rFPJE¡
h H RiR�l�¡ H U O�Q§¡dl�¡ © F U H Q¢¡·R¥¡ UcUxU ¡ ©�U KMFPKVkg¡¦Fce�noe h k¦¡dRie S KVF;I9n�O S FcO H FPKMe ©�U FcJ H © l�¡ H U O�Q¢¡tl�¡ © F U
l H b ¡aK © FPJH¡>l H K ©¼U FPQ¢¡ H l W U ¡;¡aFPJH¡ b K U�S O U�U KMe © e © FPJE¡ S eNl9m H QcK U e © eEg¾FPJH¡ » v�<Èk¦¡dQ U O U
ÿ Á �Õg H © Fb¡ U F�l�¡FPJ�e b eNRMeNLEI9LNKMk¦¡ © K © ~=m�m_¡ ©�b K . �x`p

vxJH¡rg H © Fb¡ U F S e b ¡ U Q§¡ S eNl9l�¡ ©�b FPJ H F²g H © ¡ . KMF¾m�Q§¡ UcU O�Q¢¡rl�¡ H U O�Q§¡dl�¡ © F U²¶ ¡ S e ©�b O S F¢¡ b
H F1FPJH¡(g H Q�FcJH¡ U F b e h)©�U FcQ¢¡ H lÄRMe S H FPKMe © eEgoFPJH¡(g H © µ H ©�b�¶ ¡ S eEQcQ¢¡ S F¢¡ b�¶ H S q\FPe�FPJH¡²g H © eNO�FcR¥¡tF
S e ©�b KMFcKie ©�U W U ¡;¡w�{KML�p?�)pM½�`�p{vxJH¡xg H © m�Q¢¡ U�U O�Q§¡=Q�K U ¡²gyeNQclAO�R H FcKie ©�U FcJ H F#FPJE¡ S e b ¡¬O U ¡ U gyeNQ�FPJE¡
eNO�FcR¥¡F b O S F U ¡tFPO�máWy~·ù@�²~ U F H ©�b H Q b ¯)½©]¤| Ú)�°Â±~ » ¨rÒw~ ÖÄ» F H ©�b H Q b [)½t|�ÚE[N` H Q¢¡�LEKMkg¡ ©
¶ I Ö ÑÃp <j¯}W%K © ~rm�m_¡ ©�b K . <j`p���F h H U e ¶�U ¡tQ�kg¡ b gyQceNl
FPJH¡rm�Q¢¡k)KMeNO U g H © Fb¡ U F U Wyl H b ¡ h KMFcJ
H S FPO H R�¨�©1~��Õg H ©�U µ�Q¢¡ga¡dQ¬Fce�~rm�m9¡ ©�b K . �x`²O U K © L ¶ eEFcJ}FPJH¡ » v�< H ©�b ÿ Á �äg H © g H S KiRMKMFcK¥¡ U µ
FPJ H F¬FPJE¡¦g H ©}UcS QceNRMR«¡ . KVF b O S FwRie S H FcKie ©>h H U H © H SdS ¡dm�F H ¶ R£¡·m�e U KMFcKie © gyeNQ b KMQ¢¡ S F h H RiR U F H FPK S
m�Q§¡ UcU O�Q¢¡\l�¡ H U O�Q¢¡tl�¡ © F U p

vxJH¡ S eEl9m�R£¡tF¢¡¾g H ©�S J H Q H S Fb¡tQcK U FPK S¾h H U e ¶ F H K © ¡ b�¶ IAO U K © L b KMD_¡dQ§¡ © F{noe h Q¢¡ U FPQ�K S FPKie ©�U K ©
FPJE¡ b e h)©�U FcQ¢¡ H l b O S FzFce b ¡dm�K S FzFcJH¡�k H QcKMeNO UªS e ©�b KVFPKMe ©�U e © FcJH¡�g H © p8vxJH¡'~·ùÉ�²~ , ~ » ¨rÒw~ Ö
g H © Fb¡ U F U F H ©�b H Q b�U�U O�LELg¡ U F�FcJ H F�¡dKMLNJ_Fwm�eEK © F U Wym�Q¢¡ UcU O�Q¢¡ , kNeNRMO�l�¡u`we © FcJH¡·g H ©fS O�Q�kg¡sm�QceG|
k´K b ¡ H U O�Ð S K¥¡ © FPRMI×LNe´e b Q§¡dm�Q§¡ U ¡ © F H FcKie © eEgwFPJH¡TFcQcOH¡}g H ©åS J H Q H S Fb¡dQ�K U FPK S pË�oeNQAFcJH¡ Áº»Eu
g H © Fb¡ U F U µ U K .Æb KVD«¡tQ¢¡ © Fsm9¡dQ�gyeEQcl H ©�S ¡am³eNK © F Ujh ¡dQ§¡ H S J�K¥¡k H ¶ R¥¡Gp�vxJH¡ag H © Fb¡ U F S e b ¡ U H R U e
Q¢¡ S eNl>l�¡ ©�b ÿ#KMFceEF�FPO ¶ ¡ U O�Q�k¦¡tI U K ©�U K b ¡�FPJE¡*¡ . KMF b O S F b e h)©�U FcQ¢¡ H l4eEgwFPJH¡Tg H © WyK © FPJE¡
U FcQ H KMLNJ_F b O S F=g H © Fb¡ U F=m�Qce S ¡ b O�Q§¡Eµ U ¡ ¡A�{KML�p/��pV½�`¾Fce b ¡Fb¡tQcl>K © ¡·FPJE¡jkEeNRiO�l�¡FPQcK S noe h Q H Fb¡Eµ
H ©�b Fce@l�¡ H U O�Q¢¡�FcJH¡�FceEF H R H ©�b×U F H FPK S m�Q¢¡ UcU O�Q¢¡ U H F S e ©�U F H © F�g H ©ËU m9¡;¡ b pÆvxJH¡�g H © Fb¡ U F
m�Q�e S ¡ b O�Q§¡>FcJ H F\O U ¡ UAb e h)©�U FPQ§¡ H l S KiQ S O�R H Q b O S FPK © L�l�O U F\J H kg¡ H U O�Ð S K¥¡ © FAR£¡ © LEFcJØW"è�pB[
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Hot-wire Survey
location

Flow
straightener Grid resistance

Pf -wall static
pressure taps

 Test fan

Flo

w 

out

�1KiLNO�Q§¡]��pV½Nú#~·ù@�²~û� H © Fb¡ U FcK © L>l�¡FPJ�e b O U K © L�FPJH¡ » v�<¹eNO�FcR¥¡F b O S F H m�m�Qce H S J
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FPeT½u]�¡ . KMF b O S F b K H l�¡Fb¡tQ U ` ¶ ¡gyeNQ¢¡¦noe h Q H F¢¡·eNQ¬m�Q§¡ U�U O�Q§¡sK © gyeNQcl H FcKie ©>S H ©f¶ ¡·l�¡ H U O�Q¢¡ b p
vxJH¡�l H K © Q¢¡ H U e © gyeNQrFcJH¡(¡ . FcQ H Rie © L b O S F H F¦FPJH¡(¡ . KMF·eEg'g H © K U FPJ H F·FPJH¡AR¥¡ © LEFPJ¼eEg(FPJE¡
b O S F U l9e´eEFcJH¡ U eNO�FjFcJH¡�noe h FPe h H Q b�U FPJE¡>gyO�RMRMI b ¡tk¦¡dRMeNm_¡ b noe hÇS e ©�b KVFPKMe © µzl H K © RVI b OH¡
FPeÆFPJE¡ ¶ H R H ©�S K © LÆeEg=FPJH¡ U FcQ¢¡ H l h K U ¡Ém�Q§¡ UcU O�Q¢¡�LNQ H b K¥¡ © F H ©�b FPJE¡@Ò¤¡tI © eNR b�U eEQak´K UcS eEO U
U FcQ¢¡ UcU ¡ U p\� © H b�b KVFPKie © FcJH¡fnoe h±U FcQ H KMLNJ_Fb¡ © ¡dQ>m H Q�FcK H RMRMIÅQ¢¡tl9e©k¦¡ U n�e hâU�h KiQ�RZµ(R¥¡ H b K © LÆFce
l>eNQ¢¡·O © KMgyeNQ�lÈnoe h¿S e ©�b KVFPKMe ©�U H FxFcJH¡ b e h)©�U FcQ¢¡ H l±l�¡ H U O�Q§¡dl�¡ © F U F H FPKMe ©�U p

©���J���J Ã 1d�81¡&)½tKF¾ ��� �"£�.$^>%71���0
vxJH¡[¡ . m_¡tQcKMl�¡ © F H RzFb¡ U F U=S e ©�b O S F¢¡ b e © FPJE¡AR H QcLg¡ U�S H R£¡ ¶ RMe h ¡tQ=g H ©�U J�e h ¡ b¼S e ©�U K b ¡dQ H ¶ R£¡
b K UcS Q§¡dm H ©�S K£¡ U K © g H © m_¡tQ�gyeNQ�l H ©�S ¡ h JH¡ ©çS eNl>m H Q§¡ b2h KMFcJ¸FcJH¡*¨�©1~��ím�QceGFPeEF;I´m9¡Ep¸vxJH¡
S eEl9m H QcK U e ©åh H U�¶ H U ¡ b e © FPJH¡ © e © | b Kil�¡ ©�U Kie © H R¬g H © m9¡dQ�gyeNQcl H ©�S ¡ S J H Q H S Fb¡tQcK U FPK S µ¬FPJE¡
m�Q§¡ UcU O�Q¢¡sWyeNQ�JH¡ H b ` S eª¡Ð S K¥¡ © F#k¦¡dQ U O U FPJE¡¬kNeNRMO�l�¡¾noe hØS eª¡Ð S K¥¡ © Fup���F h H U#U O U m9¡ S F¢¡ b FPJ H F
FPJ�K U¦b K UcS Q¢¡dm H ©�S IÉK © g H © m_¡tQ�gyeNQ�l H ©�S ¡ h H U·b OH¡�Fce�FPJE¡ b KMD_¡dQ§¡ ©�S ¡ U K © g H © ¡ . KMF¦Lg¡deNl�¡tFcQ�I
¶ ¡tF h ¡;¡ © FPJH¡ Áº»Eu g H © H ©�b FPJH¡:¨�©1~��êm�Q�eEFPeGF;I)m9¡Ep+� © eNQ b ¡tQ¬FPeaFb¡ U FwFPJ�K U J�I´m³eEFPJE¡ U K U µoFPJE¡
© ¡ H Q�¡ . H S F�½ , À U�S H R£¡Al>e b ¡tR8eEg�FPJE¡ Áº»Eu g H © Fb¡ U F·Q�KiL h H Urb ¡ U KiL © ¡ b H ©�b g H ¶ QcK S H F¢¡ b W U ¡ ¡
» ¡ S FPKMe © [)p|��`p@Ò�¡ S H RMR(FcJ H FAFcJH¡ Áº»Eu,h H U�© eEFTW H ©�bËh H U�© eEF�K © F¢¡ ©�b ¡ b FPe ¶ ¡©` H © ¡ . H S F
l>e b ¡tRªeEgºFPJH¡jm�Q�eEFPeGF;I)m9¡·g H © W U ¡;¡ » ¡ S FPKie © [)p®À_`�p

~ U}© eEF¢¡ b K ©Ë» ¡ S FcKie © ��pB¯)pM½Eµ8FcJH¡ U H l�¡ag H © J�eEO U ¡ b K © H U Kil>KiR H Q¦l H ©µ© ¡tQ\K ©/b KMD_¡dQ¢¡ © F
Fb¡ U F(QcKML U�U J�eNO�R b LNKMk¦¡ U Kil>KiR H QºQ¢¡ U O�RMF U µ H ©�b H © I b KMD_¡dQ§¡ ©�S ¡ U K © FcJH¡xl�¡ H U O�Q¢¡dl�¡ © F(eEgÃFPJE¡¬g H ©
m9¡dQ�gyeEQcl H ©�S ¡ S J H Q H S Fb¡tQcK U FPK S¦S O�Q�kg¡ H Q§¡¦l H K © RVI b OH¡¦Fce�l�¡ H U O�Q§¡dl�¡ © F¤¡dQ�QceNQ·W%K ©�S RiO b K © LsK © |
U FcQcO�l�¡ © F H FPKMe © K © H SdS O�Q H S K¥¡ U `(eEQ¬Kil>m�QceEm_¡tQ¾l�¡ H U O�QcK © LsF¢¡ S J © KiÑ�OH¡Ep(vºe�JH¡dRMmTK © K b ¡ © FcKMgÊI´K © L
FPJE¡ U ¡X¡tQcQ�eNQ U µNFPJH¡xm9¡dQ�gyeNQcl H ©�S ¡²eEgÃFPJE¡�ù�K © K�| Áº»Eu Fb¡ U F#g H S KMRiKVF;I h H U l�¡ H U O�Q§¡ b�¶ I�O U K © L¦F h e
b KVD«¡tQ¢¡ © Fxl�¡ H U O�Q§¡dl�¡ © F¬Fb¡ S J © KMÑ´OE¡ U p ÿr© ¡¦eEg8FcJH¡rg H © m9¡dQ�gyeNQcl H ©�S ¡rl�¡ H U O�QcK © LAFb¡ S J © KMÑ´OE¡ U
WyFcJH¡\~·ù@�²~ÄQ¢¡ S eNl>l�¡ ©�b ¡ bÉ» v�< H m�m�Qce H S JÃ` h H U K b ¡ © FPK S H RªFce>FcJH¡se © ¡sO U ¡ b K © FPJH¡ Áº»Eu
g H © F¢¡ U F&¡ . m9¡dQcKMl�¡ © F U µ h J�KiR£¡¾FPJE¡¬eEFPJE¡dQ h H U H l9eNQ§¡ H StS O�Q H Fb¡¾Fb¡ S J © KiÑ�OH¡j¡ U m9¡ S K H RMRMIjgyeNQ8FPJ�K U
m H Q�FPK S O�R H Q H m�m�RiK S H FcKie © WÊFPJH¡ » v�< H m�m�Qce H S J S eNl ¶ K © ¡ b}h KVFPJTFPJH¡·~=KiQ�noe h l H S J�K © ¡©`�p#vxJH¡
¡ . m9¡dQ�Kil�¡ © F H R�Q¢¡ U O�RVF U gyeNQ(FPJH¡·ù�K © K�| Áº»Eu gyQceNl ¶ eGFPJ�g H © F¢¡ U Fxl�¡FPJ�e b�U²h ¡dQ§¡ S eNl>m H Q§¡ b Fce

½N½©À



¡ H S J}eEFPJE¡dQ H ©�b FcesFcJH¡ Áº»Eu g H © m9¡dQ�gyeNQcl H ©�S ¡xFPesk¦¡dQ�KMgÊI S eEl9m�RMK H ©�S ¡ h KMFcJ>FcJH¡rLg¡ © ¡dQ H RiKH�;¡ b
U KMl9KMR H Q�KMF;I¼R H hwU H ©�b Fce b ¡dl>e ©�U FPQ H Fb¡�FcJH¡TKil>m�eEQ�F H ©�S ¡9eEgwl H K © F H K © K © L U FPQcK S F�L¦¡deNl�¡tFcQcK S
U KMl9KMR H Q�KMF;I}W%K ©�S RMO b K © L ¶ eNO ©�b H Q�I S e ©�b KVFPKie ©�U ` h JH¡ ©TS eNl>m H Q�K © Ljl>e b ¡tR H ©�b m�QceEFceEF;I´m_¡�g H ©
m9¡dQ�gyeEQcl H ©�S ¡Gp

