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Ø|Ù$Ú�ÛkÜ�ÝßÞ

Õ@Ûn×/Å�xzyn¹P¥§z«x¡�®F'¡£´¼¢Fxª¼·�¤:»x¢F¨�¡/ª�¤F¡�«x»f²³½F¡v´¼xÀ�b�»x´µ´¸¦³²³¦©¡v«�¦©¢�«x»f¯µ¦ÿ»f¢2ªµ´
xÀt�¯¸®F¡£¯¿²³¡v´µ´�ª�¤F»x¢1fEÈ

Õ]Ý�×�ÔT¡vª�æ »x¢F®ÓÒæ É�¡�ª|¾8gÃ2¢Ffª�´�¾¿¤F¦³·�¤�®F¦�cd¡£¯�É�Ó`�¢A¡ixzyz¹P¥§z«�¡fÏw»x¢F®
Ô yi»x¢�Óob�»x´¸´µ¦³²©¦³¡ö«�¦³¢�«f»x¯¸¦ÿ»x¢�ª-xÀ8�¯¸®F¡£¯FfEÈ � ¤F¡v¢ÿª Ô yFÕ¢æ[×	� Ô yFÕ$Òæ[×>ª®F¡v¶d¡v¢F®F´��¢A²©Ó��¢gªµ¤F¡Æ¶�¡£¯¸¥k½Aª�»fª�¦©�¢ 4 ¨�KÁy/®F¡vþF¢F¡£®`É�Ó�ª�¤F¡4·öÓ'·£²³¦©·
�¯¸®F¡£¯�fÀCªµ¤F¡§Õjf�háÛn×�´¸ª�¯µ»x¢F®F´¿xÀqªµ¤F¡�´µ¡£·öª�¦©�¢Y¾¿¤F¡£¯¸¡�ªµ¤F¡Fxzyn¹|¥�n«x¡
ª�»xÃx¡v´¼¶F²³»x·£¡fÈ

`�ÜÁë�ë_è�ë_è 9	: ÝRë_Ü�Ý.öbÕ�â �'ª�»x¯=ª�¦©¢F¨¼À�¯¸�¥ ª�¤F¡¬®A¦ÿ»x¨�¯µ»x¥ xÀ:ªµ¤F¡¬¶��´µ¦Òª�¦©«x¡
ª|¾¿¦³´=ª-Ã2¢Fxª�Þ A ´µ¤Fz¾¿¢[¦³¢ôÂt¦³¨�½F¯¸¡kÝ'ÏR¾Ù¡&·v�¢F´=ª�¯µ½A·vª�»��2½:»x´¸¦³¶��´µ¦Òª�¦Ò«�¡�Ã2¢Ffª]Ï
¾¿¦©ªµ¤�ª�¤F¡�®F¡£´¸¦³¯µ¡v®[¶F¯µ�¶�¡£¯=ª�¦©¡£´4É�Óô»f¶F¶F²©Ó'¦©¢F¨Y´µ¡ö«�¡v¯�»x² xzyn¹|¥�z«�¡£´vÏCÝ�f¤ÑÄf¤ftÏ
´¸ªµ¡£¶iÉ�Ó`´¸ª�¡v¶mÈ

Ø|Ù$Ú�ÛkÜ�Ý á
÷|¢�ªµ¤F¡�þ:¯¸´¸ª-´=ª�¡£¶RÏR¾Ù¡&·v�¢F´=ª�¯µ½A·vª�»��2½:»x´¸¦³¶��´µ¦Òª�¦Ò«�¡�Ã2¢Ffª]Ï C ¾¿¤A�´µ¡�b�»x´@¹

´µ¦©²³¦©¡v«�¦©¢2«f»x¯¸¦ÿ»x¢�ªµ´¼xÀK�¯µ®F¡v¯¼ª|¾8[Õ�ªµ¤F¡&Ë¬»f´µ´µx¢ô¦³¢�«f»x¯µ¦³»x¢�ªØ×¬¡`�2½:»x²©´Æª�¤F»fªÆfÀ æ�È
ËÙ¤F'�´µ¡&¢F»fª�½F¯µ»x²K¢2½F¥kÉ�¡£¯¸´�É�»x¢A®ÇÊzÏq´µ½A·�¤#ªµ¤:»fª Ô A Õ¢æ[× : Ý
h É¹�ßÊzÈ&Ð¼¡v¯µ¡
Ô A Õ¢æ[×T¦³´qª�¤F¡ÙË¬»x´¸´µ�¢k¦©¢�«x»f¯µ¦ÿ»f¢2ªqfÀ.æ�ÈEÍ±´µ¦©¢F¨¼ªµ¤F¡£´¸¡8ª|¾84¢2½F¥kÉ�¡£¯µ´vÏf¾8¡Ù®F¡öþ:¢F¡
»&Ã2¢Fxª7Ï C ®F¦³»x¨�¯�»f¥§¥§»fª�¦©·ñ»x²©²©ÓxÏ�»x´¿´µ¤Fz¾¿¢�¦³¢iÂE¦³¨x½F¯µ¡-ý�ÈÎ8ÓY·£�¢F´=ª�¯¸½F·vªµ¦³�¢mÏF¾8¡�¤:»ñ«�¡

Ô A Õ�Ï C × : Ý|h�Éi� Ê : Ô A Õjæ[×!³
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Ø|Ù$Ú�ÛkÜ�ÝÇã
� ¤F¦©´¼À��²©²³z¾¿´¿¡ñ»x´¸¦³²©ÓiÉ�Ói�¢F¡�»x¶F¶F²©¦³·ñ»Nª�¦³x¢�xÀEª�¤F¡�À�x²³²³z¾¿¦©¢F¨�¯µ¡£²³»fª�¦©�¢`À��¯±ªµ¤F¡
Ë¬»x´¸´µ�¢i¦³¢�«f»x¯µ¦³»x¢�ª¿xÀtÃ'¢Axª�´vó

Ô A Õ ×�� Ô A Õ × :×Ö�Ø Õ ×!³
÷|¢F®F¡v¡£®mÏq»Y·v¯µ�´¸´µ¦©¢F¨�·�¤:»x¢F¨x¡&»fª4ªµ¤F¡k·£²³»x´µ¶ôx¢�ª�¤F¡k²©¡vÀÁªÆ´µ¦³®A¡kxÀUª�¤A¡&®F¦ÿ»x¨x¯�»x¥
xÀÙÏ C ¶A¯µ'®F½F·£¡v´4»�ª�¯µ¦Ò«'¦ÿ»x²mÃ2¢FfªñÏd»x¢F®�ªµ¤F¡�²©¦³¢FÃ2¦©¢F¨�¢'½A¥kÉd¡v¯ Ö�Ø fÀEª�¤A¡�·£x¯µ¯µ¡Ø¹´µ¶��¢F®A¦³¢F¨k²©¦³¢FÃ�¡a�'½F»x²³´±Ý	h ÉF��ÊzÈ8Ñ��¯¸¡£z«�¡v¯£ÏFª�¤A¡���¡£¦ÒÀ�¡£¯¸ªÙ®F¦ÿ»f¨�¯�»x¥�xÀ�Ï C »fªª�¤A¡&Édxª¸ª��¥ xÀÙÂE¦³¨�½A¯µ¡&ý�¦³´l�2½:»f´µ¦³¶��´¸¦©ª�¦Ò«�¡fÏm¾¿¤F¡£¢F·v¡<Ï C ¦³´�»��2½:»x´¸¦³¶��´µ¦Òª�¦©«x¡
Ã2¢Fxª�Õ}´¸¡£¡�·�¤:»x¶�ª�¡£¯ÆÝ�×ØÈ