��r�� 787 ½ sEuT2#� · 7ts�»�s ¿ v>7 »�7#! Ý »�Ü ¿ ��u&»hs ¿ v>7

vxJH¡jR H QcLg¡�| UcS H R¥¡ ¶ Rie h ¡dQ¬g H S KiRMKMF;I h H U�b ¡ U KML © ¡ b Fce H SdS eNl9l>e b H Fb¡ H k H QcK£¡tF;I}eGg'¡ . m9¡dQ�Kil�¡ © |
F H R'F¢¡ S J © KiÑ�OH¡ U K ©�S RiO b K © LfR H U ¡dQh<¦eNm�m�R¥¡dQ H © ¡dl>eNl�¡tFPQ�I H ©�b m H Q�FPK S R¥¡aKil H Lg¡�k¦¡dRMe S Kil�¡tFPQ�INp
�oeNQ=FcJH¡�K © k¦¡ U FcKiL H FPKie © Q¢¡tm�eEQ�Fb¡ b JH¡dQ§¡EµªJ�e h ¡tk¦¡dQdµCÿ#KMFceEFrFcO ¶ ¡ U H ©�b J�eEF�| h KiQ¢¡ H © ¡dl>eNl�¡tFcQ�I
Fb¡ S J © KMÑ´OE¡ Ush ¡dQ§¡9O U ¡ b p + J�KMR¥¡AFcJH¡ U ¡ S H ©t© eGF H b ¡dÑ�O H Fb¡dRVIÆQ¢¡ U eNRVkg¡aQ¢¡tLNKie ©�U eGg¾noe hÇU ¡dm H |
Q H FPKie © eNQ²k¦¡dQ�I}J�KiLNJ}FcO�Q ¶ O�R¥¡ ©�S ¡·K © F¢¡ ©�U KMF;IEµ�J�eEF�| h KiQ§¡ U¬S H © ¡ H U KiRVI9K b ¡ © FcKMgÊI>FPJH¡·e©kg¡tQ H RMR�noe h
S J H Q H S F¢¡dQ�K U FcK StU µ H ©�b×S H ©×S ¡dQ�F H K © RMI ¶ ¡ H SdS O�Q H F¢¡dRMIÆO U ¡ b gyeNQ·FPJH¡ b ¡tF¢¡dQ�l9K © H FPKMe © eEg¬kEeNRiO)|
l�¡tFPQ�K S noe h Q H F¢¡ U K © FPJE¡=O�m U FPQ§¡ H l n�e h p{vxJ�K U QcKML h H U K © KMFcK H RMRMI·Fb¡ U F¢¡ b H F(FcJH¡wv1O�Q ¶ O�R£¡ ©�S ¡
Ò¤¡ U ¡ H Q S J Á H ¶ eEQ H FceNQ�IEµ¨FPJH¡ © l9e©kg¡ b Fce H © eED³| S H l>m�O U g H S KMRiKMF;IEpsvxJE¡dQ¢¡gyeNQ¢¡�F h e b KMD_¡dQ¢¡ © F
U ¡F U eEg1l�¡ H U O�Q§¡dl�¡ © F Uxh ¡dQ§¡sl H b ¡)B�JH¡ ©�S ¡jF h e9K ©�U FPQcO�l�¡ © F H FPKMe ©TU ¡F�|�O�m U H Q¢¡ b ¡ UcS QcK ¶ ¡ b p

©��¡ ���� £kL�.I£=ª�½¿KF.`%>&?#8��UW(+,	RS.�M2(�!$1�%?OeK�#�,7®�.OF^	��.$�E,j%/L�.I��� �N�'�8M2.`%
� ��["%/L�.e��� �«¥±TC1�%¦½z(F!�G%712(���^

vxJH¡·kg¡tRie S KVF;I}l�¡ H U O�Q¢¡tl�¡ © F U H FxFPJE¡¦g H © ¡ . KMF H ©�b K © R¥¡F¬Q§¡dLNKMe ©�U¬h ¡dQ¢¡ S H QcQ�K¥¡ b eNO)FwO U K © L H
U K © LNR£¡ U ¡ ©�U eNQ²v » �'J�eGF�| h KMQ¢¡�m�Qce ¶ ¡�K ©9S eNl ¶ K © H FcKie ©ah KMFcJ H < H © F¢¡ S [N[Nù U ¡dQ�K¥¡ U H © ¡tl9eNl�¡|
Fb¡tQdp¼vxJH¡TJ�eEF h KiQ§¡ U ¡ ©�U eNQ h H U�U F H ©�b H Q b [�|;l>K S Qce ©/b K H l�¡tF¢¡dQ\FPO © L U Fb¡ ©Ëh KiQ§¡Ep¼vxJH¡TJ�eGF
h KiQ§¡ h H U¬S H RiK ¶ Q H F¢¡ b>¶ I�m�R H S K © L\KMF¾K © FcJH¡¦m³eEFb¡ © FPK H R S eNQ¢¡=eEgªFcJH¡ H . K U I´l9l�¡tFcQcK S � ¡F²g H S KiRiKVF;I
eEg¾FPJH¡>v1O�Q ¶ O�R£¡ ©�S ¡}Ò¤¡ U ¡ H Q S J Á H ¶ H F » ��g�Ä H F u O�D H Rie�p>vxJH¡9J�eEF h KiQ§¡ h H U\S H RMK ¶ Q H Fb¡ b
H L H K ©�U F H m�Q§¡ UcU O�Q¢¡\FPQ H ©�Ucb O S ¡tQ=FPJ H F�l�¡ H U O�Q§¡ b FPJH¡\m�Q¢¡ UcU O�Q¢¡ b QceNm H S Qce U�U FcJH¡ � ¡F © ei�D�tR¥¡Ep
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�{KMLNO�Q§¡]��pC¯´úT¨=eEF�| h KiQ§¡ S H RiK ¶ Q H FcKie ©}S O�Q�k¦¡

vxJ�K U=h H U FcJH¡ ©@S e © kg¡tQ�Fb¡ b FPe H Q¢¡ga¡dQ¢¡ ©�S ¡skg¡dRMe S KMF;IEµ h J�K S J h H U O U ¡ b H U FPJE¡sQ§¡tga¡dQ§¡ ©�S ¡Akg¡�|
Rie S KVF;I�gyeNQ S H RiK ¶ Q H FcKie © eEgzFcJH¡¦J�eEF h KiQ¢¡ U KML © H R³eNO�Fcm�O�Fup'vxJH¡ S H RMK ¶ Q H FPKMe © Q H © Lg¡ h H U gyQ�eNlÈ¯
l ,GU FPe�¯E¯�l ,GU µ H ©�bÆU m H ©µ© ¡ b FcJH¡�LNKVkg¡ © g H © F¢¡ U F·kg¡dRMe S KMF;I�Q H © Lg¡EpsvxJH¡ S H RMK ¶ Q H FPKMe © H ©�b
FPJE¡>g H © Fb¡ U FcK © L h ¡tQ¢¡ S e ©�b O S Fb¡ b H F H Q�eNO ©�b ¯N¯?ÅÇÆ H ©�b×U F H ©�b H Q b H FPl>e U m�JE¡dQcK S m�Q¢¡ UcU O�Q¢¡
WZÚ)�N]=l>l�¨=L�`�p{vxJH¡ S H RiK ¶ Q H FPKie ©\b H F H h H U m�Qce S ¡ U�U ¡ b O U K © LrFPJH¡ b KiLEKMF H RV|;RMK © ¡ H QcKH�dK © L U�S JH¡dl�¡
b ¡kg¡dRMeNm9¡ b@¶ IÉÔã¡teNQcL¦¡[¡F H R"pnq®¯)� s pxvxJE¡ S H RiK ¶ Q H FcKie ©Tb H F H h H U=S O�Q�kg¡AÓ�F�Fb¡ bÉh KMFcJ H gyeNO�Q�FcJ
eNQ b ¡dQ¦m³eNRVI © eNl9K H R H U¦U J�e h)© K © �{KML�p���pB¯)p¦vxJE¡ U F H ©�b H Q b¼b ¡tk´K H FPKie © gyeNQ�FPJH¡�m³eNRMI © eEl9K H R
Ó�F h H U ]�p®]_¯\l ,GU ¡ S�h KVFPJ H k¦¡dQ H Lg¡�¡tQcQceEQ¾eEgz]�pB]N¯\l ,GU ¡ S p#vxJH¡ S H RMK ¶ Q H FPKMe ©ab H F H U J�e h ¡ b FPJE¡
l H . Kil�O�l�m9¡dQ S ¡ © F H Lg¡[¡tQcQ�eNQxeEg'¯E^
FPeae SdS O�Q H FxFPJH¡jRMe h ¡ U F�¡ ©�b eEg1FcJH¡·kg¡tRie S KMF;I�Q H © Lg¡Ep

< H F HrH S Ñ�O�K U KMFcKie © H ©�b�U KML © H R)m�Qce S ¡ UcU K © L h ¡dQ§¡ b e © ¡¬O U K © L·K © |;J�eNO U ¡ U eEgÊF h H Q¢¡xe © H » O ©
h eNQcq U F H FPKMe © H ©�b H © ~ , < S e © kg¡dQ�Fb¡tQdpxvxJH¡\m�e U F�|�m�Qce S ¡ UcU K © L>eEg{FcJH¡ b H F H h H U=S H QcQ�K¥¡ b eNO)F
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O U K © L S eNl>m�O�F¢¡dQ U eEgÊF h H Q¢¡aW%Ò Ö ��<w~#v�` H k H KiR H ¶ R£¡ H F¬vwÒ Á p)vxJH¡ b H F H h H U²U H l9m�R£¡ b H F¦½©]E]
¨��Gµ h J�K S J h H U l>eNQ¢¡aFPJ H © H b ¡tÑ´O H Fb¡ U K ©�S ¡ © e U m9¡ S FPQ H R H © H RMI U K U\h H Usb e © ¡@W%O U K © L�FPJ�K U
b H F H `p{vxJH¡rl H K © m H Q H l�¡tFb¡tQ U Q¢¡ S eNQ b ¡ b K © FPJE¡=g H © Fb¡ U F h ¡dQ§¡rFPJH¡=J�eEF�| h KiQ§¡�kEeNRMF H Lg¡ U KML © H R
eNO�Fcm�O�Fdµ H ©�b FPJH¡�g H ©�b QcKMk¦¡ U J H gÊF²QceEF H FPKMe © Q H Fb¡Gp#�oeNQ'FPJH¡wg H © eEm_¡tQ H FcK © L\m�eEK © F S e ©�U K b ¡tQ¢¡ b µ
FPJE¡>gyQ§¡;¡ b ¡dRiKVkg¡tQ�IØW�� ¡dQ�e ¶ H S qÆm�Q§¡ UcU O�Q¢¡u`sm³eNK © Fuµ8FPJE¡ U F H FcK S m�Q¢¡ UcU O�Q¢¡}Q�K U ¡ h H U Fce)e�Rie h Fce
¶ ¡\l�¡ H U O�Q H ¶ R¥¡ h KMFPJ U F H ©�b H Q b m�Q¢¡ UcU O�Q¢¡jFPQ H ©�Ucb O S ¡tQ U µ³JH¡ ©�S ¡Gµ�FPJH¡jO U ¡seEg8FcJH¡jm�K¥¡·�deNl�¡tFcQcK S
U ¡ ©�U eEQ U p ��F²K U KMl9m³eNQ�F H © F'FPe © eEFb¡�FPJ H F¾FPJH¡�kNeNRMO�l�¡tFPQ�K S noe h Q H F¢¡ h H U ¡ U FPKMl H Fb¡ b gyQceNlÇFPJE¡
l�¡ H © kg¡dRMe S KMF;IfJ�eGF�| h KMQ¢¡ U O�Q�kg¡I H F�g H © K © R£¡tFuµ H ©�b K U ¡ U FPKMl H Fb¡ b FPe ¶ ¡ H SdS O�Q H Fb¡sFce h KVFPJ�K ©
[N^}p
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vxJH¡@k¦¡dRie S KVF;I¸l�¡ H U O�Q§¡dl�¡ © F U H F�FPJE¡Ég H © ¡ . KVF H ©�b K © R¥¡F�Q§¡dLNKMe ©�U>h ¡tQ¢¡ S H QcQcK£¡ b eEO�FTO U |
K © L H U K © LNR¥¡ U ¡ ©�U eNQ·v » �=J�eGF�| h KMQ¢¡�m�Qce ¶ ¡�K ©ÉS eNl ¶ K © H FcKie ©�h KMFcJ H v » ��� �´~ÇÀN]N]}J�eEF�| h KiQ¢¡
H © ¡tl9eEl�¡Fb¡dQtpåvxJH¡�J�eEF�| h KiQ¢¡ U ¡ ©�U eNQ h H U>U F H ©�b H Q b [©|;l>K S Q�e ©2b K H l�¡Fb¡tQ�FPO © L U Fb¡ ©Øh KMQ¢¡Ep
vxJH¡fJ�eEF�| h KMQ¢¡ h H U9S H RiK ¶ Q H Fb¡ b O U K © LÆFcJH¡fv » �AJ�eEF�| h KiQ¢¡ S H RiK ¶ Q H FPK © L�g H S KiRiKVF;INµ h J�K S JØO)FPKV|
RiKH�;¡ U FPJE¡·m�eEF¢¡ © FPK H R S eNQ§¡·eEg H © H . K U I´l9l�¡tFcQcK S � ¡tFX¡ . KMF²n�e h p'vxJH¡·J�eEF�| h KiQ¢¡ h H UxS H RMK ¶ Q H Fb¡ b
H L H K ©�U F H m�Q§¡ UcU O�Q¢¡\FPQ H ©�Ucb O S ¡tQ=FPJ H F�l�¡ H U O�Q§¡ b FPJH¡\m�Q¢¡ UcU O�Q¢¡ b QceNm H S Qce U�U FcJH¡ � ¡F © ei�D�tR¥¡Ep
vxJ�K U{h H U FPJH¡ ©aS e © kg¡tQ�F¢¡ b FPe H Q§¡tga¡tQ¢¡ ©�S ¡¬kg¡tRie S KVF;INµ h J�K S J h H U O U ¡ b H U FPJE¡¬Q¢¡ga¡dQ¢¡ ©�S ¡¬k¦¡dRMe S |
KMF;ITgyeEQ S H RiK ¶ Q H FPKie © eEg�FPJE¡sJ�eGF h KMQ¢¡ U KiL © H RzeNO�Fcm�O�FdpxvxJH¡ S H RiK ¶ Q H FcKie © Q H © Lg¡ h H U gyQ�eNl±]�pB[
l ,GU Fce�ÀN]�l ,GU µ h J�K S J U m H ©µ© ¡ b FPJH¡·LEKMkg¡ © g H © F¢¡ U F²kg¡dRMe S KMF;I9Q H © Lg¡Ep�vxJE¡ S H RMK ¶ Q H FPKMe © H ©�b
FPJE¡=g H © Fb¡ U FPK © L h ¡dQ¢¡ S e ©�b O S F¢¡ b H F H QceEO ©�b ¯)½ � [ Å � H ©�b}U F H ©�b H Q b H FPl>e U m�JH¡dQ�K S m�Q¢¡ UcU O�Q¢¡
WZÚ)�N]=l>l�p ¨=L�pC`�p1vxJH¡¾v » � S H RMK ¶ Q H FPKMe ©jUcS JH¡tl�¡ h H U O U ¡ b B_FPJ�K U1U�S JH¡dl�¡ H R U erO U ¡ U�b H F H Ó�FcF¢¡ b
O U K © L H m³eNRVI © eNl9K H R)Ó�F²eEg�kg¡tRie S KMF;I H U H gyO ©�S FPKMe © eGg¨kNeERMF H Lg¡Ep�vxJE¡ U F H ©�b H Q b9b ¡tk´K H FPKie © gyeEQ
FPJE¡sm³eNRMI © eEl9K H R�Ó�F h H U ] � ]NÀal ,GU ¡ Sjh KVFPJ H kg¡dQ H Lg¡[¡dQcQ�eNQweEg#] � ]?�>l ,GU ¡ S p²vxJE¡ S H RiK ¶ Q H FcKie ©
b H F H U J�e hwU FPJH¡�l H . Kil�O�l m9¡dQ S ¡ © F H Lg¡�¡dQcQ�eNQ·eEg+��^ e SdS O�QcQ§¡ b H F¦FcJH¡aRie h ¡ U F:¡ ©�b eEg(FPJE¡
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kg¡tRie S KVF;I}Q H © Lg¡Ep
< H F HäH S Ñ�O�K U KMFcKie © H ©�b¹U KiL © H RAm�Qce S ¡ U�U K © L h H U¼b e © ¡2O U K © LÕv » �±� �)~w| ÀN]N]çJ�eEF�| h KiQ¢¡