÷|¢áª�¤F¡#´µ¡v·£�¢A® ´¸ªµ¡£¶mÏ4¾8¡#»x¯µ¯µ»x¢F¨�¡ôªµ¤F¡�b�»x´µ´¸¦³²³¦©¡v«%¦³¢�«f»x¯µ¦³»x¢�ª�´�xÀ/�¯µ®A¡£¯
ª�¤A¯µ¡£¡fÈ¬�'¦³¢F·v¡�äù»x²©²lÊ�ªµ¤F¡Fb�»x´µ´¸¦³²³¦©¡v«§¦³¢�«f»x¯µ¦³»x¢�ª�´�xÀE�¯µ®A¡£¯¿²³¡v´µ´�ª�¤:»f¢��¯¿¡a�'½F»x²Tª�
ª|¾8gxÀÙÏ C »f¢F®Pæ ·£�¦©¢F·£¦©®F¡§Õ}¦lÈ ¡xÈ Ô A Õ�Ï C × : Ô A Õ¢æ[×µ×ØÏ:¾Ù¡/·£�¢F·v²³½F®A¡�ªµ¤:»fªÆÏ C»x¢F®�æ »x¯µ¡8¯µ¡v²ÿ»fªµ¡£®�É�Ó�»¼´¸¡`�2½F¡£¢A·£¡¿xÀ.x L ¹P¥§z«x¡£´£È � ¤F¦³´t¦³´ � ÈNÐ¼»xÉF¦³¯¸FÊ ´E¯µ¡v´µ½F²Òª
À��¯�f : Ý�Õ}´¸¡£¡�) � ¨B/ÿ×öÈ�ÔT¡vªlæ C|: Ï C Ï[æ A ÏG³`³Í³ Ï�æÛÚ : æ Éd¡&»Y´¸¡`�2½F¡v¢F·£¡�xÀ
Ã2¢Fxªµ´£ÏA´¸½F·�¤�ª�¤:»Nª¬ª|¾Ù&´¸½F·£·v¡£¡v®F®F¦³¢A¨�Ã2¢Ffª�´�»x¯¸¡Æ¯¸¡£²ÿ»Nª�¡£®gÉ2Óg»^x L ¹P¥§z«�¡fÈeQ4½F¯
»x¦©¥û¦³´¬ªµ�¯µ¡£¶A²ÿ»x·v¡�ªµ¤F¦³´�´¸¡`�2½F¡v¢F·£¡kfÀEÃ2¢Fxªµ´¿É2Ói»&´¸¡`�2½F¡£¢A·£¡kxÀ_�2½:»x´¸¦³¶��´µ¦Òª�¦©«x¡
Ã2¢Fxªµ´{Òæ C : Ï C ÏuÒæ A Ï[³Í³Í³ÒÏ±Òæ�Ú}Ï:´¸½F·�¤�ªµ¤:»fª

Ô L Õ Òæ 5ÁÜÁC ×�� Ô L Õ Òæ 5 × : Ô L Õjæ 5ÝÜÁC ×�� Ô L Õjæ 5 ×!¥
ÛFf Ñ-f Ö ��Û�È¿Î8ÓPQ4¤2Ó�»x¥§»§»x¢A® � ´µ½FÃN»x¥�xªµFÊ ´±¯µ¡v´µ½F²ÒªñÏ�ª Ô L Õ¢æ A ×G� Ô L Õ�Ï C ×>ª®F¡v¶d¡v¢F®F´k�¢A²©Ó[�¢#ª�¤F¡§¶d¡v¯µ¥k½Aª�»fª�¦©�¢ 4 ¨ÿK L ®F¡vþF¢F¡£®�É�Ó[ª�¤F¡§·vÓ'·£²©¦³·��¯µ®A¡£¯xÀ�ªµ¤F¡YÀ��½F¯/´¸ª�¯µ»x¢F®F´&fÀ�ª�¤F¡�´¸¡£·vªµ¦³�¢�¾¿¤A¡£¯µ¡Yªµ¤F¡�x L ¹P¥§z«x¡gª�»xÃf¡£´&¶F²³»x·£¡fÏ6»x´¡öõ�¶F²³»x¦³¢A¡£®+»xÉ�z«�¡xÈîÂ:¯µ�¥ ª�¤A¦³´�«'¦³¡ö¾¿¶dx¦³¢�ªñÏU¦]È ¡fÈî¦ÒÀ�¾Ù¡`»x¯¸¡��¢F²ÒÓî¦©¢�ª�¡£¯¸¡£´=ª�¡£®
¦³¢`ª�¤A¡�·�¤:»x¢A¨�¡kxÀKªµ¤F¡Fb�»x´µ´¸¦³²³¦©¡v«`¦©¢2«f»x¯¸¦ÿ»x¢�ªµ´±fÀU�¯µ®A¡£¯¼ªµ¤F¯µ¡v¡xÏwª�¤F¡v¯µ¡&»f¯µ¡��¢F²©Ó
þ:¢F¦Òª�¡v²©Ó4¥§»x¢�Ó�·£x¥kÉF¦³¢F»fª��¯¸¦ÿ»x²f¶:»fª¸ª�¡£¯¸¢F´CxÀ"x L ¹P¥§z«x¡£´£ÈtÅ äù´=ª�»x¢F®F»x¯µ®mÊn¶:»Nªµª�¡v¯µ¢
xÀt»�x L ¹|¥�z«�¡-·£»x¢�É�¡�»x¶F¶A²³¦³¡v®�¦³¢F´¸¦³®F¡4»�²©�·£»x²RÉ�ñõ`�¢�ª�¤A¡-¯µ¦³¨x¤2ª¬´µ¦³®A¡-xÀtªµ¤F¡®F¦³»x¨�¯�»f¥�xÀ�Ï C Ïw»x´�´µ¤Fz¾¿¢�¦³¢iÂE¦³¨x½F¯µ¡lpFÈ
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Ø|Ù$Ú�ÛkÜ�Ý�ô
Ñ�x¯µ¡£z«x¡£¯£Ï2¾8¡±·£»x¢�·�¤F'�´µ¡±»l�2½:»x´µ¦©¶dx´µ¦©ªµ¦©«x¡¬¯µ¡v¶F¯µ¡v´µ¡£¢�ª�»fª�¦Ò«�¡¿À��¯Eª�¤A¦³´U¶:»fª=¹

ª�¡v¯µ¢mÏ8¦lÈ ¡xÈ%»#¯¸¡£¶F¯¸¡£´µ¡v¢�ª�»fªµ¦©«�¡�¾¿¤F�´µ¡P��¡v¦©À�¡£¯=ª�®F¦ÿ»x¨x¯�»x¥ Õ�¦³¢F´¸¦³®F¡Yªµ¤F¡iÉdñõF×�¦©´
�2½:»x´¸¦³¶��´µ¦Òª�¦©«x¡xÏ8´µ¡£¡�ÂE¦³¨�½A¯µ¡�Þ�ÈáÐ¼¡v¯µ¡i¾Ù¡�¯µ¡£¥§»x¯¸Ã�ª�¤:»fª�ª�¤A¡�ª|¾8.´µ¡v¨�¥�¡£¢�ª�´
»xÉ�z«�¡[»x¢F®áÉ�¡£²©n¾ ªµ¤F¡ô·£¯¸�´µ´@¹|´µ¤F»x¶d¡v® �'¡£¦©À�¡v¯¸ª�·v¦³¯¸·£²³¡�Éd¡v²³�¢A¨�ª��ª�¤A¡ô´�»x¥�¡
��¡v¦©À�¡£¯=ª¿·£¦©¯µ·£²©¡-´µ¦©¢F·£¡-ª�¤A¡vÓ`»x¯¸¡�·£�¢F¢A¡£·vªµ¡£®��½Aª�´¸¦³®F¡4ªµ¤F¡�²³'·ñ»x²RÉdñõdÈ
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Ø|Ù$Ú�ÛkÜ�Ý¸4
Ð±n¾8¡v«x¡£¯vÏ�ªµ¤F¦³´�´=ª�»x¢F®F»x¯µ®i¶:»fª¸ª�¡£¯¸¢�·v�¯µ¯¸¡£´¸¶d�¢A®F´±ªµ��¢F¡�´µ¶�¡£·v¦©þ:·�¶�¡£¯µ¥�½�¹

ª�»Nª�¦³x¢ 4 ¨�K L È6÷|¢i�¯µ®A¡£¯�ª��¨�¡vª¿¶F»fªµªµ¡£¯µ¢A´¼·v�¯µ¯¸¡£´µ¶��¢F®A¦³¢F¨�ª��xªµ¤F¡£¯¿¶�¡£¯µ¥�½�¹ª�»Nª�¦³x¢F´£Ï2¾Ù¡-¤F»z«x¡4ª�&¶�¡£¯¸¥k½Aª�¡¼ª�¤F¡4´=ª�¯µ»x¢F®F´�¦©¢F´µ¦©®F¡¼ªµ¤F¡-²³'·ñ»x²wÉ�ñõRÏF»x´¬´µ¤An¾¿¢
É�Ó�ª|¾Ù&¡ØõF»f¥§¶F²©¡£´��¢gªµ¤F¡Æ²©¡vÀÁª8´µ¦³®A¡ÆxÀqÂt¦³¨�½F¯¸¡|nAÈKà.¡¼�ÉF´¸¡£¯¸«x¡Æª�¤F»fª�»x²©²Fª�¤F¡v´µ¡
¶:»fª¸ª�¡v¯µ¢F´¼¤:»ñ«�¡��2½:»x´¸¦³¶��´µ¦Òª�¦Ò«�¡�¯µ¡£¶A¯µ¡£´¸¡£¢�ª�»Nª�¦©«x¡£´vÈ � ¤F¡öÓ�»x¯¸¡�®F¡v¶F¦³·öª�¡v®��¢�ªµ¤F¡
¯µ¦©¨�¤�ª�´µ¦©®F¡�xÀEÂE¦³¨�½A¯µ¡FnAÏAªµ�¨�¡öª�¤F¡v¯¿¾¿¦Òª�¤�ª�¤A¡£¦³¯|�'¡£¦©À�¡v¯¸ª¿®F¦³»x¨�¯µ»x¥§´vÈ

� ¤2½F´¿¾Ù¡�·ñ»f¢�¯¸¡£¶F²³»x·£¡4ªµ¤F¡�Ã'¢Axª�æ A É2Ó�»��2½:»f´µ¦³¶��´¸¦©ª�¦Ò«�¡-Ã2¢Fxª{Òæ A Ï:´µ½F·�¤ª�¤F»fª
Ô L Õ$Òæ A ×G� Ô L Õ·Ï C × :�Þ Õ Ô L Õ¢æ A ×�� Ô L Õ�Ï C ×¸×!³

÷PÀ4ªµ¤F¡�´µ¦©¨�¢%fÀ4ª�¤F¦©´g®F¦dcR¡v¯µ¡v¢F·£¡�¦³´§¾¿¯¸�¢F¨	Õ}¦lÈ ¡xÈ²ä��/Êù×öÏ�¾8¡b¥§»zÓ »x¯¸¯�»x¢A¨�¡�¦Òª
ª�ôÉ�¡oä h&ÊEÉ2Ó�·�¤:»x¢F¨�¦©¢F¨ôÀ��½F¯k·v¯µ�´¸´µ¦©¢F¨�´&É�¡vª|¾8¡£¡£¢�ª|¾Ù#´¸ªµ¯�»x¢A®F´�¦³¢F´¸¦³®F¡gªµ¤F¡
²³'·ñ»f²�É�ñõdÏ�´¸¡£¡`ÂE¦©¨�½F¯¸¡�pFÏK¾¿¤F¡v¯µ¡Yªµ¤F¡gÀ��½F¯�·£¯µx´µ´µ¦©¢F¨�´&»f¯µ¡Y¡v¢F·£¦©¯µ·£²©¡£®mÈ � ¤A¦³´
¥��®F¦Òþ:¡£®`¶:»Nªµª�¡v¯µ¢i¤:»x´¿ª�¤F¡�¦©¢2«x¡£¯¸´µ¡�¡!cR¡v·vª¼�¢1b�»x´µ´¸¦³²³¦©¡v«g¦³¢�«f»x¯µ¦³»x¢�ª�´�xÀt�¯µ®A¡£¯
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Ø|Ù$Ú�ÛkÜ�Ýed

ª�¤A¯µ¡£¡fÏx»f´qÀ�x²³²³z¾¿´RÀ�¯¸�¥Q4¤�Ó�»f¥g»¿»x¢F® � ´µ½AÃf»f¥§xªµFÊ ´C·£»x²³·v½F²ÿ»Nª�¦³x¢�Õ?)µ+s¨m/]Ïn¶F¯µ'xÀ
xÀCª�¤F¡v�¯µ¡v¥ Û�ÈùÝ�×öÈ

ÔT¦³Ãf¡v¾¿¦©´µ¡xÏ�¾8¡�·ñ»f¢&¯µ¡£¶A²ÿ»x·v¡�»x²³²mx L ¹P¥§z«�¡v´UxÀ:ª�¤A¡�´µ¡`�2½F¡v¢F·£¡|æ C : Ï C Ï�æ A Ï³Í³Í³ ÏmæÛÚ : æ*É�Ó¹x L ¹|¥�z«�¡£´6ª�¤F»fª6ª�»xÃf¡Æ¶F²³»x·£¡¿¦³¢§»/·v²³¡£»x¯µ²ÒÓ�»x¯µ¯µ»x¢F¨�¡v®§É�ñõ§»x¢F®¶F¯¸¡£´µ¡v¯¸«x¡§ª�¤A¡¹�2½:»f´µ¦³¶��´¸¦©ª�¦Ò«'¦©ª|Ó�xÀ8ªµ¤F¡�Ã2¢Fxª	Ï C È�÷|¢[ª�¤A¦³´4¾Ù»zÓxÏC¾8¡��ÉAª�»x¦³¢#»´µ¡a�2½F¡£¢F·v¡�xÀ_�2½:»x´¸¦³¶��´µ¦Òª�¦©«x¡4Ã2¢Fxªµ´{Òæ C : Ï C Ï±Òæ A Ï�³Í³Í³ ÏuÒæ�Úm»x¢F®`¡v¢F®�½A¶i¾¿¦Òª�¤
»��2½:»x´¸¦³¶��´µ¦Òª�¦Ò«�¡�Ã'¢Axª]Ï A ó : Òæ�Úq¾¿¤A�´µ¡Ob�»f´µ´µ¦©²³¦©¡v«`¦³¢�«f»x¯¸¦ÿ»x¢�ª�´¼xÀU�¯¸®F¡£¯¼ª|¾Ù
»x¢F®�ªµ¤F¯µ¡v¡/·v�¦³¢F·v¦³®F¡4¾¿¦Òª�¤�ª�¤A�´µ¡�xÀ�æ�È

Å¬ª�ª�¤F¦©´�¶d�¦©¢�ª-¾Ù¡§¥§¡v¯µ¡£²ÒÓô´µÃf¡vªµ·�¤�¤Fz¾!ª�¤F¡�¶F¯¸�·v¡£´¸´�·£x¢2ªµ¦³¢2½F¡v´£ó�¦©¢#ªµ¤F¡
Ñ}¹lª�¤�´=ª�¡v¶mÏm¾Ù¡�»f¯µ¯�»f¢F¨�¡�ªµ¤F¡Ob�»x´¸´µ²³¦©¡v«i¦³¢�«f»x¯¸¦ÿ»x¢�ª�´¼xÀ��¯µ®A¡£¯�Ñ�hüÛ&»x¢F®ô®F¡öþ:¢F¡
»o�2½:»x´¸¦³¶��´µ¦Òª�¦©«x¡YÃ2¢FxªGÏ 5 ¾¿¤F�´¸¡�b�»x´µ´¸¦³²³¦©¡v«#¦³¢�«f»x¯¸¦ÿ»x¢�ª�´/xÀ±�¯µ®A¡£¯&²³¡v´µ´�ªµ¤:»x¢
�¯±¡`�2½:»x²Cª�JÑ[h Ûk·v�¦³¢A·£¦³®A¡�¾¿¦Òª�¤�ªµ¤F�´¸¡kxÀ æ�ÈÆÂwx¯±ªµ¤F¦³´±¶F½F¯¸¶d�´¸¡xÏR¾8¡�¢A¡£¡£®
�¢F²ÒÓ��ÉF´¸¡£¯=«�¡�ªµ¤:»fª�¡v«x¡£¯=Ó ·v�¥kÉF¦©¢:»fªµ�¯µ¦³»x²Ù¶:»Nªµª�¡v¯µ¢ xÀ-»�x 5ÝÜÁC ¹|¥�z«�¡`¤:»x´§»�2½:»x´¸¦³¶��´µ¦Òª�¦©«x¡/¯¸¡£¶F¯¸¡£´¸¡£¢�ª�»fªµ¦©«x¡k¾¿¦©ª�¤HÑ A h�ÑÙ·£x¢�3¸½F¨�»fªµ¦³¢F¨§¶:»x¦©¯µ´±xÀ6·£¯¸�´µ´¸¦³¢F¨�´vÏ
¦lÈ ¡xÈE¶:»x¦³¯¸´ÙxÀC·v¯µ�´¸´µ¦³¢A¨�´¬´�»Nª�¦³´=ÀÁÓ'¦³¢F¨�ªµ¤F¡4·v�¢F®F¦Òª�¦³x¢F´-Õ]Ý�×8»x¢A®#Õ]ý�×8fÀ¦�'½F»x´µ¦©¶d�´@¹
¦©ªµ¦©«x¡-Ã'¢AxªÆ®A¦ÿ»x¨�¯µ»x¥�´�Õ}´µ¡v¡/·�¤F»x¶Aª�¡v¯-Ý�×ØÈ � ¤A¡�¤F¡£»x¯¸ª±xÀE´µ½F·�¤ô»��2½:»x´¸¦³¶��´µ¦Òª�¦©«x¡
¯µ¡v¶F¯µ¡v´µ¡v¢2ª�»fª�¦Ò«�¡�À��¯�»�x � ¹P¥§z«�¡g¦³´&´µ¤An¾¿¢�¦³¢+Ât¦³¨�½F¯¸¡1t�ÏUª�x¨�¡vªµ¤F¡£¯k¾¿¦Òª�¤�¦©ªµ´
��¡v¦©À�¡£¯=ªg®A¦ÿ»x¨�¯µ»x¥iÈ�Ð¼¡v¯µ¡bªµ¤F¡.ÛnÝ[¢F¡£¨�»fª�¦Ò«�¡b·v¯µ�´¸´µ¦©¢F¨�´g·£»x¢	É�¡b¶:»f¦³¯µ¡v® ¾¿¦Òª�¤
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¶��´µ¦Òª�¦©«x¡Y�¢F¡v´�»x²³�¢A¨�«�¡£¯=ª�¦©·ñ»x²¬²©¦³¢F¡v´£È�÷|¢�»x®A®F¦©ªµ¦³�¢mÏK¾8¡`¤:»ñ«�¡i»x²©¯µ¡ñ»f®AÓ�´¸¡£¡£¢
ª�¤F»fªg¦Òªg¦©´§¡£»x´¸Ó+ªµ.¶�¡£¯µ¥�½Aª�¡iª|¾Ù�´=ª�¯µ»x¢F®F´Y¦©¢F´µ¦©®F¡`ª�¤F¡�²³'·ñ»x²�É�ñõ ¾¿¦Òª�¤Fx½Aª
²³x´µ¦³¢A¨^�'½F»x´µ¦©¶d�´¸¦©ªµ¦©«'¦©ª|ÓxÈ
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Ø|Ù$Ú�ÛkÜ�Ý�}
Å¬ª¿²³»x´¸ª£ÏAª�¤F¡l�2½:»f´µ¦³¶��´¸¦©ª�¦Ò«�¡-Ã2¢FxªÄÏ!ó : Ïly @"C ¤:»x´¬ªµ¤F¡-¯µ¡a�2½F¦³¯¸¡£®i¶F¯µ�¶�¡£¯@¹ª�¦©¡£´vÈ v
õ^Ý.ö
÷kÜ�ø�~=â
Õ@Ûn×/Å¼²³²6ª�¤F¡Ô�2½:»f´µ¦³¶��´¸¦©ª�¦Ò«�¡�Ã2¢Fxª�´GÏ 5 ·£»x¢�É�¡Y½F¢FÃ2¢Fxª¸ª�¡v®�É2Ó.»�´µ¦©¢F¨�²©¡·v¯µ�´¸´µ¦³¢A¨�·�¤:»x¢F¨x¡�»fª�ª�¤F¡§·£²ÿ»f´µ¶.ªµ¤:»fª&»f¶F¶d¡£»x¯µ´/�¢.ªµ¤F¡g²©¡vÀÁª/´µ¦³®A¡gxÀ