H © ¡tl9eEl�¡Fb¡dQ U eGgÊF h H Q§¡¦O U K © L H © � u ùT| S eEl9m H FPK ¶ R¥¡�ÿ(� H ©�b H ½�� ¶ KVF²~ , < S e © k¦¡dQ�Fb¡dQtp'vxJH¡
U H l9m�R£¡xgyQ¢¡dÑ�OH¡ ©�S I ¶ H U ¡ b e © g H © ¡ . KVF b O S F b K H l�¡Fb¡dQ H ©�b J�KMLNJH¡ U F¾l�¡ H © k¦¡dRMe S KMF;I H ©�b9h H U
¡ U FPKMl H F¢¡ b Fce ¶ ¡f¯EÚ¸¨��EpÅvxJ�O U H ¯E]N]#¨F� b H F H U H l>m�RiK © L�gyQ§¡dÑ�OH¡ ©�S I h H U�U O)Ð S K¥¡ © F�gyeEQ
e ¶ F H K © K © LTK ©�b ¡dm9¡ ©�b ¡ © F U H l>m�R¥¡ U gyeNQ6¡ U FPKil H FcKie © eEg²l�¡ H © noe hÇU F H FPK U FcK SdU W"Ôã¡teNQcLg¡*q�¯?� s `p
vxJH¡}m³e U F�|;m�Qce S ¡ U�U K © LÉeEgxFcJH¡ b H F H h H UAb e © ¡9O U K © L S eEl9m�O)Fb¡dQ U eGgÊF h H Q§¡ÆW%v » ��� �´~âÀN]E]_`p
vxJH¡�l H K © m H Q H l�¡tFb¡tQ U Q¢¡ S eNQ b ¡ b K © FPJE¡�g H © F¢¡ U F h ¡dQ¢¡wFPJE¡=J�eGF�| h KMQ¢¡¬kEeNRMF H Lg¡ U KML © H RoeEO�FPm�O)F
H ©�b FPJH¡ag H ©Åb QcKVkg¡ U J H gÊFsQ�eEF H FPKie © Q H Fb¡ÉW%K"p ¡GpMµ © O�l ¶ ¡dQ\eEg²Q¢¡tkEeNRiO)FPKie ©�U m9¡dQ U ¡ S e ©�b `p	��F\K U
Kil>m³eNQ�F H © F#FPe © eEFb¡wFPJ H F ²ÓF³�ò¦ÖÆó ÕGô ³�²lµÊ�Månõ¤ÖÆ®�µ§°¦²´³�®±°Æáã³�á�²�� ô °¦²L³¢âoä0µbÖ ô ²aÓF³ ô ³¢°¦¬"ò¦³�ó¥Ö/åÊ�² ù
ÓFÖÆ²�Ë´®E�µ�³�á Õ µ0ò¦³�ùt°¦²_ä °¦¬�Ö Õ ² ó¥³�² µ H ©�bfh H U ¡ U FcKil H Fb¡ b FPe ¶ ¡ H StS O�Q H Fb¡·Fce h KVFPJ�K © �_^}p
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�oeNQ8FPJH¡¾eED³| S H l>m�O U1Áº»Eu F¢¡ U F U µNn�e h Q H Fb¡¾l�¡ H U O�Q¢¡dl�¡ © F h H U1S e ©�b O S F¢¡ b H F H m�m�Qce . Kil H Fb¡tRMI
½©]�¡ . KVF b O S F b K H l�¡tF¢¡dQ U�âGÖÆ®&¬Eá�²lµb³¢° ôãeEg(FPJE¡ag H © KMl9m9¡dRMR¥¡tQ=O U K © LTFcJH¡�noe h k¦¡dRie S KVF;I@l�¡ H |
U O�Q¢¡dl�¡ © F9LNQcK b H UaU J�e h)© K © �{KiL�pG��p®À�påvxJH¡�Q§¡ S eNl9l�¡ ©�b ¡ b Rie S H FcKie © H UcU O�l�¡ U FcJ H FaFPJE¡
noe h K U g H KMQcRVI�O © KMgyeNQ�l�µ h KMFcJ�eNO�F U�h KiQ�RZµ H ©�b eEg(Rie h FPO�Q ¶ O�R¥¡ © FjK © Fb¡ ©�U KVF;INp\vxJ�Q¢¡ ¡>J�eEF�| h KiQ¢¡
kg¡tRie S KVF;I U O�Q�k¦¡tI U\h ¡dQ§¡ S e ©�b O S F¢¡ b H F·K © F¢¡dQ�k H R U eEg��N] b ¡dLNQ§¡;¡ U¦h KVFPJÆè}LNQ�K b l�¡ H U O�Q¢¡tl�¡ © F
m³eNK © F U m9¡dQ U O�Q�k¦¡tIfgyeNRiRMe h K © L H RMeNL H Q�KMFPJ�l9K S=b K U FcQcK ¶ O�FPKMe © eEgºFPJH¡jl�¡ H U O�QcK © Lam�eEK © F U p

vxJH¡@Q§¡dm�Q§¡ U ¡ © F H FcKMkg¡Æm�RMeEF U eEg·FcJH¡�k¦¡dRie S KVF;I¸m�QceEÓ�R¥¡ U J�e h FPJH¡Én�e h K U g H KMQcRVIåO © KMgyeEQcl
h KMFcJ�kg¡tQ�I9Rie h FPO�Q ¶ O�R£¡ ©�S ¡¦K © F¢¡ ©�U KMF;I>K © FPJH¡ S eNQ¢¡�noe h µ H ©�b J�KiLNJE¡dQ(R¥¡tk¦¡dR U e © RVI>K © FcJH¡rm�Kim9¡
h H RiR ¶ eNO ©�b H Q�IÉR H I¦¡dQ Urh JH¡dQ§¡�FPJH¡�k¦¡dRMe S KMF;I�Q¢¡ b O S ¡ UjU KiL © KMÓ S H © FPRVI�Fce h H Q b�U FPJE¡ h H RiRZprvxJH¡
kg¡tRie S KVF;I b H F H�H Fjg H © ¡ . KVF h H U K ©�b K S H FcKMk¦¡�eEg H b ¡tk¦¡dRMeNm�K © L�noe hÇh J�K S J/J H UÙ© eEFAQ§¡ H S JE¡ b
FPJE¡ S R H UcU K S H RºgyO�RiRVI_| b ¡kg¡dRMeNm9¡ b FPO�Q ¶ O�R£¡ © F·kg¡tRie S KVF;IÉm�Q�eEÓoR£¡�K © H S KiQ S O�R H Qrm�KMm_¡Gp�g�eEFb¡�FcJ H Fuµ
FPJE¡�Q¢¡ U K U F H ©�S ¡9LNQcK b�U\h ¡dQ§¡�m�R H S ¡ b H FsR¥¡ H U FjFPJ�Q¢¡;¡�¡ . KMF b O S F b K H l�¡Fb¡tQ U O�m U FPQ¢¡ H lÌeEg¬FPJE¡
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�{KMLNO�Q¢¡±��p®À�ú�vxJH¡Él�¡ H U O�Q¢¡tl�¡ © F�LNQ�K b O U ¡ b gyeNQaFPJH¡ S H R S O�R H FcKie © eEg¦kEeNRiO�l�¡FPQcK S noe h Q H F¢¡
¶ H U ¡ b e © FPJH¡ » v�<ûeNO�FPR£¡tF b O S F H m�m�Q�e H S J
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J�eEF�| h KMQ¢¡ U O�Q�kg¡I�Rie S H FcKie © p
vxJH¡ H kg¡dQ H Lg¡wl�¡ H © kg¡tRie S KVF;INµEA1�dÎ2ÏGµ h H U e ¶ F H K © ¡ b�¶ I H k¦¡dQ H LNK © Lje©kg¡tQ H RiR´FPJH¡xkg¡tRie S KVFPK¥¡ U µ

H ©�bXU O ¶�U ¡tÑ´OE¡ © FPRVI H kEeNRiO�l�¡tFcQcK S noe h Q H Fb¡Eµ8Ð�µ h H U ¡ U FPKMl H F¢¡ b O U K © L2FPJE¡ b O S F S Q�e UcU |
U ¡ S FcKie © H R H Q¢¡ H µ+ÑCÒ©p2~âFPeGF H R¬JE¡ H b m�Q�e ¶ ¡ h H U H R U e¼O U ¡ b H FAFPJH¡ U H l�¡TRMe S H FPKMe © H U FPJE¡
J�eEF�| h KMQ¢¡¦FPeae ¶ F H K © l�¡ H © n�e h kg¡tRie S KMF;I�K © gyeEQcl H FPKMe © p
+ JH¡ © FPJH¡'g H ©sh H U Fb¡ U Fb¡ bAh KMFcJAK © R¥¡F H ©�b eEO�FPR£¡tF b O S FPK © L�WyFcJH¡(eED³| S H l>m�O UºÁº»EuÅU ¡tFcO�mÃ`�µ

¶ eEFPJ U F H FPK S H ©�b FPeEF H R'JH¡ H b m�Qce ¶ ¡ U\h ¡dQ§¡}O U ¡ b FPe�Lg¡tFAm�Q¢¡tRiKMl9K © H Q�I b H F H K © FPJE¡>g H © K © |
R¥¡F b O S FupC��F h H U e ¶�U ¡dQ�kg¡ b FPJ H FrFcJH¡ h H RiR U F H FPK S m�Q§¡ U�U O�Q§¡�F H m U L H kg¡�Q§¡ H b K © L U kg¡dQ�I S Rie U ¡
FPe}FcJ�e U ¡�gyQceNl�FPJH¡ U F H FPK S m�Q¢¡ UcU O�Q¢¡�kg¡tQ�FPK S H R U O�Q�kg¡tI U H S Q�e UcU FcJH¡�K © R¥¡F b O S Fuµ U ¡;¡a�{KML�pQ�)p9��p
vxJH¡¦FceEF H R³m�Q§¡ UcU O�Q¢¡ U O�Q�k¦¡tI U H F¬FPJE¡¦K © R£¡tF b O S Fuµ�J�e h ¡tk¦¡dQdµ U J�e h ¡ b R H QcL¦¡dQ¾n�O S FcO H FPKMe ©�U H ©�b
H U I)l>l�¡tFPQ�K¥¡ U K © FcJH¡xK © R£¡tF{m�QceEÓ�R¥¡ U W U ¡ ¡=�1KiL�p)��pB[N`¾µNFPJ�O U � O U FPKVgÊI)K © LrFcJH¡wO U ¡xeEg H J�eEF�| h KMQ¢¡¬K ©
FPJE¡\K © R¥¡F b O S F=Fce>e ¶ F H K ©f¶ eEFcJ�FcJH¡\l�¡ H © kg¡dRMe S KMF;ITm�QceEÓoR£¡ U H ©�b FPe b ¡Fb¡dQ�l9K © ¡·FPJH¡·FcO�Q ¶ O´|
R¥¡ © F¦K © F¢¡ ©�U KMFPK£¡ U O�m U FPQ¢¡ H lÛeEg�FPJE¡sg H © eEQcKMÓ S ¡\K ©�U K b ¡jFPJH¡ S KMQ S O�R H Q b O S Fup » O�Qcm�Q�K U K © LNRVINµoFPJE¡
FPO�Q ¶ O�R£¡ © FxK © F¢¡ ©�U KMFcK¥¡ U¾h ¡tQ¢¡¦gyeNO ©�b Fce ¶ ¡·e © FPJH¡reNQ b ¡tQ¬eEg(½�[Am9¡dQ S ¡ © Fdµ h J�K S JfK U Ñ�O�KMF¢¡¦J�KiLEJ
S eEl9m H Q¢¡ b FPe H © H k¦¡dQ H Lg¡\eEg#Àam_¡tQ S ¡ © Frg H Q b e h)©�U FPQ§¡ H l�eEg1FPJH¡·g H © H gÊFb¡tQwn�e h¿S e ©�b KMFPKMe © |
K © L�p�vxJ�K U²S R£¡ H Q�RMI>K ©�b K S H Fb¡ b FPJ H F²FcJH¡¦K © R¥¡tF(noe h J H b Fce ¶ ¡ S R£¡ H © ¡ b O�m ¶ ¡tgyeNQ§¡rQ¢¡ H U e © H ¶ R£¡
K © R¥¡tF ¶ eNO ©�b H Q�I S e ©�b KVFPKie ©�UxS eNO�R bÉ¶ ¡\m�Qce©k´K b ¡ b gyeNQwK b ¡ H Rº�¬�G<ûk H RiK b H FcKie © m�O�Qcm³e U ¡ U B H ©�b
H R U e\m�Qce©k´K b ¡ b H © eEFPJH¡tQ U eNO�Q S ¡reGg ¡dQ�QceNQ ¶ ¡tF h ¡;¡ ©TS H R S O�R H FPKie © H ©�b ¡ . m9¡dQ�Kil�¡ © F h JH¡ © FcJH¡ U ¡
¡tD_¡ S F U H Q¢¡ © eEF H SdS eNO © Fb¡ b gyeNQtp

� © eEQ b ¡tQ'FcesQ§¡ b O S ¡wFPJH¡xFPO�Q ¶ O�R£¡ ©�S ¡wK © Fb¡ ©�U KVFPK¥¡ U H F#FPJH¡wK © R¥¡F#eEg¨FcJH¡ Áº»Eu µNFPJE¡�K © R¥¡F b O S F
h H U ¡ . Fb¡ ©�b ¡ b H ©�b H ¶ ¡dRiR�l9eEO�FPJ h H U K ©�U F H RMR¥¡ b FPJH¡·l>eNO�FcJÅWl¡ © FcQ H ©�S ¡©`¬eEgºFPJE¡·K © R£¡tF b O S Fdp
vxJ�K U Q§¡ b O S ¡ b FcJH¡�n�e hÕU ¡dm H Q H FcKie © K ©�U K b ¡weEgªFcJH¡�K © R£¡tF b O S F H ©�b R¥¡ H b FceARMe h ¡dQ'FPO�Q ¶ O�R£¡ ©�S ¡
K © F¢¡ ©�U KMFPK£¡ U p
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e ¶ F H K © ¡ b¼¶ I H U�U O�l>K © L H RMK © ¡ H Q=k¦¡dRie S KVF;I@m�Q�eEÓoR£¡�WygyQceEl"��p®À}FPe	� ¡dQce_` H F¦FPJH¡ h H RiRºgyeNQ¦FPJE¡
eNO�F¢¡dQ=½�¯sm9¡dQ S ¡ © FxeEgzFcJH¡ b O S F H Q¢¡ H p�vxJH¡¦m�Q�e S ¡ b O�Q¢¡rgyeNQ S H R S O�R H FPK © L·kNeNRMO�l�¡tFPQ�K S noe h Q H F¢¡
H ©�b kNeERiO�l�¡¬noe hçS eª¡Ð S K¥¡ © F¾K U LEKMkg¡ ©9¶ I Ö ÑÃp>��pB[)p#ù4¡ H © kg¡dRMe S KMF;I H ©�b FcO�Q ¶ O�R¥¡ © F(K © F¢¡ ©�U KMF;I
l�¡ H U O�Q¢¡tl�¡ © F Urh ¡dQ¢¡ H R U e�l H b ¡ b e h)©�U FPQ§¡ H lÛeEg#FcJH¡sg H © FPJ�Q�e H F¦Q§¡dLNKMe © K © H Q§¡ S F H © LEO�R H Q
b O S F�O U K © L H Q§¡ S F H © LNO�R H Qxl�¡ H U O�Q¢¡tl�¡ © F=LEQcK b H U�U J�e h)© K © �1KiL�p@��pM½u]�pxp

�{Rie h k´K U O H RiKH� H FcKie ©Ùh H U H R U e S e ©�b O S F¢¡ b H F ¶ eGFPJäFPJH¡¼g H © K © R¥¡F H ©�b ¡Êâ)KMF U ¡ S FPKie ©�U
O U K © L�FPO�gÊF U pºvxJH¡¾noe h k´K U O H RMK�� H FPKie © Q¢¡ U O�RMF U H F1FcJH¡(g H © ¡Êâ)KVF1Q§¡dLNKMe ©\U J�e h ¡ b FPJE¡¾m�Q§¡ U ¡ ©�S ¡¬eEg
U FcQce © L S Qce U�U | U FPQ§¡ H l¿k¦¡dRie S KVF;I S eNl9m³e © ¡ © F U H ©�b noe hËU�h KMQcR"µ¤K ©�b K S H FcK © L¬m�Qce ¶ H ¶ R¥¡ U ¡ S e ©�b H Q�I
noe h p#~êga¡ h l�¡ H U O�Q§¡dl�¡ © F U¾h ¡tQ¢¡rF H q¦¡ © H F¾FcJH¡rg H © ¡Êâ)KMF¾FPe U FPO b I9FcJH¡�¡D«¡ S FxeEg¨noe h H © LNR¥¡
k H QcK H FPKMe © e © FPJE¡\eEO�FPm�O)FweEg H U K © LNR£¡ U ¡ ©�U eNQ�J�eEF�| h KMQ¢¡Ep

vxJH¡jeNQcK£¡ © F H FPKie © eEg8FPJH¡ U K © LER¥¡ U ¡ ©�U eNQwJ�eEF h KMQ¢¡ H m�m�RiK¥¡ b FPe�FcJH¡¦noe h H F¬FPJH¡·g H © ¡Wâ)KMFxK U
Kil>m³eNQ�F H © Fuµ U K ©�S ¡rFcJH¡ S Qce U�U noe hêS eNl>m�e © ¡ © F UxS J H © Lg¡rFcJH¡�¡tD_¡ S FPKVkg¡¦kg¡tRie S KVF;I9FcJH¡¦J�eEF h KiQ§¡
l�¡ H U O�Q¢¡ U p » F H ©�b H Q b J�eEF�| h KMQ¢¡ U(h KiRMRoeNm_¡tQ H F¢¡=g H KMQcRVI H StS O�Q H Fb¡tRMI>K © H noe häh KMFcJ9FPO�Q ¶ O�R£¡ ©�S ¡
K © F¢¡ ©�U KMFPK£¡ U eEg¾¯E]>m_¡tQ S ¡ © FjeNQ=R£¡ U�U p�¨�e h ¡kg¡dQ·FcJH¡AK UcU OE¡�eEg#l>K U H RiKML © l�¡ © FweEg�FcJH¡Anoe hëh KMFcJ
FPJE¡\J�eEF�| h KiQ¢¡ U ¡ ©�U eNQ�K U H l H�� eEQ S e ©�S ¡dQ © K © H S eEl9m�RMK S H Fb¡ b l�O�RMFcKV| b Kil�¡ ©�U Kie © H RoFPO�Q ¶ O�R¥¡ © F
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noe h±U K ©�S ¡�FcJH¡fJ�eEF�| h KiQ§¡ U ¡ ©�U eNQ>K UaU ¡ ©�U KVFPKMk¦¡�FceÅFcJH¡fnoe h H © LNR£¡Ep¸vxJH¡*¡tD_¡ S FcKMk¦¡ S e)eNRMK © L
kg¡tRie S KVF;ITm H U F=FcJH¡ U ¡ ©�U eNQ=K U K ©�S Q¢¡ H U ¡ bÉ¶ ITFcJH¡\l9K U H RMKiL © l�¡ © FxeGg{FPJE¡ H ¶�U eNRMO�Fb¡jnoe h kg¡ S FceNQ
h KMFcJËFPJH¡ U ¡ ©�U eNQ�W S eNl>m H Q§¡ b FPe@FcJH¡ U K © LNR£¡ S eNl9m³e © ¡ © F U eNO�LEJ�F�`pv¨=KMLNJH¡tQ�K ©�S RiK © H FPKMe © eEg
FPJE¡snoe h FPe>FPJH¡ U ¡ ©�U eNQ S H O U ¡ U J�KiLNJE¡dQ�eNO�FPm�O�Frk¦¡dRie S KVFPK£¡ U µoFcJH¡dQ§¡tgyeNQ§¡ ¶ K H U K © L>FcJH¡AJ�eEF�| h KiQ¢¡
U KML © H R¨eNO�FPm�O�Fup

� © FcJH¡wm�Q¢¡ U ¡ © F²K © kg¡ U FcKiL H FcKie © µ H S eNl>m H QcK U e © eGg�FcJH¡wl�¡ H © k¦¡dRMe S KMF;I�l�¡ H U O�Q§¡ b>¶ I H J�eGF
h KiQ§¡ U ¡ ©�U eEQ H RiKiL © ¡ b\h KMFPJ�FcJH¡�â�| H â)K U{h KMFcJ�FPJH¡xl�¡ H © kg¡dRMe S KMF;I U KiL © H R´l�¡ H U O�Q§¡ b gyQceEl H J�eGF
h KiQ§¡ H RiKML © ¡ b�h KVFPJaFPJH¡wI_| H â)K U K © FcJH¡=Q§¡dLNKMe ©�U eEg�R H Q�Lg¡xnoe häU�h KMQcRºWyKZpÛ¡Ep{noe h H © LNR¥¡¬k H Q�K H FcKie ©
eEg#½©[�|�¯N[ b ¡tLNQ¢¡ ¡ U `µ U J�e h ¡ b H b KVD«¡tQ¢¡ ©�S ¡=eEg H ¶ eNO�F�½©]\m_¡tQ S ¡ © FjW U ¡;¡=v H ¶ R¥¡AW;��p|��`E��pV½N½�`p{vxJH¡
U ¡ ©�U eEQ H RMKiL © ¡ b>h KVFPJaFPJH¡�I_| H â)K U Rie S H Fb¡ b>¶ eEFPJ9K © FPJH¡=O�m�m9¡dQ H ©�b RMe h ¡tQ U ¡ S FcKie ©�U eEgªFcJH¡wg H ©
¡Êâ)KVF b O S F U J�e hwU H J�KiLEJH¡dQwl�¡ H © kg¡dRMe S KMF;I}k H RMOH¡ S eNl>m H Q§¡ b FPe9FcJH¡ U ¡ ©�U eNQ | H RMKiL © ¡ b â�| H â)K U p
��F h H U H R U e © eEFcK S ¡ b µ)J�e h ¡kg¡dQtµ�FPJ H F¬J�eGF�| h KMQ¢¡�eNQcK£¡ © F H FPKie ©9b K bR© eGF U KML © KVÓ S H © FcRMI H D_¡ S F¬FPJE¡
l�¡ H © kg¡tRie S KVF;I}eNO�Fcm�O�F�K © FcJH¡·noe h Q§¡dLNKMe ©�U¬h JH¡tQ¢¡jnoe h k´K U O H RiKH� H FcKie ©9U J�e h ¡ b FPJH¡·noe h Fce
¶ ¡�m H Q H RiR£¡dRªFPe9FPJH¡Ag H © ¡Êâ)KMF b O S F>W%K"p ¡GpMµ U�h KiQ�RV|ZgyQ¢¡;¡u`µÃgyeNQ�¡Wâ H l9m�R¥¡Eµ H FrFcJH¡ b O S F S ¡ © Fb¡tQcRiK © ¡Ep
��F=K U Kil>m�eNQ�F H © FxFce © eEF¢¡\FcJ H F�FPJH¡\kg¡tRie S KMF;I ¶ K H U�b OH¡\FPe b KMD_¡dQ¢¡ © FrJ�eGF h KMQ¢¡\eNQcK£¡ © F H FcKie © K U
Rie S H FPKie © | b ¡tm_¡ ©�b ¡ © FwK © FPJH¡·g H © ¡Êâ)KVF b O S F b OE¡\FceaFcJH¡ U ¡ S e ©�b H Q�ITnoe h K © FPJH¡�â�|�I}m�R H © ¡Ep

vxJH¡ H m�m�RiK S H FcKie © eEg H U K © LNR£¡9W U FcQ H KMLNJ_F�`¬J�eEF�| h KMQ¢¡\K © H l�O�RVFPK b Kil�¡ ©�U Kie © H R³n�e h¹S H ©µ© eGF
Q¢¡ U eNRVkg¡#FPJE¡#K ©�b KVk´K b O H R S eNl9m³e © ¡ © F U W H UzU J�e h)© K © �{KiL�pD��pV½�¯)µ©K"p ¡GpHB'ä�å_µiä3æ H ©�b ä3ç`ÊB¤J�e h ¡kg¡tQdµ
KMF S H © Q§¡ U eERMkg¡�FPJH¡�l>Kèâª¡ bØS eNl>m�e © ¡ © F U µ²gyeNQ�¡Êâ H l>m�R¥¡GµFä3ç�å H ©�b ä3ç�æGpävxJE¡ H S FPO H Rxnoe h
kg¡ S FceNQdµêéäGë_µ H ©�b FPJE¡}l�¡ H U O�Q¢¡ b n�e h kg¡tRie S KVF;INµ�ä À åËWyO U K © L H U K © LNR£¡ U FPQ H KiLNJ_F�J�eEF�| h KiQ¢¡u`µ
H Q§¡>Q§¡dR H Fb¡ b/¶ IÆFPJH¡agyeNRMRie h K © L�Q¢¡dR H FPKMe ©�U ú Á ¡F«éäGë ¶ ¡>FcJH¡ H S FcO H R H ¶�U eNRiO)Fb¡�noe h kg¡ S FceNQAK ©
b O S F S e´eNQ b K © H F¢¡ U H ©�b R£¡tF�ä À æ H ©�b ä À å ¶ ¡xFcJH¡¬kg¡tRie S KMF;I�l�¡ H U O�Q§¡ ba¶ I�FPJH¡xJ�eEF�| h KiQ¢¡ h JE¡ ©
H RMKiL © ¡ b/h KVFPJËFPJE¡�I H ©�b â H â)K U Q¢¡ U m9¡ S FPKMk¦¡dRVIÕW U ¡;¡f�{KML�p3��pM½©¯N`p éäGë S H ©2¶ ¡ h Q�KMFcF¢¡ © K © H
S eEl9m³e © ¡ © FwgyeNQ�l�ú

éäGë � ä�å é ì Õ¦ä�æ éí Õ�ä3ç éî W���pC¯E`
~ U�U O�l>K © L S e ©�b O S FcKie © Rie U�U ¡ U H ©�b k H Q�K H ©�S ¡ H S Q�e UcU FPJH¡¦J�eEF�| h KiQ¢¡ H Q§¡ © ¡tLNRiKMLNK ¶ R¥¡EµEKMF(gyeNRV|

Rie hwU FcJ H FzgyeNQ H J�eEF�| h KMQ¢¡ H RMKiL © ¡ b¦h KMFcJjQ¢¡ U m_¡ S F8FPexFcJH¡�â´| H â)K U W b O S F S Qce U�U | U FPQ§¡ H l b KiQ¢¡ S FcKie © `
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location in fan

exit duct

Hot wire

orientation

Mean Velocity

(W) m/s

Variance (m/s) Flow direction

top center Py 6.55 0.523 towards inlet

side, X-Z plane

top center Px 5.95 0.522

centerline Py 5.06 0.485 parallel to

centerline, Z

axis

centerline Px 5.19 0.559

bottom center Py 6.39 0.381 towards fan

hub, X-Z plane

botto center Px 5.776 0.345

�{KiLNO�Q¢¡8��pV½N½Nú#~�D«¡ S F�eEg U K © LNR¥¡ U ¡ ©�U eNQ�J�eEF�| h KiQ§¡·eNQcK£¡ © F H FcKie © e © n�e h m H Q H l�¡Fb¡tQ U
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FPJE¡\l�¡ H U O�Q§¡ b kg¡dRMe S KMF;I�K U LNKMk¦¡ ©f¶ I³ú
ï éä À å ï �Ôð ä ³ç Õ�ä ³æ � ä3ç2æ W���pBÀN`