ªµ¤F¡£¦©¯-®F¡vþ:¢A¦³¢F¨`®F¦³»x¨�¯�»f¥ Õ�´µ¡v¡§¡fÈ ¨FÈkÂE¦³¨�½A¯µ¡&ý�×ØÈ�÷|¢#¶:»x¯=ª�¦³·v½F²ÿ»f¯£Ïdªµ¤F¡
½F¢AÃ'¢Axªµªµ¦³¢F¨�¢'½A¥kÉd¡v¯�xÀ-Ïø¦©´/x¢F¡xÏt½F¢F²³¡v´µ´NÏ ¤F»x¶F¶�¡£¢F´�ªµbÉ�¡�ªµ¤F¡
ªµ¯µ¦©«'¦³»x²RÃ2¢Fxª£È

Õ]Ý�×�Î8Ó � ¤F¡v�¯µ¡v¥ u�»x¢F®	ÐÆ»xÉF¦©¯µFÊ ´g¯¸¡£´¸½F²©ª£Ï¿¾8¡ô·£x¢F·£²©½F®F¡bªµ¤:»fª�¡ö«�¡£¯=Ó
Ã2¢FxªÆ·ñ»x¢ôÉ�¡/ªµ¯�»x¢A´¸À��¯¸¥§¡v®b¦³¢�ªµ�»J�2½:»x´¸¦³¶��´µ¦Òª�¦Ò«�¡�Ã2¢Ffª4É�Ó�»�þ:¢F¦©ªµ¡
´¸¡`�2½F¡£¢A·£¡�xÀ�xzyz¹|¥�n«x¡£´vÏ4À��¯`»x¢�Ó�þAõ�¡£®ü¢F»fª�½F¯µ»x²-¢2½F¥kÉ�¡£¯1fEÈ ÷Pª
¾8�½F²©®gÉ�¡Æ¦³¢�ªµ¡£¯µ¡v´¸ªµ¦³¢F¨�ª��¤F»z«x¡-»/®A¦³¯µ¡v·vª8¶F¯µ'xÀdÀ��¯�ªµ¤F¦³´6À}»x·öªñÏ2¾¿¤F¦³·�¤
¦©¢�ª�½F¯¸¢#¦©¥§¶A²³¦³¡v´ � ¤A¡£�¯¸¡£¥ uAÈ � ¤F¦©´4¾Ù�½A²³®[¶dx´µ´µ¦©ÉF²©Ó�´µ¦©¥§¶A²³¦©ÀÁÓ�ªµ¤F¡
·v�¢F´¸ªµ¯µ½F·öª�¦©�¢�fÀtªµ¤F¡�®F¡£´¸¦³¯µ¡v®H�2½:»f´µ¦³¶��´¸¦©ª�¦Ò«�¡-Ã2¢Fxªµ´£È

Õ}ý�× � ¤F¡�Ã2¢FfªWÏ ¥§¦©¨�¤�ªK¡ö«�¡£¢�É�¡¬·�¤F�´¸¡£¢�ª�-É�¡�´¸ª�¯¸�¢F¨�²ÒÓO�2½:»f´µ¦³¶��´¸¦©ª�¦Ò«�¡fÈ
Ð±n¾8¡v«x¡£¯vÏ�¾8¡/®A�¢Axª±Ã'¢An¾ ¤Fz¾üª��¶F¯¸z«�¡�ª�¤:»fª£È
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�"�J�N� êÇþ�ç � ëký � æ¢»�ç�í.ãté�êRä�ç�¾|�bæqç:ïnð
÷|¢�ª�¤F¦©´C·�¤F»x¶Aª�¡v¯£Ïx¾8¡8¾¿¦©²³²xÀ�'·£½A´t�¢�»±·v¡£¯=ª�»x¦©¢/¢F¡v¦³¨�¤2É��½F¯¸¤F�'®�¯µ¡£²³»fª�¦©�¢��¢

ª�¤A¡8´¸¡vªKfÀ:Ã2¢Fxª�´t¦³¢F®A½F·£¡v®kÉ�Ó�ªµ¤F¡�·£¯µx´µ´µ¦©¢F¨Æ·�¤F»x¢F¨�¡¬x¶d¡v¯�»fªµ¦³�¢mÈ � ¤F¡¬ �x¯µ®F¦³»x¢
·£x¥§¶F²©¡öõ[fÀÙÃ2¢Fxªµ´�¦©´�»i´¸¦³¥�¶F²³¦©·£¦ÿ»f²t·v�¥§¶A²³¡öõ�¾¿¤F�´µ¡�«�¡v¯¸ª�¡Øõî´µ¡vª/·£x¢F´µ¦©´¸ª�´�xÀ
»x²©²mª�¤F¡�¦³´¸xª��¶�Ói·£²³»x´µ´¸¡£´¼xÀU´µ¥�'xª�¤i�¯µ¦©¡£¢�ª�¡v®bÃ2¢Fxªµ´Æ¦©¢�K L È�ÅÆ¢b¡£®F¨�¡�xÀKªµ¤F¡
 -�¯µ®F¦³»x¢g·v�¥�¶F²³¡Øõg¦©´¬»k¶:»f¦³¯ÙfÀqÃ'¢Axª�´�xÀt -�¯¸®F¦ÿ»x¢§®F¦³´=ª�»x¢A·£¡4�¢A¡xÏF¦]È ¡fÈU»k¶:»x¦©¯
xÀqÃ2¢Fxªµ´¬¾¿¤F¦³·�¤`®F¦dcR¡v¯¬É�ÓY�¢A¡4·£¯¸�´µ´¸¦³¢F¨�·�¤:»x¢A¨�¡�Õ}´¸¡£¡-´µ¡v·vªµ¦³�¢iÝ�ÏA·�¤:»x¶Aªµ¡£¯-Ûn×ØÈ
��¦©¥§¦©²ÿ»x¯¸²©Ó�ÏN»x¢�fw¹|´µ¦©¥§¶A²³¡öõ/¦©´6»�´¸¡vª6xÀKÕjf�h[Ûn×CÃ'¢Axª�´U¾¿¤F�´¸¡¿¶:»x¦³¯=¾¿¦³´¸¡¿ �x¯µ®F¦³»x¢
®F¦©´¸ª�»f¢F·£¡�¦³´gx¢F¡xÈ2±¡v·£¡£¢�ªµ²©Ó�ÏÆÑîÈ8Ð¼¦©¯�»x´µ»z¾Ù»�»x¢A®��&È8Í¼·�¤F¦©®:».¶F¯¸n«x¡£®�ª�¤F»fª
¡v«x¡£¯=ÓY¡£®A¨�¡ÆxÀTªµ¤F¡- -�¯¸®F¦ÿ»x¢�·£x¥§¶F²©¡öõ§¦³´�·£x¢2ª�»x¦³¢A¡£®Y¦©¢Y»�´¸¦³¥�¶F²³¡Øõ�xÀT¦³¢�þ:¢F¦©ªµ¡
®F¦©¥§¡v¢F´µ¦©�¢`Õ}´¸¡£¡i) � -0/ÿ×K»x¢F®�»x´¸Ãx¡v®�¾¿¤F¡öª�¤F¡v¯6¡v«�¡v¯¸Ó�fw¹|´µ¦©¥§¶A²³¡öõ/¦©´K·£�¢�ª�»x¦³¢F¡v®�¦³¢
»/´¸¦³¥�¶F²³¡Øõ�xÀT¦©¢Aþ:¢F¦Òª�¡¿®F¦©¥§¡v¢F´µ¦©�¢mÏ�À��¯8»x¯µÉA¦©ª�¯µ»x¯¸Ó�f�¨�å±È � ¤A¡4¢F¡öõ'ª8ª�¤F¡v�¯µ¡v¥
¨�¦Ò«�¡£´±»&¶��´µ¦Òª�¦©«x¡�»x¢F´=¾Ù¡v¯±ªµ�ªµ¤F¡£¦©¯��2½F¡£´=ª�¦³x¢mÈ