» KMl9KMR H Q�RMI�gyeNQ¬FcJH¡·I�| b KiQ§¡ S FPKie © µ)FcJH¡jl�¡ H U O�Q§¡ b kg¡tRie S KMF;I}K U LNKVkg¡ ©f¶ I³ú
ï éä À æ ï � ð ä ³ç Õ¦ä ³å � ä3ç�å W���p9�_`

g=eGFb¡·FPJ H F Ö ÑÃpñ��p®À�K U K ©�b ¡dm9¡ ©�b ¡ © FreGg+ä�å H ©�b�Ö Ñ³pY�)p9�>K U K ©�b ¡dm9¡ ©�b ¡ © F=eEg+ä�æ¤p
á I S eNl ¶ K © K © LfFPJH¡9Q¢¡ U O�RMF U eEg²FPJH¡9J�eEF�| h KiQ§¡ U FPO b IEµ�FPJH¡>FPO�gÊF\noe h k´K U O H RiKH� H FcKie © µ H ©�b

FPJE¡deNQ§¡tFPK S H R'm�Q§¡ b K S FcKie © eEg Ö Ñ U p3��p®À H ©�b ��p|��µºKMF S H ©×¶ ¡9K © ga¡dQ�Q¢¡ b FPJ H FsFcJH¡9l H L © KMFPO b ¡�eEg
FPJE¡ S Q�e UcU | U FcQ¢¡ H l k¦¡dRie S KVF;I S eNl>m�e © ¡ © F·K © FPJH¡AI_| b KiQ§¡ S FcKie © K U R H QcL¦¡dQ=FcJ H © FcJH¡�e © ¡AK © FPJE¡
â�| b KMQ¢¡ S FPKMe © K © FcJH¡>Rie S H FcKie © Fb¡ U F¢¡ b p�� U K © LfFPJH¡9J�eEF�| h KiQ§¡al�¡ H U O�Q§¡dl�¡ © F UsS H Q�QcK£¡ b eEO�F H F
FPJE¡ b O S F S ¡ © F¢¡dQcRMK © ¡ H ©�b/S eNl ¶ K © K © LTFPJH¡tl h KMFcJ/FPJE¡>FcJH¡deNQ�I U O�LELg¡ U F U FcJ H F Ö Ñ³p3��p®À H ©�b
Ö ÑÃp¨��p|� H Q¢¡ H m�m�Q�eAâ)KMl H F¢¡dRVI[¡tÑ�O H RZp Ö Ñ´O H RiKVF;IAeEg Ö Ñ U pi��pBÀ H ©�baÖ Ñ³pi��p9��µNJ�e h ¡kg¡tQdµ S H © KMl9m�RVI
e © ¡AeEg#F h e}FcJ�K © L U B_¡dKMFcJH¡dQ�FPJH¡ S Qce UcU | U FcQ¢¡ H l kg¡tRie S KVF;I S eNl>m�e © ¡ © F U H Q¢¡ © ¡tLNRiKMLNK ¶ R¥¡?B h J�K S J
U O�LNLg¡ U F U FcJ H FrFcJH¡Anoe h K U m9¡dQ�ga¡ S FcRMI U FPQ H KiLEJ�F H ©�b H RiKiL © ¡ b�h KMFPJ b O S F S ¡ © F¢¡dQ�RiK © ¡?BªeNQ�FPJ H F
FPJE¡¬l H L © KMFcO b ¡¾eEgoFPJH¡ S Qce UcU | U FcQ¢¡ H l,kg¡tRie S KMF;I S eNl9m³e © ¡ © F U H Q§¡o¡dÑ�O H RZµ h J�K S J U O�LNL¦¡ U F U FPJ H F
FPJE¡(noe h K U6© eEF H RiKML © ¡ b¦h KMFPJ b O S F S ¡ © Fb¡tQcRMK © ¡Gp��{RMe h k´K U O H RiKH� H FcKie © WyO U K © LwFPO�gÊF U ` S e ©�b O S F¢¡ b
H F(FPJH¡=g H © ¡Wâ�KVF U J�e h ¡ b FcJ H F(FPJH¡=noe h K U H Ril>e U F H RMKiL © ¡ b9h KVFPJ>FPJH¡ b O S F S ¡ © F¢¡dQcRMK © ¡Gµ h J�K S J
Kil>m�RMK¥¡ U FPJ H FxFPJH¡ S Q�e UcU | U FPQ¢¡ H l S eEl9m³e © ¡ © F U H Q¢¡ © ¡tLNRiKMLNK ¶ R£¡Ep

vxJ�O U H U K © LNR¥¡ U FPQ H KiLNJ_F\J�eEF�| h KMQ¢¡�m�R H S ¡ b K © FcJ�Q¢¡ ¡| b Kil�¡ ©�U Kie © H R{noe hÇS H © m�Q�e©k)K b ¡aK © |
gyeNQ�l H FcKie © H ¶ eNO�F¬FcJH¡¦Q§¡dR H FPKMk¦¡rl H L © KVFPO b ¡ U eGgzFPJH¡ S Qce U�U | U FPQ§¡ H l�kg¡dRMe S KMF;I S eEl9m³e © ¡ © F U W%K ©
FPJE¡9m�R H © ¡ © eEQcl H R{FPefFPJE¡>noe h `�µ ¶ O)F S H ©µ© eGFAQ§¡ U eERMkg¡�FcJH¡9K ©�b KVk)K b O H R{l H L © KMFcO b ¡ U eGg²FPJE¡
U ¡ S e ©�b H Q�IAkg¡dRMe S KMF;I S eNl>m³e © ¡ © F U p&¨�¡ ©�S ¡ H RMFb¡tQ © H Fb¡¬l�¡ H U O�Q¢¡tl�¡ © F#Fb¡ S J © KiÑ�OH¡ U H Q§¡ © ¡ ¡ b ¡ b p
vxJH¡ b KMD_¡dQ§¡ ©�S ¡AK © FPJE¡sl H L © KVFPO b ¡\eGg{FPJE¡skg¡tRie S KVF;ITe ¶ F H K © ¡ b gyQ�eNlíFPJE¡sF h e b KVD«¡tQ¢¡ © FrJ�eEF�|
h KiQ§¡xeNQcK£¡ © F H FPKie ©�U#S H ©a¶ ¡ H FcFcQcK ¶ O�Fb¡ b Fce·FPJH¡xnoe hçU�h KiQ�RZµ h J�K S J S H O U ¡ U H S Q�e UcU | U FPQ¢¡ H l,noe h
e © FcJH¡AJ�eEF�| h KiQ¢¡ U pwvxJ�K UrS H O U ¡ U H ¶ K H U K © FcJH¡Al�¡ H U O�Q¢¡ b kg¡tRie S KVF;I H FrFcJH¡sg H © ¡Êâ)KMFdµ h J�K S J
e©kg¡tQ¢¡ U FPKMl H F¢¡ U FPJE¡ H S FcO H R²k¦¡dRie S KVF;I b OE¡}FPe¼FPJH¡ S e © FPQ�K ¶ O�FcKie © eGg=FcJH¡ U ¡ S e ©�b H Q�I S eNl>m�eG|
© ¡ © F U p
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vxJH¡jnoe h Q H Fb¡jK U LNKVkg¡ ©�¶ I³ú

òe�Éówô$öõ ¶ ä3ç÷ Wµø$ù ³Ò�ú·ûÊ�� ` W���pC[E`
vxJH¡±¡dQ�QceNQ Uºb K UcS O UcU ¡ b H ¶ e©kg¡ h KiRMREQ§¡ U O�RMFºK © e©kg¡tQ¢¡ U FPKMl H FcK © LxFcJH¡ H S FPO H RNkNeNRMO�l�¡tFPQ�K S n�e h Q H F¢¡
FPJ�QceNO�LEJaFcJH¡¬g H © O © R£¡ U�U H SdS eEO © Fb¡ b gyeNQ�eEQ&¡dRiKMl9K © H F¢¡ b µ U K ©�S ¡¬FPJE¡¬noe h Q H Fb¡Eµ ò µ b ¡tm_¡ ©�b�U e ©
ä3çwe © RMI H ©�bÄ© eEF�ä3ç�åjeNQ�ä3ç�æ¤p#vxJH¡dQ§¡tgyeNQ§¡Eµ�KVF h H U ¡ U�U ¡ © FcK H R¨Fce�l H m}eNO�F¬FcJH¡rnoe hêb KiQ§¡ S FPKie ©
H F(FPJH¡=g H © ¡Wâ�KVF ¶ I>O U K © L�l�O�RMFPKMm�R¥¡xJ�eEF�| h KiQ¢¡ U ¡ ©�U eEQ U WygyeEQ@¡Wâ H l9m�R£¡Fü h KiQ§¡ U `#FPe b ¡tF¢¡dQcl>K © ¡
FPJE¡\K ©�b KVk)K b O H R³kg¡tRie S KMF;I S eNl>m³e © ¡ © F U p

g=eEF¢¡rFPJ H F²FcJ�K U m�Qce ¶ R¥¡dl S H ©}¶ ¡ H kNeNK b ¡ b}¶ I9O U K © L S Qce U�U | h KMQ¢¡ U eNQ¾FcQcKMm�R¥¡ h KiQ§¡ U p�ýÕJE¡ ©
O U K © L>l�O�RVFPKim�R¥¡rJ�eEF h KiQ¢¡ U KMFwK U KMl9m³eNQ�F H © F¬FPe © eEF¢¡·FPJ H FwFcJH¡jl�¡ H © n�e h l�O U F=RMK¥¡·K ©�U K b ¡ H
S e © ¡reEg H SdS ¡dm�F H ©�S ¡ H QceEO ©�b FcJH¡rm�Qce ¶ ¡ H â�K U K © eNQ b ¡dQ'FPe H kNeNK b H l ¶ KiLNO�KVF;I�K © FPJE¡=K © F¢¡dQ�m�Q¢¡�|
F H FPKie © eEg¾FcJH¡ b KiQ§¡ S FPKie © eGg¾FcJH¡�FPO�Q ¶ O�R¥¡ ©�S ¡ S eEl9m³e © ¡ © F U W U ¡ ¡ á ¡dO�FcJH¡dQ:¡tFdp H R�þ è)ÿÊ`�p�g=eEF¢¡
FPJ H F¦J�eGF�| h KMQ¢¡ U=S H ©µ© eEFrQ¢¡ U eNRVkg¡�Q§¡tkg¡tQ U ¡ b noe h Q¢¡dLEKie ©�U H F H RiR"µ U e H © H RMF¢¡dQ © H Fb¡\l�¡ H U O�QcK © L
Fb¡ S J © KMÑ´OE¡>K U�© ¡ S ¡ U�U H Q�IÆO ©�b ¡tQ·Q¢¡tk¦¡dQ U ¡anoe h S e ©�b KMFcKie ©�U Wl¡Gp®L�pVµªFPJE¡ Á <w~·`�pª~Çm�Q§¡dRiKMl9K © H Q�I
Á <�~ U FPO b I ¶ h H U·S e ©�b O S F¢¡ b e © FPJH¡�eGD³| S H l>m�O U·Áº»@á g H © Fb¡ U F·g H S KMRiKVF;I�FcJ H F S e © ÓoQ�l�¡ b
FPJE¡\m�Q¢¡ U ¡ ©�S ¡AeEg1J�KMLNJTnoe h¿U�h KMQcR'WyeNQwR H Q�Lg¡ U ¡ S e ©�b H Q�ITnoe h ` H F�FcJH¡·g H © ¡Êâ)KMFdp

vxJH¡dQ§¡tgyeNQ§¡Eµ¨Fce H kNeEK b FcJH¡ © ¡ S ¡ UcU KVF;IÉgyeNQwFPJ�K U R¥¡tk¦¡dR1eEg S eEl9m�R£¡Êâ)KMF;IEµÃKMF h H Urb ¡ S K b ¡ b FPJ H F
FPJE¡jg H © K © R¥¡F\WygyeEQ¬FPJH¡jvwÒ Á | Áº»@á g H S KMRiKMF;I�`¾RMe S H FPKMe ©�h eNO�R b�¶ ¡jl9eEQ¢¡ H m�m�QceNm�Q�K H F¢¡rgyeNQ¬noe h
Q H Fb¡\l�¡ H U O�Q§¡dl�¡ © F U W U K ©�S ¡sRMe h FPO�Q ¶ O�R£¡ ©�S ¡AK © F¢¡ ©�U KMF;I H ©�bl© e>noe hëU�h KMQcR h ¡dQ¢¡se ¶�U ¡dQ�k¦¡ b `�µ
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Results from an actual  Rear HVAC system with Roof Ducts installed- The Blower 
intersects the System Resistance Curves establishing the fan operating points 

for Vent Full Cold and  Heater Full Hot HVAC modes
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LSB ( with inlet duct) Dimensional fan Performance: Fan characteristic at 
constant fan speed ( N = 431 Rpm)
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Ps2- fan exit static pressure
dPs- static pressure rise across fan
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Streamwise Turbulent Intensity profiles at 10D from fan impeller inside the 
cicular duct(for 25% grid), N=431 Rpm
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Mini-LSB (with inlet duct)  Diameter coefficient vs Volume coefficient , airflow m/c 
data (4-14v) (d based on Ps2)
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U (m/s) streamwise mean velocity
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Tu streamwise turbulence intensity
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¦ � k §dT|þ@â*þ @ íµæ5�Õæ�ð@ñ6þ�ÑÄÓ�¡>¤�¥j¼�¤]¢hÑ~«g¥3 7¤�½Lg·>Óg±�¬Õ¡>¸¯þXaOé�T*÷µæ�ò�ÿ]?¢çöõîõ¦þ ýD� �5k5I þ
¦ � G §dT|þ®N:þ � ä3�qø6ä+÷xæ5�@ð�aHþ|Þ þÄaOé È ÷zçîðqä&þ¢â�ãq÷oä�ä¯ÿðqçöåªä3�@ízçöè5�Õæ&õÆùÕè8ò � ä�õîð	é�ãÕæ&÷zæ&é+êzä�÷oçöíoêzçöé+í

årä�æ&ízï@÷zä�ðrçS�Èæ(ë�è6÷®ò�æ&÷oðÛÿ>é+ïq÷c�&ä�ð2é+ä3�óêµ÷oçîë�ïqøóæ�õÅü@õöè8òÒä+÷Éï@ízçS�@ø¡ûÕæ&÷®êµçîé�õöä�êz÷µæ&é+çS�qøW�6ä�õîèÛé+çöåªä¯ÿ
êµ÷®ñæ:d�"â��ç;¯þp����ÃR¥<¤�·>¡>¡ µ5±�¬gÏ�¸�¤]¢9³�Ó�¡9¿�¯×«g±²µlÝ�¡ �¸7«g¥<¡7½h¡7¬�³L5¬®µ�Áj¬Q¸7³e¥j«g½h¡7¬�³è5³²±´¤�¬
¿$¤�¥j«g½¨ýE�&è6õöïqåªä ��[ ý@ûÕæ&ø6ä+í IH��ºQ[5k þ ú B~a`\�ý�� �H�5t þ

F5z5I



¦ � z §dB�þ 	s� çé�@è5��þW¿�¯×«g±²µhÝ�¡>·>ÓQ5¬�±´·>¸�5¬®µ)ÑÄÓ�¡7¥j½h¤3µ5¼�¬®5½�±´·>¸�¤]¢9ÑQ«E¥� 7¤�½Lg·>Óg±�¬Õ¡7¥j¼~þU�Sä+÷zøóæ0ÿ
årè5����÷oä�íoí�ý 	 è5�qðqèH��ý@ízä�é+èH�qðOä�ðqç êµçöè5��ýÕ� �HG5z þ