9	: Ý.ë_Ü�ÝRö ÛzÜ â+æ X{�!&MLif�� ï 'Y� ð ñ8�JÎ1�@?l�$#"�� ���&J!{'jì{�Çí%�[� ð ñ8�JÎ��@?
î������ ï ' ïí%���"�(ì{'$���"!J'$��ì{�#Õjf¹háÛn×�� ï 'Y� ð ñ8�JÎRC
Â:½F¯=ª�¤F¡v¯µ¥��¯µ¡fÏE¾Ù¡g´µ¤Fz¾�ª�¤:»Nªk¦©À8ª|¾ÙôÃ2¢Ffª�´&»x¯¸¡g¢Ffªk·£x¢F¢F¡£·öª�¡v®�É�Ó.»x¢

¡£®A¨�¡xÏwª�¤F¡v¢bª�¤A¡£¯µ¡�»x¯µ¡�¦³¢�þ:¢F¦©ªµ¡£²ÒÓ�¥g»f¢2Ó`´¸¤F�¯=ª�¡£´=ª4¶:»Nª�¤F´¼Éd¡öª|¾Ù¡v¡£¢�ª�¤A¡£´µ¡/ª|¾Ù
Ã2¢Fxªµ´±¦©¢�ª�¤F¡�Ûv¹P´µÃx¡v²³¡öª��¢ixÀCª�¤F¡/ -�¯µ®F¦³»x¢�·£x¥§¶F²©¡öõYxÀEÃ2¢Ffª�´£È

9	: Ý.ë_Ü�ÝRö Û�Û�Õ*)ç¨B/ÿ× â£¡ ��&;ì{��L ð ì{'$&
�@?zî������ ï æ ì{�=!.Òæ �@?] ���&J!{'jì{��!{' ï ��(ì{��í%�O� Å ���g#"�!&±�¹�JÎ�' ï �z'$�èÑ �"'$� �!ñÁL<�¹ì{��LÔ�������?�"AB�B'YX�ì{ñ8�!�"� î������ ïNÅ #"� ï �Û ���&��
!{'jì{�#!{' ï �(ì{��í%�F� �iæ ì{�=!KÒæ ' ï �����BC

Ð±¡£¯µ¡-ªµ¤F¡� �x¯µ®F¦³»x¢Y®F¦©´¸ª�»f¢F·£¡-É�¡vª|¾8¡£¡v¢�ª|¾8�Ã2¢Ffª�´¿¦³´Ùªµ¤F¡-¥�¦³¢F¦©¥g»x²w¢2½F¥&¹
É�¡£¯kxÀ¿·v¯µ�´¸´µ¦©¢F¨ô·�¤:»x¢F¨x¡£´�¢F¡£¡v®F¡£®�ªµ�ª�¯�»f¢F´¸À��¯¸¥ x¢F¡YÃ2¢Fxª�¦©¢2ªµbª�¤A¡Yxª�¤A¡£¯
Õ}´¸¡£¡o) � -0/¬»f¢F® )µ+"û"/ÿ×öÈ � ¤F¡v�¯µ¡v¥ ÛxÛ§¤:»f´k»x¢î¦³¢�ª�¡v¯µ¡£´=ª�¦©¢F¨b´¸¶d¡v·£¦ÿ»f²�·£»x´µ¡fÈiàî¡
´µ¤F»x²³²m´=ª�»fªµ¡�¦©ª¿»x´±»�·£�¯¸�²³²³»x¯¸ÓxÈ

P ë�Ü�ë�QRQ=÷kÜTS ý â£² î������	�@?7�m�0î������j�¢'$�$�^���$���!�!&
� Å �Jí?ì{���!�±�B�0î������j� �"!X>'jìJ'$�èÑ �"'$� �!ñÁLÛ�¹ì{��LÛ!{' é��!&±�!�"�Gî������ ï �@?]�B�0î������j�¢'$�$�J���$���!�!&������BC
Q4¢F·v¡§»f¨�»x¦³¢RÏRª�¤F¡&¶A¯µ'xÀÙfÀ � ¤A¡£�¯¸¡£¥ ÛzÜY¦©¢2«x�²©«x¡£´�xzyn¹|¥�n«x¡£´�»x¢F®�b�»x´@¹

´µ¦©²³¦©¡v«�¦©¢2«f»x¯¸¦ÿ»x¢�ªµ´`¶w¦©ª±¦³´¿¾¿¯µ¦Òªµªµ¡£¢b¦©¢�ªµ¤F¡/´¸¡£·v�¢F®ô´µ¡v·vªµ¦³�¢mÈ±Â:�¯�ª�¡v·�¤F¢F¦©·ñ»x²C¯µ¡£»N¹
´µx¢F´£Ïx¾8¡¬¤:»ñ«x¡Ùª�Æ»x´µ´¸½F¥§¡8ª�¤:»fªE»x²©²'Ã2¢Ffª�´K»f¯µ¡Ù¡v¢F®Fz¾8¡£®&¾¿¦©ªµ¤k»x¢kx¯µ¦³¡v¢�ª�»fªµ¦³�¢mÈ

¼ à



¼ òr2 ½ Ã�À[Ä`ÄET]Â�T/=Ã�T8U�Ã�ÀÁWRT]ÀÁU�V.Ä
ÀÁUÁY�V0wx/�1�X�WRY[T]ÀRU�\"X�¾-zmÂê/$ë X[ÅJÆ�U[X[V.Ä
º¼¡ö«�¡v¯¸ª�¤A¡£²³¡v´µ´vÏ � ¤F¡v�¯µ¡v¥§´¼ÛzÜ�»x¢F®bÛxÛÆ»x¯¸¡�ª�¯µ½A¡¼É�xª�¤�À��¯6�¯¸¦³¡£¢�ªµ¡£®�Ã'¢Axª�´8»x¢F®
¢F�¢'¹|�¯¸¦³¡£¢�ªµ¡£®�Ã2¢Ffª�´£È � ¤F¡8ªµ¤F¦³¯¸®�´µ¡v·vªµ¦³�¢k·v�¢�ª�»x¦©¢F´qª�¤F¡8¶F¯µ'xÀ:xÀ � ¤F¡£�¯¸¡£¥ Û�Û
»x¢F®�·ñ»x¢kÉ�¡Ù¯¸¡ñ»x®�¦³¢F®F¡v¶d¡v¢F®F¡v¢2ªµ²©ÓxÈEà.¡8·£�¢A·£²³½A®F¡8ªµ¤F¦³´t´µ¡£·öª�¦©�¢�¾¿¦©ªµ¤k»Æ¯¸¡£¥§»x¯µÃ
�¢�ª�¤A¡�´¸¡vª=¹|½F¶ixÀ � ¤A¡£�¯¸¡£¥ ÛzÜ�È

ÔT¡vªFì Éd¡g»x¢ f�¹P´µ¦©¥§¶F²©¡öõ[fÀ�ª�¤F¡Y ��¯¸®F¦ÿ»f¢î·v�¥§¶A²³¡öõ#fÀ�Ã2¢Fxª�´�Õjf2¨¢å¿Ï
f�* Ûz×öÈ � ¤F¡[«�¡v¯¸ª�¦©·£¡v´Pæ � Ï�æ C Ïd³Í³Í³ Ïlæ�y�xÀFì ¤:»ñ«�¡#¶:»x¦©¯¸¾¿¦³´¸¡# �x¯µ®F¦³»x¢
®F¦©´¸ª�»f¢F·£¡[�¢F¡fÈ ÷|¢ ¶F»x¯¸ªµ¦³·£½A²ÿ»x¯vÏ
æ � »x¢A®2æ 5 »x¯µ¡[·£x¢F¢F¡£·öª�¡v® É�Óú»�´¸ª�¯µ»x¢F®
¶:»x´¸´�»x¨x¡/�¶�¡£¯µ»fª�¦©�¢i»x²³x¢F¨�»x¢i¡£¥kÉ�¡£®F®A¡£®�®F¦©´µÃ�å 5 ÏCÛ>f ÑÉf fEÈ6àî¡/�ÉA´µ¡£¯=«�¡
ª�¤F»fªÙ¾8¡-¥g»ñÓ§¥§z«x¡�»�®F¦³´¸Ã�å 5 É�ÓY»x¢�¦³´¸xª��¶�Ó £ å 5 ÕEí¸×%®Iîï(ð � 7�CYñ ªµ¤:»fª�¶A¯µ¡£´¸¡£¯=«�¡£´ª�¤A¡�À�x²³²³z¾¿¦©¢F¨�ª|¾8§·v�¢F®F¦Òª�¦³x¢F´£ó

Õ@Ûn× � ¤F¡/Édx½F¢F®:»x¯=Ó`xÀKªµ¤F¡/®A¦³´µÃ1¸.å 5 ÕYí¸×¿¥�¡£¡öª�´�æ � ¦©¢b»x¢�¦³¢�ª�¡v¯¸«f»x²]ÏFÀ��¯»x²©²8í	¨�) Ü0¥£Û`/lÈ
Õ]Ý�× � ¤F¡`¦©¢2ªµ¡£¯¸¦³�¯/xÀ¿ª�¤F¡`®F¦©´µÃ Ñ¢fsívÕjå 5 ÕEí¸×¸×�¥§¡v¡vª�´�æ � ª�¯�»f¢F´¸«x¡£¯µ´µ»x²©Ó�¦³¢�¢A¡�¶��¦©¢2ª£ÏAÀ��¯¿»x²©²síz¨ ) Üm¥ñÛ`/]È

��½A·�¤%»x¢+¦©´µxªµ�¶�Ó�xÀ¼´¸ªµ¯�»x¢F®+¶:»f´µ´�»f¨�¡`®F¦³´¸Ã'´�®F'¡£´&¢Axª�»¯cd¡£·vª�ªµ¤F¡�Ã2¢Fxª
ª|Ó'¶d¡�fÀ|æ 5 ÈîÑ�x¯µ¡Y¶F¯¸¡£·v¦³´µ¡v²©ÓxÏKª�¤F¡�¦©´µxªµ�¶�Ó £ å 5 ÕYí¸×E®Iîïêð � 7�CYñ xÀ¿®F¦©´µÃ2´&®F¡vþF¢F¡£´»x¢+¦³´¸xª�x¶2Ó.xÀ¼·£�¯¸¯µ¡£´¸¶dx¢F®F¦³¢A¨îÃ2¢Fxªµ´ £ æ 5 ÕYí¸×E® îïêð � 7�CYñ È�÷|¢+ª�¤F¦©´k¾¬»ñÓ�¾8¡`·ñ»x¢»x¯¸¯�»x¢F¨x¡�ªµ¤:»fª�»x²³²Kªµ¤F¡g®F¦©´µÃ2´�å 5 ÏÙÛ�f ÑNf f »x¯µ¡�¶:»x¦©¯¸¾¿¦³´¸¡§®A¦³´g3¸x¦³¢�ªñÈ � ¤2½F´
æ � ¤F»x´4»g®A¦ÿ»x¨�¯µ»x¥ ¾¿¦©ªµ¤ô»g´µ¡v·vªµ¦³�¢ô»f´4´µ¤Fz¾¿¢[¦³¢bÂE¦³¨x½F¯µ¡§Û�Ï�¾¿¦Òª�¤of.®F¦³´=ª�¦³¢'¹
¨�½F¦©´µ¤F¡v®g´¸¶dxªµ´+6 C Ï�6 A Ï�³`³Í³ Ï�6|yAÏ2¾¿¤F¡£¯¸¡Æ·v¯µ�´¸´µ¦³¢A¨�·�¤:»x¢A¨�¡£´¬´¸¤F�½F²©®§ª�»xÃx¡¼¶F²ÿ»x·v¡
ª�#�ÉAª�»x¦³¢�æ C Ï�æ A Ï�³Í³`³©Ïzæ¹y�ÏÙ¯µ¡v´µ¶�¡£·öª�¦©«x¡£²ÒÓ�È � ¤A¦³´�´µ¡£·öª�¦©�¢ ¤F»x´YÝ�f ´=ª�¯�»f¢F®F´
²ÿ»fÉd¡v²³²³¡v®�} C Ïk} A Ïd³Í³Í³ÒÏk} A y�È& -�¦©¢F¨�»x²©�¢F¨Yª�¤A¡&Ã'¢Axª�æ � »x·v·£�¯¸®F¦³¢F¨Yªµ`¦©ª�´Æ�¯µ¦ ¹¡£¢�ª�»fª�¦©�¢mÏ:´¸ª�»x¯¸ªµ¦³¢F¨§»fª
} C Ï:¾Ù¡/¡£¢F·v�½F¢�ª�¡v¯¼ªµ¤F¡/´=ª�¯µ»x¢F®F´
} 5 Õ]Ý�f Ñ+f Ý¯fT×¬¦³¢�»
·£¡v¯¸ª�»x¦³¢Yx¯µ®F¡v¯Ù¾¿¤F¦³·�¤�®A¡£¶�¡£¢F®F´¿�¢g¤Fz¾ ªµ¤F¡4´¸ªµ¯�»x¢A®F´�»x¯¸¡4·£�¢A¢F¡£·öª�¡£®`�½�ª�´µ¦©®F¡
ª�¤A¡±¦©¢F®F¦©·ñ»fªµ¡£®�´µ¡v·vª�¦©�¢mÈ � ¤A¦³´6�¯µ®A¡£¯6®F¡vþF¢F¡£´8»�¶�¡£¯¸¥k½Aª�»fª�¦©�¢mÏ�´µ»zÓ 4 ¨�K A y @"C ÏxÀ8ª�¤F¡�¢2½F¥kÉ�¡£¯µ´kÝ�ÏtýAÏ�³`³Í³ ÏUÝf¢mÈ§à.¡�·£²³»x¦³¥øª�¤:»fª�¾8¡§·£»x¢.¡£»x´µ¦©²©Óô·�¤:»f¢F¨�¡§ªµ¤F¡
�¯¸®F¡£¯-xÀ6ª|¾8�´¸½F·£·v¡£¡v®F¦³¢F¨i´¸ªµ¯�»x¢A®F´£È&÷|¢F®A¡£¡£®RÏt²©¡vª�} C Ïk} A Éd¡kª|¾8�´¸½F·£·v¡£¡v®F¦³¢F¨´¸ªµ¯�»x¢A®F´£Ï6»x´/´µ¤Fz¾¿¢�¦©¢�ÂE¦©¨�½F¯µ¡gÝ�ÈbÎ8Óî»x¶F¶F²ÒÓ�¦©¢F¨b¯¸¡£¨�½A²ÿ»x¯�¦³´¸xª��¶�Ó#�¢F²ÒÓ�ÏC¾Ù¡
·ñ»f¢îª�¯µ»x¢F´=À��¯µ¥ ªµ¤F¡§¦©¢F®F¦©·ñ»fªµ¡£®#´µ¡£·öª�¦©�¢.¦©¢2ªµiªµ¤F¡�´µ¡£·öª�¦©�¢.xÀ¬ÂE¦³¨x½F¯µ¡�ýAÈgàî¡
�ÉF´¸¡£¯=«�¡¼ªµ¤:»fª6ª�¤A¡¼�¯¸®F¡£¯6xÀdª�¤F¡±´¸ªµ¯�»x¢A®F´¬} C Ïm} A ¦©´U¯µ¡v«x¡£¯¸´µ¡£®RÏF¢Fz¾�È�Ñ��¯¸¡£z«�¡v¯£Ï»/·v¯µ�´¸´µ¦©¢F¨�·�¤:»f¢F¨�¡4»Nª8ªµ¤F¡¼·v²ÿ»x´¸¶F´Ù¦©¢�«��²Ò«�¦©¢F¨O} C �¯z} A Ó'¦³¡£²©®F´6ª�¤F¡¼´�»x¥�¡¼Ã2¢Ffª�´»x´¿É�¡vÀ��¯¸¡xÈ

A A A

s ss1 s2 s3 s4

1 2 n

2n−1 2n

Ø|Ù$Ú�ÛkÜ�ÝßÞ



¼E½ \"X�U[ÄaV6W"Z�\6V6T�U�1ÇÄ!T$¾-zBÂ¯T]\0/0Äl¿�y¸ò0ó�Ë]¾�X.Ãx/mÄ ¼ 2

s s21

Ø|Ù$Ú�ÛkÜ�Ý á

s s1 2

Ø|Ù$Ú�ÛkÜ�ÝÇã
Ð±¡£¢F·v¡4¾Ù¡4¥§»ñÓ§»x´µ´¸½F¥§¡±ª�¤:»NªÙ¾8¡4¡£¢F·v�½F¢�ª�¡v¯¬ª�¤F¡Æ´¸ª�¯µ»x¢F®F´�} 5 xÀCÂE¦©¨�½F¯µ¡�Û¦³¢�»f¢§�¯¸®F¡£¯U·v�¯µ¯¸¡£´¸¶d�¢A®F¦³¢F¨�ª��»4þAõ�¡£®§¶F¯µ¡v´µ·v¯µ¦³É�¡£®�¶�¡£¯µ¥�½Aª�»fªµ¦³�¢ 4 ¨�K A y @"C È� ¤F¦©´¬¾¿¦³²³²RÉd¡�¦³¥�¶��¯¸ª�»x¢�ª¬¦³¢�ªµ¤F¡�¶F¯µ'xÀtxÀ � ¤A¡£�¯¸¡£¥ ÛzÜAÈ