¦ � � § ú þ���þ � è8ò�õîçS�qø4æ5�qðwÙ@þ\�þVSë�è8òÉé�íWÞÁçöõöõîç{æ&åªí�þ�»Ä¤�«g¬®µ25¬®µ9»Ä¤�«g¥>·>¡>¸�¤]¢^»Ä¤�«g¬®µ&þ�\"õöõîçöí
?�è6÷®òÒèìèìð�ýÄ� �HzHF þ

¦ F5t § È þX\"é>K�þ/°®¡7¬�³e±�¯A5³�¤�¥<¡7¬Õþ�BÛûq÷oçS�qø&ä�÷®ÿ´��ä�÷oõ{æ&øqý È ä�÷zõîçS��ý I þ"æ&ï@ù�æ�ø6ä2ä�ðqç êµçîèH��ý�� �Hk�F þwV�çî÷zíoê
\X�qø6õöçîízã�\"ðqç êµçöè5��ý��Sä+÷zøóæ�årèH�=�"÷zä+ízí 	 êµð�þ ý¹� ��G mÛþ

¦ F �3§f?,þ®B�þ®VÕè8ò�õöä+÷�þ ú ��çS���&ä�íoêzçöøóæ~êµçöè5�4è�ë�êµã@ä(ùÕè8ò ûq÷oèÛé+ä�íoízä�í¾çS�Oæªé+ä3�óêµ÷oçîë�ïqøóæ�õÆé�è6åªûq÷zä+ízíoè6÷
çöåªû�ä+õöõîä�÷�þDaOä+é�ãÕæ5�qçîé�æ&õD\X�qø6ç��qä�ä+÷zçS�@ødN�ä�ûÅè6÷oê�a`\�ÿ FHF5t ýE©¾æ�êzçöèH�qæ&õ�N�ä�ízä�æ&÷zé�ã @ è6ï~�qé+çöõ�è&ë
@ æ5�Õæ&ðqæ@ýÄ� �Hk5k þ

¦ FHF §f?,þ�B�þ�VÕè8ò�õöä+÷�þEBÛè6åªä�ä7�Ûû�ä+÷zçîårä��Ðêzí�èH�:êµã@äÙùÕè8ò�ûq÷oèÛé+ä�íoízä�í�çS�(ízçöåªûqõîä"÷zè&êµæ�êµç��qø�é�ãÕæ5�~�qä+õöí+þ
aOä�é�ãqæ5�qçöé�æ&õ�\X�qø6ç��qä�ä+÷zçS�@ø^N¢ä+û�è6÷®ê�a`\�ÿ FHFJ� ý�©¾æ~êµçöè5�Õæ&õ¹N�ä�íoä�æ&÷oé�ã @ è6ïQ�qé�çîõÆè&ë @ æJ�Õæ&ðÕæ@ý
� �HkH� þ

¦ F mJ§f?,þgB�þgVÕè8ò�õöä+÷�þ ú ä�÷oèÛð@ñg�Õæ�årçîé�êµä�í®êµíÉèH�Èæ:é�ä��óêµ÷zç ë�ïqøóæ&õqë�æJ�ÈçöåªûÅä�õöõîä�÷Sårèìðqä�õqò�ç êµãªíoòÉä�û@ê®ÿ
üÕæ&é>K:üqõöæ&ðqä�í+þ~a4ä�é�ãÕæ5�@çöé�æ�õQ\X�qø6ç��qä�ä+÷zç��qøUN�ä�ûÅè6÷oê_a`\�ÿ F m z ý5©¾æ�êzçöèH�Õæ�õ�N¢ä+ízä�æ�÷zé�ã @ è6ï~�@é�çöõ
è&ë @ æ5�Õæ&ðÕæÛýÄ� ��G �&þ

¦ FJI §f?,þ�BÅþ¹VÕè0ò�õîä�÷+þ @ è6åªûÕæ&÷zçîízèH�Ýè�ëÉêzãqçS�Ýûqõöæ�êµä|æJ�qðÝêµãqçîé>KÝæ&ä�÷oè&ë�è6çîõ�üqõöæ&ðqä�í*ç���æ2é�ä3�óêz÷zçîë�ïìÿ
øóæ&õÆë�æ5��þ�aOä+é�ãÕæ5�qçîé�æ&õ$\X�qø6ç��qä�ä+÷zçS�@ø�N�ä�ûÅè6÷oê�a`\�ÿ FJI�t ýD©�æ�êµçîèH�Õæ&õN�ä�íoä�æ&÷oé�ã @ è6ï~�qé+çöõjè&ë
@ æ5�Õæ&ðqæ@ýÄ� ��G5F þ

¦ FH[ §f\�þ È þ®T(æ�÷zðqè8ò:þWê�¬x³�Ó�¡�Ú�¡7¯A5³²±´¤�¬Q¸>Óg±ë¾xìU¡7³²À�¡>¡7¬�Áj½
¾�¡7¯�¯S¡7¥
ÎMíH±�³d°®¡7¯S¤�·7±�³²¼^Ø�±S¸7³²¥j±² 3«E³²±´¤�¬
5¬®µ�ì&¯A�µg¡�î$ÓQ5¬�¬Õ¡7¯¹¿�¯S¤�ÀË±�¬)�îR¡7¬�³²¥7± ¢j«5Ï�5¯¹¿�5¬Õþ��"ã � êzãqä�íoçöí+ý�Bìê�æ~êµä�Ö��qç��&ä�÷zíoçîê>ñOè&ë
©�ä¯ò ÚÙè6÷cK2æ�ê È ïQ6$æ&õîèqý~VÕä�üb� �Hk5z þ

¦ F5k §�Þ þ_¨¨þ$T*ä�è6÷oø6ä&þ9�"÷zèìé�ä�íoízç��qø	è&ë�÷zæ5�qðqè6å×íoçöøH�Õæ�õöí�þ����sÃR¥<¤�·>¡>¡ µ5±�½WÏ�¸�¤]¢L³£Ó�¡LØ�¼�¬®5½�±´·
¿�¯S¤�ÀïîR¤�¬O¢O¡7¥<¡7¬Õ·>¡¯ýÄ� ��G5z þ

F5z�[



¦ FHG §�Þ þ�¨¨þ®T:ä+è6÷zø&ä&þ��"÷zçA�&æ~êµä*é�è&årå�ïQ�qçöé�æ�êµçîèH��þ�� �H��G þ
¦ F5z §�Þ þ�¨|þJT*ä�è6÷oø6ä&ý È þ � þ È ïqä+êzãqä�÷+ýóæ5�qðdN(þ�\�þ ú þ ú ÷c�qð@ê�þE�"÷zä+ízízï@÷zä�íoû�ä+é+êµ÷zæ¾çS�:êµï@÷züqïqõîä3�qé+ä

ë�÷zä+ä*ízãqä�æ&÷¢ùqè0ò�í+þ&ª|¤�«g¥j¬®5¯_¤]¢U¿�¯×«g±²µ^Ý�¡>·>ÓQ5¬�±´·>¸¯þ
¦ F5� §�Þ þ�¨¨þ®T:ä+è6÷zø&ä&ý È þ � þ È ïqä+êzãqä�÷+ýÅæ5�qð ú þ|BÛãqæ&üqüqçî÷�þ��Sè&õîñg�qè6åªç{æ&õ�é�æ&õîçöüq÷zæ�êµçîèH�qíÒë�è&÷�ãqè&êoÿ

ò�çö÷oä�í¡ç��<êµã@ä�÷zåræ&õîõîñóÿè��æ&÷®ñÛç��qø ùÕè8ò�ízçîêzí�é�è5�Ðêz÷zè6õ.þx���á¶U»~Ý9Îð»|¼�½
¾�¤�¸7±�«g½�¤�¬pÑÄÓ�¡7¥j½L5¯
¶
¬Õ¡7½h¤�½h¡7³e¥j¼~ý @ çS�@é�çS�qæ�êµç.ý~ÌxãqçîèqýÄ� �HzHG þ

¦ m t §daHþÄ©(þÄT*õ{æ�ïqízä+÷�þ�îR¤�Ó�¡7¥<¡7¬�³�»|³²¥7«�·7³²«E¥<¡>¸�±�¬�³£Ó�¡�¶�íH±S¸7¼J½�½h¡7³²¥j±´·xÑ~«g¥� 3«E¯S¡7¬�³Rª|¡7³�Ý`±éíH±�¬gÏ
ñÄ5¼�¡7¥�þ��"ã � êzãqä�íoçöí+ý®Bìê�æ�êzäWÖ��qçA�6ä�÷oízç ê>ñ2è&ë_©�ä+òtÚÙè6÷ K�æ�ê È ïQ6$æ&õöè@ý|BÛä�ûÛêf� �Hz�G þ

¦ mQ�3§fN(þ�Ù@þ|T:è&õöðqí®êµä�ç���þR¿�¯×«g±²µ^Ýb¡>·>ÓQ5¬�±´·>¸UÝb¡ �¸7«E¥<¡7½h¡7¬�³�¸¯þ�?�ä�åªçöíoûqãqä+÷zä��"ïqüqõîçöízã@çS�qø @ è6÷oû�þ ý
� �Hz mÛþ

¦ m F § ú þDT*è6ïqõ{æ�í�æJ�qð È þÕaOä�æ&õöç��qøqþ&V�õîè8ò æ�ê¢êµãqä:êµçîû�è&ë�æ|ë�è6÷oòÒæ&÷oð�é�ï@÷c�6ä+ðÝé�ä��Ðêz÷zç ë�ïqøóæ&õÆë�æ5��þ
¶�»~Ý=ÎËÃ�7¾�¡7¥�ÂW¤5ÐMòOÆ�àjãdÑ�à�Å�Å�ÅgÐöýÕ� �Hz5I þ

¦ mHmJ§dÙ@þH?(þ�T|þ5?�è8òÒæ&÷zðªæ5�qðL\�þ 	 ä3�Q�qä�åræ5��þ®aOä�æ&ízï@÷zä�ðræ5�qð|ûq÷oä�ðqçîé+êzä�ð|ízä+é�èH�qðqæ&÷oñ�ùqè0ò�í�ç��¨æ
é�ä��Ðêz÷zç ë�ïqøóæ&õÆçîårûÅä�õîõöä�÷+þ�ª�¤�«g¥j¬®5¯X¤]¢�ÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ�¢O¤�¥�Ã�¤�À�¡7¥�ý � m�:]��;74A� F5k�º ��m F ý�Ù6æ5�ÐïÕæ&÷oñ
� ��G �&þ

¦ m I §dT|þ�aHþgÙ&ä3�~KÐç��qíÒæJ�qð � þ�T|þHÞ<æ�êzêzí�þ�»H¾�¡>·7³e¥c5¯g¶
¬®5¬�¯×¼�¸7±S¸
5¬®µd±�³£¸U7¾�¾®¯×±´· 5³²±´¤�¬Q¸¯þ®?�è6õîðqä3�Ûÿ
� æ�ñ6ýÄ� �5kHz þ

¦ m [ §fN(þÕÙ&è6÷oø6ä3�qíoä3��þ�¿¹5¬�ÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ&þ È ïQ6$æ&õîè�VÕè6÷zø&ä @ è6åªûÕæ5�óñ6ý È ïQ6�æ�õöèqýD©�ä¯òJÚÙè6÷cK�ý z
ä�ðqç êµçîèH��ýÕ� �Hz m@þ

¦ m k §fN(þ~Ù@þ~¨*çS�@ð æ5�qð=aHþ|T¨þ@â�è6üqç���þMVSõöè8òÁçS� æ�é+ä3�óêµ÷oçîë�ïqøóæ�õ�ë�æ5�2è&ëjêzãqäxí 8Ðïqçî÷z÷oä�õ ÿé�æ&ø&ä¾ê>ñìû�ä�þ
¶�»~Ý=ÎCª�¤�«E¥j¬®5¯_¤]¢�ÑQ«E¥� 7¤�½Lg·>Óg±�¬Õ¡7¥j¼�ýD�H� F 4 z5I�ºg�Ht þ ý�Ù6æ5�ÐïÕæ&÷®ñ�� �H�Ht þ

¦ m G §dB�þ$Ù@þ¨:õîçS�qä�þ�ÌU�l�Õæ~êµïq÷oärè&ë�íoê�æ�õöõ¦þ=ª�¤�«E¥j¬®5¯�¤]¢�ì��¸7±´·�ÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ&ýSûÕæ�ø6ä�ífm t�[�º m F5t ý
BÛä�ûÛê�þ¹� ��[J� þ

F5zHk



¦ m z §dB�þ|Ù@þ|¨*õöç��qä&þR»|±�½�±�¯×±�³e«Qµg¡�¶
¬®µ�¶�¾�¾®¥>¤�íH±�½L5³²±´¤�¬{ÑÄÓ�¡>¤�¥j¼~þYaOé�T*÷µæ�ò�ÿ]?¢çöõîõ¦ý®� �Hk�[ þ
¦ m � §f¨*÷zçöíoã~�Õæ&û@ûÕæ@þ @ ä��Ðêz÷zç ë�ïqøóæ&õ�üqõîè0òÉä�÷W�qè6çîízäªíoêzïqðqçöä+í¡õîçîêµä+÷µæ�êzïq÷zä|íoïq÷c�&ä+ñ<æ5�qðl�@è6çöíoäråªä�æ~ÿ

ízïq÷oä�åªä3�óêµí+þaOä�é�ãqæ5�qçöé�æ&õD\��@ø6çS�qä+ä�÷oçS�qøfN¢ä+û�è&÷oê�a`\�ÿ FJIHI ýE©�N @ è&ë @ æ5�Õæ&ðÕæÛý � ä+é�ä�å¡ü�ä+÷
� ��G5k þ

¦ I�t §f\�þ 	 ä��~�qä�åræ5��æ5�qð2Ù@þD?,þDT¨þ®?�è8ò�æ�÷zð�þ�Ö��qíoêzä�æ&ð@ñ4ùÕè8ò ûqãqä��qè6åªä3�ÕæªçS�4÷zè&êµæ�êµç��qøªé�ä3�ìÿ
êµ÷oçîë�ïqøóæ�õ�çöåªû�ä+õöõîä�÷�ûÕæ�ízíµæ�ø6ä�í+þ�ª�¤�«g¥j¬®5¯X¤]¢UÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ�¢O¤�¥�Ã�¤�À�¡7¥�ý ��F :]��;74 k�[�ºEGHF ý|Ù6æ5�ìÿ
ïÕæ&÷®ñx� ��GJt þ

¦ I �3§dB�þ&aOæ&ðqãÕæO��æ5�tæ5�qð â*þ�ÞH÷zçîø6ãóê�þpN�è&ê�æ~êµçS�@ø<íoêµæ&õöõ�é�æ&ï@ízä�ðÁüóñ_û@÷zä�íoízïq÷oä�ízïq÷®ë�æ&é�ä	ùÕè8ò
ízä+ûÕæ&÷µæ~êµçöè5�«è5�<é�ä��óêµ÷zç ë�ïqøóæ&õ^ë�æJ�Hüqõöæ&ðqä+í�þ9ª�¤�«g¥j¬®5¯&¤]¢�ÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏW¢O¤�¥=ã��¸�Ñ~«g¥� 3±�¬Õ¡>¸
5¬®µ^Ã�¤�À�¡7¥�ýÄ� t�G : z5I ÿ]T:âÒÿ�m [ ;74 GHGH[OºQG5z �6ýgÙ&ï@õîñ2� �5z�[ þ

¦ I�F §dT|þ È þ�a4é � èH�~�qæ&õöð�ý�\�þ 	 ä��~�qä�åræ5��ý�æ5�qðuÙ@þ�?(þRT|þY?�è8òÒæ&÷zð$þËaOä�æ�ízïq÷oä�ð_ûq÷oä�ðqçîé+êzä�ð
ùÕè8òó�qä�æ&÷*êµãqä|äj�@ç ê:è&ëÒæ4÷zæ&ðqç{æ�õ ÿùqè0ò çîårûÅä�õîõöä+÷�þ�ª�¤�«g¥j¬®5¯R¤]¢�ÎR¬gÏ5±�¬Õ¡>¡7¥7±�¬gÏ�¢O¤�¥dÃ�¤�À�¡7¥¯ý
� m�:]�H��;74 IHI � ºgIHI�k ýQÌxé+êzè6ü�ä+÷�� ��G �&þ

¦ I mJ§ 	 þ&VÒþ�aOèìèìð@ñÁæ5�qð p$è8ò�æ�í KÐç¦þÛÔ
¼Hµ5¥c5«g¯×±´·xÝ2g·>Óg±�¬Õ¡7¥7¼)»Ä¡>·7³²±´¤�¬�ÅQôs¤]¢9Ô�5¬®µ� 7¤�¤�õ{¤]¢
¶�¾�¾®¯×±´¡ µ�ÔU¼5µ5¥c5«E¯×±´·>¸¯þYaOéOT:÷zæ�ò�ÿ]?�çîõöõ.ý@ä�ð$þÕé&þ~�ÅþÕðÕæO�ìçöí¢æ5�qð=K�þÕä&þÕízè���æ&÷c�Oä+ðqçîêzçöèH��ýD� �HkH� þ

¦ IHI §dÙ@þ È þ�a4è6÷zä+õ{æ5�qð$þ^?�è6ïqíoçS�qø2ä76$ä+é+êzí,èH��é+ä3�óêµ÷oçîë�ïqøóæ�õ^üqõöè8òÉä�÷��qè6çîízä�þhª�¤�«E¥j¬®5¯�¤]¢d»Ä¤�«g¬®µ
5¬®µw°¹±² 3¥ 5³²±´¤�¬Õý�m k : F ;j4�� � � ºQF5t�[ ýÕ� ��G�I þ

¦ I�[ § ú çî÷�aOè��&ä�åªä3�óêªæ5�qð @ èH�óêz÷zè6õ ú ízíoèÛé+ç{æ�êzä�ðáBìêµæ5�qðÕæ�÷zð F � t ÿ GJI þ 	 æ&üÅè6÷µæ�êzè6÷oñ«åªä+êzãqèÛð@í
è&ëÒêzä�íoçS�qø4ë�æ5�qí:ë�è6÷,÷zæ�êµç��qøqþ�â�ä�é�ãQ�qçöé�æ&õÉ÷oä�ûÅè6÷oê�ý ú a @Òú Bìêµæ5�qðÕæ�÷zð F � t ÿ G�I Ê ú BE?
N ú \
Bìê�æJ�qðÕæ&÷oð [ �+ÿ GH[ þ

¦ I�k §daOï~�qíoèH��þ�¿�¯×«g±²µ^Ýb¡>·>ÓQ5¬�±´·>¸¯þYaOé�T*÷µæ�ò�ÿ]?¢çöõîõ¦ý®� �H�Hz þ
¦ I�G §�Þ þÄ©¢çöä�íoä&þd©�è6çîízä¨÷zä+ðqïqé¯êµçöè5�ÝçS�Ýé�ä��óêµ÷zç ë�ïqøóæ&õ�ë�æ5�qí�4 ú õöçîêzä�÷zæ�êµïq÷oä¡íoïq÷c�&ä+ñ6þ�ª�¤�«g¥j¬®5¯Y¤]¢

»Ä¤�«E¬®µh5¬®µw°�±² 3¥c5³²±´¤�¬Õý I�[ :²m�;74öm GH[�º�I�t m@ý®� ��G5k þ
F5z�G



¦ I�z §�Þ þ_©¢çöä+ízä&þ`N¢ä7�ìçöä+òÏè�ë&�qè6çîízäÈ÷oä�ðqï@é+êµçîèH�/åªä+êzãqèÛð@í,ë�è6÷(é�ä��Ðêz÷zç ë�ïqøóæ&õ�ë�æ5�qí+þ�ª�¤�«E¥j¬®5¯�¤]¢
ÎR¬gÏ5±�¬Õ¡>¡7¥7±�¬gÏ&¢O¤�¥�Á7¬®µ5«�¸7³e¥j¼~ýÄ� t5I 4A� [ � º � k �6ý~a�æ�ñ2� �HzHF þ

¦ I�� §daHþR�SþY©�è6÷®êµèH�$þæ¿Õ«g¬®µ�5½h¡7¬�³è5¯ë¸x¤]¢�ÂW¤�±S¸�¡x5¬®µæ°�±² 3¥c5³²±´¤�¬{¶
¬®5¯×¼�¸7±S¸�¢O¤�¥�Î�¬gÏ5±�¬Õ¡>¡7¥<¸¯þ
@ æ&å�üq÷oçöðqø&ä�Ö��qçA�6ä+÷zízç ê>ñ=�"÷zä�íoí�ý�� �Hz5� þ

¦ [5t §*Ú¨þHÌ*ãóêµæ@ý�\�þ�Ìxï@ê�æ@ýÐæJ�qðL¨|þ�â�æ��oçöåræ@þ @ ãÕæ&÷zæ&é+êzä�÷oçöíoêzçöé+í"è&ë�êµãqä�üqõöæ&ðqä�ÿ>ûÕæ&íoízç��qøxë�÷zä�8ìï@ä3�qé¯ñ
�qè6çîízä�è&ë$æ(é+ä3�óêµ÷oçîë�ïqøóæ�õqë�æ5��ýìæ5�qðræ(åªä+êzãqèìðªë�è6÷��qè&çöízä�÷oä�ðqïqé¯êµçîèH��þ$ª�»~Ý=Î�Áj¬�³]¡7¥j¬®5³²±´¤�¬®5¯
ª�¤�«E¥j¬®5¯ ý�m F ýÄ� �HzH� þ

¦ [ �3§f¨¨þ®Ì�K~æ&ðqæ@þ�\_�Ûé�ä+õöõöä��óêxõöè8ò ë�÷zä38Ðïqä��qé+ñ9�qè6çîízä:ðqïqä:êµèªêµãqä(÷zè�ê�æ�êzçS�qø|íoêµæ&õöõÆè�ë^é�ä��óêµ÷zç ë�ïqøóæ&õ
ë�æ5��þX���2ÃR¥>¤�·>¡>¡ µ5±�¬gÏ�¸f¤]¢�Á7¬�³�¡7¥jà´Âf¤�±S¸�¡¯ýqûqæ&ø6ä�í G5� m ºQG5�Hk ý ú �ìçîøH�qèH��ý~V�÷zæ5�qé+ä&ý¹� �Hz5z þ

¦ [HF §�Þ þ @ þ®ÌxízüÅè6÷ �@ä&þ�¿�5¬Q¸¯þM�Sä�÷oøóæ&åªèH�=�"÷zä�íoí 	 êµð$þîý|Ì��ìë�è6÷oð�ýÕízä+é�èH�qðOä�ðqç êµçîèH��ýÕ� ��GHG þ
¦ [ mJ§ ú þ��Sæ&ûÅè6ïqõöçîí�þ�Ã�¥<¤5 >� 3±�¯×±�³²¼�÷XÚ�5¬®µg¤�½ø°�5¥7±²� 3¯S¡>¸�5¬®µL»|³�¤�·>ÓQ�¸7³e±´·UÃR¥<¤�·>¡>¸>¸�¡>¸¯þ�aOéOT:÷zæ�ò�ÿ

?�çîõöõ®���qé&þ ý®m&÷zð ä�ð@çîêµçîèH��ýÄ� �H� �6þ
¦ [JI §dÙ@þgÙ@þ��"ãqä�õöæ5��ýEB�þg?,þ�N�ïqízíoä�õ.ý@æ5�@ðLÞ þ @ þÛp$ä�õîõöï@ë�þ ú íoêzïqð@ñ|è&ë�êµãqä¢çS�@ùqïqä3�qé+ä�è�ë$÷oä+ñg�qè6õîðqí

�Ðïqå�üÅä�÷ÆèH�:êµãqä"ûÅä�÷®ë�è6÷zåræ5�qé+ä"è&ëÛé�ä3�óêz÷zçîë�ï@øóæ&õ&ë�æ5�@í�þQª�¤�«g¥7¬®5¯~¤]¢MÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ¢O¤�¥MÃ�¤�À�¡7¥¯ý
� t �H4 k�G5t�ºEk�G5k ýQÌxé+êzè6ü�ä+÷�� ��G5� þ

¦ [H[ § � þ®N�æ��¾æJ�qð`Þ þ È þÄBÐò�çöå4þ
a4ä�æ&íoïq÷zä+årä��Ðêzí*è&ë^êzãqä¡åªä�æ5�OùÕè8òæ�6ä�õîèÛé+çîê>ñOæ5�qð9�6ä�õîèÛé+çîê>ñ
ùÕïqé¯êµïÕæ�êzçöèH�@í:æ�ê*êµãqä|äj�@ç ê(è&ë�æJ��V @ é�ä3�óêz÷zçîë�ï@øóæ&õ^ë�æ5��÷zè�êµè6÷+þ�ª|¤�«g¥j¬®5¯R¤]¢dÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ
¢O¤�¥
Ã�¤�À�¡7¥¯ýÕ� t mQ4öm � m º m �H� þ ý ú ûq÷zçîõM� �Hz �&þ

¦ [5k §dÙ@þ�aHþ~N�æ5�@ðÕæ&õöõ.ý � þ È ä�÷oé>KÐåÈæ5�@í�ý�æ5�qð=N:þ��SþEÞÁãqçîêzä&þ ú åªä+êzãqèìðqè6õöè&ø&ñ|êµè¨é�è&årûÕæ�÷zäxêµã@ä
û�ä+÷oë�è6÷oåÈæJ�qé�äxè�ë�õîè0òtûq÷oä�íoízïq÷oä(ë�æ5�2êzä�íoê¢÷oçöø6í�ï@ízçS�@øL� t �Ûÿ>ð@çöåªä3�qíoçöèH�Õæ�õÅë�æ5� é�ãÕæ�÷µæ&é¯êµä�÷oçöí�ÿ
êµçîé�í�þ�ª�¤�«g¥j¬®5¯$¤]¢�¶RÏ5¥j±´·7«g¯×³e«g¥c5¯ÄÎ�¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ�Ú�¡>¸�¡ 5¥<·>Óìý kH[ 4 F m [�ºQFJIHk ý�Ù&ï~�@äL� �H�Hk þ

¦ [HG §dÙ@þ ú þgBÛé�ã@ä+ê<�¾æ5�qð ú þg\�þ�VÕïqãqí�þÔ�5¬®µ� 7¤�¤�õ�¤]¢&¿�¯×«g±²µWØ�¼�¬®5½�±´·>¸
5¬®µW¿�¯×«E±²µWÝ2g·>Óg±�¬Õ¡7¥j¼�þ
Ù&è6ã~��ÞÁçöõîä+ñ�æ5�qð`BÛèH�qí����qé�ý¹� �H�Hk þ

F5zHz



¦ [5z § � þ|T¨þ|BÛãqä+ûqãqä�÷oð�þ&Ã�¥j±�¬Õ·7±ë¾®¯S¡>¸�¤]¢hÑ~«g¥3 7¤�½Lg·>Óg±�¬®5¥j¼~þ�a�æ&é+årçîõöõöæ5��ý®� ��[5k þ
¦ [5� §W��æ5� @ þÄBÛãqä+ûqãqä�÷oð�ý¹N:þÕVÕ÷zæ5�~K 	 æ�VÕèH�óê�æ&ç��qä&ý 	 æ&ïq÷oçöä�Þ þ®ÞHä�õîé�ã�ý�æ5�@ð2N¢è5�2Ù@þ � è0ò��@çöä&þ

��ä�õîèÛé+çîê>ñ(årä�æ&ízï@÷zä�åªä3�óê"ç��¡ë�æ5�¨÷oè&êµè6÷oí^ïqíoçS�qø*ûÕæ�÷oêµçîé�õîäÉçîåÈæ&ø&äR�6ä+õöèìé�çîårä¯êµ÷oñ&þ®ÃR¥<¤�·>¡>¡ µ5±�¬gÏ�¸
¤]¢�³�Ó�¡
¶�µ5ù�5¬Õ·>¡>¸f5¬®µd¶�¾�¾®¯×±´· 5³²±´¤�¬Q¸�¤]¢UñÄ�¸�¡7¥�¶
¬Õ¡7½h¤�½h¡7³e¥j¼~ýÄ� � �H4A� G5��º � z m@þ ý®� �H�5I þ

¦ kHt §fN(þ ú þYBìêz÷zïqü�ý 	 þ È èH�qé+ç{æ5�@ç¦ý @ þYÙ@þ È è6÷oä�÷+ý�aHþM�¡þ @ æ&ízä¯ñ6ý�B�þ 	 þ @ è6õöä�ý È þ È þ @ èÛè5KÅý
Ù@þ~¨*è&ê ��ïq÷+ý�?,þ|BìçöåªèH��ýÛæ5�qð9aHþ ú þ|Bìêµ÷oçîêzä&þ_���ÛùÕïqä3�@é�ä(è&ëjêµãqä*÷oä+ñg�qè6õîðqí&�Ðïqå�üÅä�÷�èH�2êµã@ä
û�ä+÷oë�è6÷oåÈæJ�qé�ärè&ë�é�ä��Ðêz÷zç ë�ïqøóæ&õÙé�è6åªûq÷oä�ízíoè6÷zí+þwª�¤�«E¥j¬®5¯�¤]¢�ÑQ«E¥� 7¤�½Lg·>Óg±�¬®5¥j¼�ýR� tH� 4 [JI � º
[JIHI ýD� �Hz�G þ

¦ k �3§dB�þ|BÛïQ��ï~KÐçjæ5�qð2Ú¨þ~Ö�øóæ&ç.þMN�è&ê�æ~êµçS�@ø�íoêµæ&õöõÄ�@è6çöíoä*ø6ä3�qä+÷µæ�êzä�ð4üóñ2é�ä��Ðêz÷zç ë�ïqøóæ&õ$ë�æJ� æ5�qð çîêzí
é�èH�óêz÷zè6õ.þM����ÃR¥<¤�·>¡>¡ µ5±�¬gÏ�¸�¤]¢�Áj¬�³]¡7¥jà´ÂW¤�±S¸�¡¯ýqûÕæ&ø&ä�í G5��G�ºgzHtHt ý ú �ìçöøH�@èH��ý|VÕ÷µæ5�@é�ä&ýÕ� �HzHz þ

¦ k�F §dB�þ®BÛï~�+ï~KÐç¦ýÕÚ¨þ|Ö¢øóæ&ç¦ý�æJ�qð`?(þ®?¾æ&÷zæ&ðÕæ@þ�©�è6çîízä:é�ãÕæ&÷zæ&é+êzä�÷zçîíoêzçöé�í¢çS� ûÕæ�÷oêµçöæ&õÆðqçîízé�ãÕæ&÷oø6ä:è&ë
é�ä��Ðêz÷zç ë�ïqøóæ&õ$ë�æJ�qí�þ�ì�«g¯�¯S¡7³²±�¬l¤]¢�³£Ó�¡�ª�»~Ý=ÎÉý F ��:P� [JI ;74 kHzH��ºE�Hk ý ú ûq÷oçöõM� ��G5z þ

¦ k mJ§ � þ¾âSæ&ïqõîü�ä+ä&ý^Ù@þWBÛè5�~�qä3�@årçîä�÷�ý�æ5�qðo¨¨þ�Ù&ä3�qíoä3��þ â�ãqä�ðqä+ízçîøH�Jæ5�qð¸ë�æ&üq÷oçöé�æ~êµçöè5�nè&ë
êµãqä�æ&ízåªä�Ê&æ�ízãq÷zæ&ä�íoêµæ5�qðÕæ�÷zðQûqõîä3�Ðïqåeé�ãqæ&å�üÅä�÷¡ë�æ5�/êzä�í®ê�ë�æ&é�çîõöç ê>ñ6þ�â�ä�é�ãQ�qçöé�æ&õ�÷zä+û�è&÷oê�ý
?¾æ&÷o÷zçîízèH�Ûÿ � ä�õîûqãqçÅâ�ãqä�÷oåÈæ&õBÐñÛí®êµä+årí+þ

¦ k5I §f?,þ6â�ä3�Q�qä3K�ä�í�æJ�qð�Ù@þ 	 þ 	 ïqårõîä+ñ&þÕ¶�¿�±�¥<¸7³RîR¤�«E¥<¸�¡�±�¬lÑQ«E¥� 3«g¯S¡7¬Õ·>¡¯þDaHþö��þ²ân�"÷oä�ízí+ýD� ��GHF þ
¦ k�[ § ú þ ú þÛâSè8ò��qíoä3�qð�þ�ÑÄÓ�¡�»|³²¥7«�·7³²«E¥<¡�¤]¢LÑ~«g¥3 3«g¯S¡7¬�³M»~Ó�¡ 5¥�¿�¯S¤�À"þ @ æ&å¡üq÷zçîðqø6äUÖ��qç��&ä�÷oízçîê>ñ

�"÷zä�íoí�ý @ æ&å�ü@÷zçöð@ø6ä&ý�Ö�¨¨ýqízä+é�èH�qðOä�ðqç êµçîèH��ýÕ� ��G5k þ
¦ kHk §�Þ þ$â�÷µæ&ï@û�ä+õ¦þdØ�±´¡9ÑÄÓ�¡>¤�¥j±´¡^µg¡7¥d»|³²¥<¤�¡7½�«E¬gÏ=µ5«g¥>·>Ó9Ú��µ5±²5¯×½L�¸�·>Óg±�¬Õ¡7¬Õþ È ÷zæ&ï~��ý¹¨:æ&÷oõ ÿ

íz÷oïqãqä&ý¹� �Hk�F þ
¦ k�G §f?,þ8â�íoïq÷zïqízæ5KÐç¦ýJ¨¨þ��>åÈæ&çîé�ãqç¦ý0æJ�qðdN:þ�aOç ñóæ5K�ä&þ ú íoêµï@ð@ñ:èH�*êµãqäÙ÷zè�ê�æ�êzçS�qø�í®ê�æ&õîõ6çS����æ5�qä+õöä�íoí

ðqç�6�ïqíoä�÷zí*è�ëÒé+ä3�óêµ÷oçîë�ïqøóæ�õ�ë�æ5�qíL:
��í®ê:÷zä+û�è6÷®ê�ýÆ÷oè&ê�æ�êzçöèH�qæ&õ�íoû�ä+ä�ðqí(è&ëÙíoêµæ&õöõ^é+ä�õîõöí�ý$é�÷zç êµçîé�æ&õ
çS�qõîä+ê�ùqè0ònæ5�qø6õîä�;�þ�ª�»~Ý9ÎuÁ7¬�³�¡7¥j¬®5³e±´¤�¬®5¯®ª|¤�«g¥j¬®5¯ ý|m t : F5kHt ;j4 FHGJ��ºQF5z�G ýD� �5z�G þ

F5zH�



¦ kHz §fVÒþJN(þ�Þ<ä+çöíc�qä�÷+þ ú ÷zä7�ìçöä+òÍè&ë�íoõöçîû,ë�æ&é¯êµè6÷oí�ë�è6÷�é+ä3�óêµ÷oçîë�ïqø6æ&õÛçîårûÅä�õîõöä+÷zí�þ�ª�¤�«g¥7¬®5¯®¤]¢R¿�¯×«g±²µ�¸
ÎR¬gÏ5±�¬Õ¡>¡7¥7±�¬gÏ&ý kHk ÿ´Þ ú Ê5V_\^ÿ<� z þ

¦ kH� §fVÒþ|aHþ~ÞÁã@çîêµä�þ�¿�¯×«g±²µ^Ý�¡>·>ÓQ5¬�±´·>¸¯þYa4é�T*÷µæ�ò�ÿ]?¢çöõöõ.ýQ©¢ä+òtÚÙè6÷ K�ý¹� �H�JI þ
¦ G5t §dT|þ~VÒþQÞÁçöíoõöçîé�ä3�Ðïqí+þ�¿�¯×«g±²µLÝ�¡>·>ÓQ5¬�±´·>¸f¤]¢�Ñ~«g¥3 7¤�½Lg·>Óg±�¬Õ¡7¥j¼~þ � è��6ä+÷�ý F ä�ð~�$þîý�� �HkH[ þ
¦ G �3§(â*þÕÞH÷zçöø&ãÐê�þ @ ä��Ðêz÷zç ë�ïqøóæ&õ�ë�æJ�«ûÅä�÷®ë�è6÷zåræ5�qé+ä�ò�çîêzãÝçS�qõîä+ê*é+õöä�æ�÷µæ5�qé+ä&þhª�¤�«g¥j¬®5¯R¤]¢dÎR¬gÏ5±�à

¬Õ¡>¡7¥j±�¬gÏ�¢O¤�¥Lã��¸�Ñ~«g¥� 3±�¬Õ¡>¸f5¬®µ^Ã�¤�À�¡7¥�ýÄ� tHk : z5I ÿ]T:âÒÿ<� zHk ;j4 �Ht5k�ºE� � F ýQÌxé¯êµè6üÅä�÷�� �5z5I þ
¦ GHF §(â*þÞH÷zçîø6ãóê�þ @ è6åråªä3�óêzí�èH�/é+è6årû@÷zä�íoízè6÷¡ä�6�ä�é�çîä3�qé¯ñ/íoé�æ&õîçS�qø4ò�çîêµã<÷zä+ñg�qè&õöðqí��Ðïqå¡ü�ä+÷

æ5�qð�÷zä+õ{æ�êzç��&ä4÷oè6ïqø6ãQ�qä�íoí�þËª|¤�«g¥j¬®5¯�¤]¢hÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ^¢O¤�¥�ã��¸)ÑQ«E¥� 3±�¬Õ¡>¸95¬®µxÃ�¤�À�¡7¥¯ý
: zH� ÿPT*âÒÿ]mQ��;�ýD� �HzH� þ

¦ G mJ§(â*þÞH÷zçîø6ãóê�ý�BÅþXa�æ&ð@ãÕæO�&æJ��ý�æ5�qð�Ù@þ � çiN�ä&þ @ ä3�óêµ÷oçîë�ïqø6æ&õÉë�æ5�<û�ä+÷oë�è6÷oåÈæ5�@é�ärò�ç êµã/ð@çöí®ÿ
êµè6÷®êµä+ð çS�ÛùÕè8ò�í�þpª|¤�«g¥j¬®5¯U¤]¢�ÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ�¢O¤�¥�ã��¸sÑQ«E¥� 3±�¬Õ¡>¸`5¬®µbÃ�¤�À�¡7¥�ý�� tHk : z m~ÿ
ÙH�YT @ ÿ]T:âÒÿ [ ;74 zH��[�ºg�HtHt ýQÌxé+êµè&ü�ä+÷W� �Hz5I þ

¦ GJI §(â*þ�Þ<÷oçöø6ãóê�ý|¨¨þÕâ*þDB�þ�â&��è&ï�ý$æJ�qðxBÅþÕaOæ&ðqãÕæO��æ5��þ&VSõöè8ònç���æ|é�ä��Ðêz÷zç ë�ïqøóæ&õÆë�æ5�4çöåªû�ä+õöõîä�÷
æ�ê,è56Åÿðqä�íoçöøH�Hé�èH�@ðqçîêzçöèH�qí+þ2ª|¤�«g¥j¬®5¯�¤]¢^ÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏf¢O¤�¥xã��¸bÑQ«E¥� 3±�¬Õ¡>¸h5¬®µ9Ã�¤�À�¡7¥¯ý
� tHk : z5I ÿ]T:âÒÿ<� z�F ;j4 � �Om ºE� � � ý�� �Hz5I þ

F5�Ht
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798 �;:=<=>@?BADC;EGFH?IE5�KJLEG< 8 <=MG:=MONDPg�QESR/>@TURVEGTXWD>S� 8 JYAKJ 8 N�?BMZ<YR*M\[]>��KC*EG>^<YT_MH�;:`>S�aAKMGAKJ=FbPcEGC;EG>��KJd:
R*MON 8 <`ES: 8/e :UMH� 8 :=>^R 8Gf EcT_MZR*gK< 8 J=J=>@MH�h<`ES:=>^MiMS?
�ZjA�lk9EGJU:`W 8 N 8 RVEG<dTmES:=>^MH��F^>S� 8lno8 :pk 8_8 �
?IE5�KJqE5�DN�T_MZR/gD< 8 JdJ=MZ<dJ frn AD:q< 8 T 8 �a:=F@PhEcTsMGR/gK< 8 JdJ=>^M5�t<=ES:`>@MuMG?��Zjwvuk9EGJ no8 >S�KCcTsM5�KJ=>@N 8 < 8 N
EGJ1:`W 8 AKgDg 8 <xF@>^R*>@: f WKMyk 8 [ 8 <{zU| 7 z}WQEGJ~< 8 R/My[ 8 N 8 [ 8 �i:`WK>@J~F@>^R*>@:sj%��EJ�KJ1MZ< n F^Myk 8 <=J f TsE5�
gK<dMONKADT 8 gK< 8 JdJ=AK< 8 J�<`E5�DCZ>S�KCq?B<=MZR�E�? 8 k�R*>^F@F^>@R 8 : 8 <dJ)MG?�k9ES: 8 <{AKgi:`M�gK< 8 J=J=AD< 8 J 8_� AD>@[SEGF 8 �;:
:`Mlv�ÊE�y��MS?�EJ�uES:`R*MZJdgKW 8 < 8*� AKgi:=M��a��>��KTXW 8 JYMS?�k{ES: 8 <L�9ESTsTsMG<=NK>��KC�:`M�gK< 8 J 8 �;:L���KNKADJd:`<d>�EGF
?IE5�'T_F�EGJdJ=>@�KTmES:=>^MH��J�:XE5�DNQEG<=NDJ � J 8_8 ÙGMZ<=C 8 �KJ 8 � ¦�� §���j gK< 8 JdJ=AK< 8 J�:`WK<dMZAKCZW�[ 8 �;:`>@F�ES:=>^MH�'EJ�KN
EG>@<�TsM5�KNK>@:=>^MH�D>S�KCLJdP]Jd: 8 R*Jsj)�YW 8 ESgKgKF^> 8 Nl< 8 J 8 EG<dTXWVE5�DN�N 8 [ 8 F^MGgKR 8 �;: 8_� MZ<d:=J�MH��T 8 �;:`<=>b?BAKC;EGF
���

�G� �



?IE5�KJ�My[ 8 <L:=W 8 gQEGJ�:6�K?�:pPVP 8 ES<=JLWQEm[ 8 F 8 ESN :=M*WD>^CZW 8 <Y?IE5� 8_¡ Ts> 8 �KT_> 8 J�k�>@:=Wc>^R*gK<=My[ 8 N9�DMZ>^J 8
TXWQEG<=EGT_: 8 <d>^Jd:=>^T_Jsj¢�YW 8 N 8 [ 8 F^MZgDR 8 �a: f WKMyk 8 [ 8 < f WQEGJ F�EG<dC 8 FbP n�8s8 �!MG?�E�:`<=>^EGFUE5�DN 8 <=<=MG<
�QES:=AK< 8Sf k�>@:=W :=W 8 gK<=>@RVEG<�PiM n � 8 T_:=>@[ 8�n�8 >��KC*E5�£>@R/gD<=My[ 8 R 8 �a:L>�� My[ 8 <`ESF^F�g 8 <d?BMG<=R/E5�KT 8 ?BMG<
?IE5�KJ1kxMZ<=¤a>S�DC�A~�KN 8 <~J=g 8 Ts>b�QT 8 �;[O>@<=MH�DR 8 �a:=Jsj)�YW 8 WK>^CGW/R/E5�aAD?IEGT�:`AK<d>S�KC�TsMGJd:`J f k�WK>@TXWiEG<d>^J 8
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Ppl,w1 - wall
static pressure
taps

Ppl,w2 - wall
static pressure
taps

Diffuser- Cone
assembly for
varying system
resistance

Pbp- average of 4 wall
static pressure taps

Flow
straightening
screens:
60%,50% and
45% porosity
(open area)

0.25 m 0.15 m

0.038 m

Box volume = 1.3 m3

2.28 m

Pth-Nozzle

0.1 m
1. m
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Ppl,w1 - wall
static pressure
taps Ppl,w2 - wall

static pressure
taps

Diffuser- Cone
assembly for
varying system
resistance

Pf-average of 4
wall static
pressure taps

Flow
straightening
screens

Plenum Chamber

7.

0 

in.
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Ppl,w1 - wall
static pressure
taps

Ppl,w2 - wall
static pressure
taps

Diffuser- Cone
assembly for
varying system
resistance

Pf-4 wall static
pressure taps

Flow
straightening
screens:
60%,50% and
45% porosity
(open area)

0.25 m 0.15 m

0.038 m

1.3 m
0.3 m

0.4 m

0.5 m

Box volume = 1.3 m3

0.42 m

jet

Pth-Nozzle

0.1 m
1.

0 

m
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To Airflow machine

Flow
straightener Grid resistance

Pf -wall static
pressure taps

 X-10 fan

P4-reference
pressure for
Airflo machine
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PLC with fan only:  Pf static at f an scroll exit

PLC with long pipe: Pfpb st atic at f an scroll exit

PLC with fan only:Ppl1 static at plenum chamber

STD: Pf s2 static at f an scro

ll 
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PLC Pd2 based f an scroll exit area

STD Pd2 based on f an scroll

ll 

exit area
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