´ � »/çdæCðvï � �Cäxïvý}æCì.ðÍý]íeãEéjý]ä�ê'ðN�s� xzy Ì�í.ç�¿�ê'ð
 -¦©«x¡£¢�»x¢Çf�¹P´µ¦³¥�¶F²©¡öõeì xÀ�ªµ¤F¡� -�¯µ®A¦ÿ»x¢#·£�¥�¶F²©¡öõ#xÀ�Ã2¢Ffª�´£Ït¾Ù¡Y´¸¤:»x²©²

·£x¢F´¸ªµ¯µ½F·öªÆ»�Ã2¢Fxª¿ª�¤F»fª¿´µ¶:»f¢F´Æ»f¢.Õgf¹húÛn×P¹|´¸¦³¥�¶F²³¡ØõRÏ'ª��¨x¡vª�¤A¡£¯�¾¿¦©ªµ¤_ì�È
ÔT¡vª
æ � ÏRæ C Ï�³`³Í³©ÏRæ�y�Éd¡�ª�¤F¡�«�¡v¯¸ª�¦©·£¡v´ÆxÀÙì`È¬æ � ¤F»x´Æ»�®F¦ÿ»f¨�¯�»x¥ ¾¿¦©ªµ¤�»

´µ¡v·vªµ¦³�¢�»x´±´µ¤Fz¾¿¢b¦©¢bÂt¦³¨�½F¯¸¡&Û�Ïw´µ½F·�¤iª�¤:»NªÆ»�·£¯¸�´µ´¸¦³¢F¨�·�¤:»x¢F¨x¡�»fªÄ6 5 ªµ¯�»x¢F´@¹À��¯¸¥§´Fæ � ¦©¢2ªµPæ 5 Ï6Û�fºÑuf fEÈ§Í¼´¸¦³¢F¨�ªµ¤F¡�þF¯µ´¸ªi¿¡£¦©®F¡£¥�¡£¦©´¸ª�¡v¯�¥§z«�¡fÏT¾Ù¡
¥§»zÓ�¦©¢�ª�¯µ'®F½F·v¡4»x¢§¡öõ'ª�¯µ»�É:»x¢A®g¾¿¦©ªµ¤�»/·v²ÿ»x´¸¶mÏ�´¸½F·�¤Yª�¤F»fª�»�·£¯µx´µ´µ¦©¢F¨k·�¤:»f¢F¨�¡
»fªUªµ¤:»fª6·£²³»x´µ¶�®F'¡£´6¢Fxª6·�¤F»x¢F¨�¡�ª�¤A¡±Ã2¢Ffª�ª|Ó'¶�¡xÈe���æ � ¤:»f´8»�®F¦³»x¨�¯�»f¥¾¿¦Òª�¤
»&´µ¡v·vª�¦©�¢�»x´¿´µ¤Fz¾¿¢i¦³¢iÂE¦³¨x½F¯µ¡lpFÏ�¾¿¤F¡£¯¸¡	6|y ÜÁC ¦³´¬ª�¤A¡/»f®F®F¦©ªµ¦³�¢F»x²d·v²ÿ»x´¸¶mÈ

A A A

s1 s2 3s s4 s s

1 2 n+1

2n+22n+1

Ø|Ù$Ú�ÛkÜ�Ý�ô
º±n¾ ¾8¡�»x¯¸¡g¯¸¡ñ»x®AÓ[ªµb®F¡öþ:¢F¡�»iÃ'¢Axª^æ�ô� È`àî¡ñ»ñ«x¡Yª�¤F¡Jf É:»f¢F®F´�¾¿¦Òª�¤

·£²³»x´µ¶A´�x¢�ªµ¤F¡�²©¡vÀÁª�xÀ4ÂE¦³¨x½F¯µ¡�pî»x¯µx½F¢F®+ª�¤F¡`¯µ¦©¨�¤�ª�¥��´¸ª�ÉF»x¢F®mÏ8½F´µ¦©¢F¨#ªµ¤F¡
¾8¡ñ»ñ«'¦³¢F¨î¶:»fªµªµ¡£¯¸¢%xÀ4ªµ¤F¡Hxzy ÜÁC ¹P¥§z«�¡i´µ¤An¾¿¢%¦³¢ ÂE¦³¨�½A¯µ¡[Û�ÏÙ·�¤F»x¶Aª�¡v¯�pFÏ8ª�



¼Jc 2 ½ Ã�À[Ä`ÄET]Â�T/=Ã�T8U�Ã�ÀÁWRT]ÀÁU�V.Ä
ÀÁUÁY�V0wx/�1�X�WRY[T]ÀRU�\"X�¾-zmÂê/$ë X[ÅJÆ�U[X[V.Ä
�ÉAª�»x¦³¢`»�Ã2¢Fxª�æ ô� È6àî¡��ÉF´µ¡v¯¸«x¡�ªµ¤:»fª�æ ô� ¦³´¿»&¢F¡v¦³¨�¤2É��½F¯/Õ}¦©¢`ªµ¤F¡/ �x¯µ®F¦³»x¢·£x¥§¶F²©¡öõF×8xÀt»x²©²dªµ¤F¡-Ã2¢Fxª�´|æ � Ï"æ C Ïd³Í³Í³ÒÏ"æ�yAÏF´¸¦³¢F·v¡4ª�¤F¡4¾8¡ñ»ñ«'¦³¢A¨§¶:»Nªµª�¡v¯µ¢`xÀ
ª�¤A¡
xzy ÜÁC ¹|¥�z«�¡±´µ¤Fz¾¿¢Y¦©¢gÂE¦©¨�½F¯¸¡-Û�Ï�·�¤F»x¶Aª�¡v¯	pAÏ�¦©´�¶F»x¯¸ª8xÀT»�ÎÙ¯¸½F¢F¢F¦³»x¢g²©¦³¢FÃ
Õ}´¸¡£¡�)�ùRû6/Á×ØÈK÷|¢��¯µ®A¡£¯8ªµ�¡v´¸ª�»fÉF²³¦©´µ¤ � ¤F¡v�¯µ¡v¥ ÛñÜAÏ'¾8¡4¤:»ñ«x¡Æª�/¶F¯µz«�¡¼ª�¤:»fª¬æ�ô�¦³´¿®F¦dcR¡v¯µ¡v¢2ª±À�¯µx¥�æ � ÏRæ C Ï�³Í³`³ÒÏRæ�yAÈÙÂwx¯¿ªµ¤F¦³´¿¶F½A¯µ¶��´µ¡fÏ�¾8¡�þF¯µ´¸ª¼¦³¢�«x¡£´¸ªµ¦³¨�»Nª�¡
¤Fz¾�æ�ô� »x¢F®�æ � »x¯µ¡&¯¸¡£²ÿ»Nª�¡£®RÈiæ�ô� »x¢F®�æ � ®F¦dcR¡v¯ÆÉ�Ó[»x¢�fw¹Pªµ¦³¥�¡£´Æ¦Òª�¡v¯�»fªµ¡£®
®F�½AÉF²³¡�xÀm»Fxzy ÜÁC ¹P¥§z«�¡fÏ�¾¿¤F¦³·�¤§¦³´6»�x A y ÜÁC ¹P¥§z«�¡/Õ�´µ¡£¡O)µ+=t0/ÿ×öÈUÎ�Ókª�¤F¡±¯µ¡v´µ½F²Òª
xÀB�&È�Q4¤�Ó�»x¥§»¼»f¢F® � È � ´µ½AÃf»f¥§xªµFÏn¾Ù¡�Ã2¢Fz¾�ª�¤:»Nª|ª Ô A y ÜÁC Õ¢æ�ô� ×Í� Ô A y ÜÁC Õjæ � ×>ª®F¡v¶d¡v¢F®F´Ùx¢F²©Ó&x¢§ª�¤A¡¼¶�¡£¯¸¥k½Aª�»Nª�¦³x¢ 4 ¨�K A y @"C ®F¡öþ:¢F¡£®gÉ2Ó&ªµ¤F¡±·vÓ'·£²©¦³·¿�¯µ®A¡£¯xÀ�ª�¤F¡�ÕlÝ�f
hbÝ�×E´¸ªµ¯�»x¢F®A´8xÀ�ª�¤A¡¼´¸¡£·vªµ¦³�¢�xÀRÂE¦³¨x½F¯µ¡�pFÈKÂw½A¯¸ª�¤A¡£¯£Ï�ªµ¤F¡£¯¸¡Æ»x²Ò¾¬»ñÓ'´
¡öõ�¦©´¸ª�´±»x¢`�¯¸®F¡£¯¿xÀCª�¤A¡gÕ]Ý¯f¹h%Ýx×Ù´¸ª�¯µ»x¢F®F´vÏw´µ½F·�¤iª�¤:»fª�ªµ¤F¦³´�®A¦�cd¡£¯µ¡v¢F·£¡�¦³´�¢Axª
â£¡v¯µîÕ}´¸¡£¡�¡xÈ ¨FÈ�)µ+ · /]Ïm¾¿¤F¡v¯µ¡��&ÈkQ4¤�Ó�»x¥§»�·£�¢A´¸ª�¯¸½F·vªµ´�»x¢[¦³¢Aþ:¢A¦©ª�¡/À}»x¥§¦©²©ÓixÀ
Ã2¢Fxªµ´¬É�ÓY»x¶A¶F²©Ó'¦³¢A¨�xzyn¹|¥�n«x¡£´Ù¾¿¤A¦³·�¤�·�¤:»x¢A¨�¡4´µx¥§¡|b�»x´µ´¸¦³²³¦©¡v«�¦©¢2«f»x¯¸¦ÿ»x¢�ªµ´ÙxÀ
�¯¸®F¡£¯ fT×ØÈKÅÆ·v·£�¯¸®F¦³¢A¨�ªµ�ªµ¤F¡±®F¦³´¸·£½F´¸´µ¦³x¢g»fª6ªµ¤F¡¿¡£¢F®§xÀdªµ¤F¡¿þ:¯µ´=ª8´¸¡£·öª�¦³x¢mÏ�¾Ù¡
¥§»zÓÆ»x´¸´µ½F¥�¡Uª�¤:»fªR¾Ù¡6¤:»ñ«�¡�»x²©¯µ¡£»x®AÓ-»f¯µ¯�»f¢F¨�¡£®-´¸½F·�¤k»f¢-�¯µ®F¡v¯T¦³¢4ªµ¤F¡6®F¦ÿ»x¨x¯�»x¥
xÀ�ÂE¦©¨�½F¯¸¡OpFÈ � ¤2½F´�æ�ô� »x¢F®�æ � »f¯µ¡�¢A�¢�¹|¡a�2½F¦©«f»x²©¡£¢�ªñÈ�Ð±n¾8¡v«x¡£¯vÏ_æ�ô� ·£�½A²³®´¸ªµ¦³²©²�·£�¦©¢F·£¦©®F¡U¾¿¦©ª�¤/�¢F¡8xÀFª�¤A¡ÙÃ2¢Fxªµ´Gæ 5 ÏAÛ]f ÑVf fEÈ��'½F¶F¶��´µ¡zæ�ô� ·v�¦³¢F·v¦³®F¡v´¾¿¦©ªµ¤�æ C È/÷|¢#ªµ¤F¡�»xÉ�n«x¡�·£�¢F´=ª�¯¸½F·vªµ¦³�¢[xÀzæ ô� Ïm¾8¡�¤:»ñ«�¡�¦³¢F´¸¡£¯=ª�¡£®#»x¢[¡Øõ�ªµ¯�»É:»x¢A®/¾¿¦©ªµ¤k»Æ´¸¡£¡v¥§¦©¢F¨�²©Ó4½F´µ¡v²³¡£´¸´K·£²³»x´µ¶RÏx´µ½A·�¤kª�¤:»fªE»¼·v¯µ�´¸´µ¦©¢F¨Æ·�¤:»f¢F¨�¡�»fªCª�¤F»fª
·£²³»x´µ¶#®F¦©®î¢Ffª�·�¤:»f¢F¨�¡�ª�¤F¡�Ã2¢Fxª�ª|Ó�¶�¡xÈ§à.¡�¥g»ñÓ#»x´-¾8¡£²©²�¦©¢F´µ¡v¯¸ª�ª|¾Ù�´µ½F·�¤
¡öõ'ªµ¯�»kÉ:»x¢A®F´¬¾¿¦©ªµ¤�·£²ÿ»f´µ¶F´vÈ � ¤A¡£¢�¾Ù¡-¥§»ñÓY»f¶F¶F²©Óg»k´µ¦©¥§¦©²ÿ»x¯6·v�¢F´¸ªµ¯µ½F·öª�¦©�¢`»x´
»xÉ�z«�¡xÏt½F´µ¦©¢F¨�»Px A y Ü L ¹|¥�n«x¡§¦©¢F´¸ªµ¡ñ»x®îxÀ�»Hx A y ÜÁC ¹P¥§z«x¡�ªµb�É�ª�»x¦©¢.»`Ã2¢Fxªæ�ô ô� ÈKÅÆ´�Éd¡öÀ��¯µ¡fÏ0æ�ô ô� »x¢A®�æ � »x¯¸¡¼®F¦©´¸ªµ¦³¢F¨�½A¦³´µ¤A¡£®�É�Óg»lb�»x´¸´µ¦³²©¦³¡ö«k¦³¢�«f»x¯¸¦ÿ»x¢�ª6xÀ
�¯¸®F¡£¯/ÕlÝ�f�h�ý�×öÈÙÑ��¯¸¡£z«�¡v¯£ÏÁæ�ô ô� »x¢F®Hæ C »f¯µ¡�®F¦³´=ª�¦©¢F¨�½F¦©´µ¤F¡v®�É�Ói»^b�»x´µ´¸¦³²³¦©¡v«
¦³¢�«f»x¯¸¦ÿ»x¢�ªUxÀR�¯µ®A¡£¯¼ÕlÝ¯f�hîÛz×öÈC÷|¢F®F¡£¡v®mÏ6æ�ô ô� »f¢F®�æ � ¤F»z«x¡¼ªµ¤F¡¿´�»x¥�¡�b�»x´µ´¸¦³²³¦©¡v«
¦³¢�«f»x¯¸¦ÿ»x¢�ª�´-½A¶îª�i�¯¸®F¡£¯gÕlÝ¯f�h Ý�×ØÏt´¸¦³¢F·v¡�ªµ¤F¡vÓ[®A¦�cd¡£¯�É�Ó[�¢F¡Jx A y Ü L ¹P¥§z«�¡fÏ¾¿¤F¡v¯µ¡ñ»f´
æ � »x¢F®Hæ�ô� : æ C »x¯µ¡�®F¦©´¸ª�¦©¢F¨�½F¦©´µ¤F¡v®`É2Ói»^b�»x´¸´µ¦³²©¦³¡ö«Y¦³¢�«f»x¯¸¦ÿ»x¢�ª¿xÀ
�¯¸®F¡£¯§ÕlÝ�f�h Ûn×öÈ�÷PÀ�æ�ô ô� ¤F»x¶F¶�¡£¢F´�ª�`·£x¦³¢F·v¦³®F¡k¾¿¦Òª�¤#�¢F¡�xÀ�ª�¤F¡�Ã2¢Fxªµ´Oæ A Ïæ L Ï�³Í³`³©Ï"æ�yAÏF¾8¡�¥g»ñÓY¦©¢F´µ¡v¯¸ª±�¢F¡�¥��¯µ¡ÆÉ:»x¢F®`¾¿¦©ªµ¤b»&·£²³»x´µ¶�ªµ�ªµ¤F¡�®F¦ÿ»x¨x¯�»x¥
xÀ¬æ � »f¢F®.»f¶F¶F²©Ó#»�x A y Ü0À ¹|¥�n«x¡&ª�bxÉAª�»x¦©¢#»iÃ2¢FxªOæ ô ô ô� ÈÔ¿¡£¶�¡ñ»fªµ¦³¢F¨`ª�¤F¦©´
¶F¯¸�·v¡£´µ´�ÕjfJháÛn×|¹lª�¦³¥�¡£´vÏ:»fª±¥��´¸ª£ÏF¾Ù¡�¡£¢F®�½F¶`¾¿¦©ª�¤�»�Ã'¢Axª¼¾¿¤A�´µ¡� �x¯µ®F¦³»x¢
®F¦©´¸ª�»f¢F·£¡-ª�¹æ 5 ¦©´��¢F¡fÏ"Ñ : Ü0¥ñÛ�¥`³Í³Í³!¥±fEÈ

+ � ã�æ ý]æ�õEæ_ýÁïzêO¾ � í ý}éE�+ç�¾±ð � ç � ïñê�ðöïÛã � ï � ð
÷|¢�ªµ¤F¦³´C´µ¡v·vªµ¦³�¢�¾8¡Ù´¸¤Fz¾+ª�¤:»fªCª�¤A¡£¯µ¡Ù»x¯µ¡8¦³¢AþF¢F¦©ªµ¡£²©Ó4¥g»x¢�Ó�Ã2¢Fxªµ´EÉ�¡vª|¾8¡£¡v¢

ª|¾8/Ã2¢Fxªµ´8fÀq -�¯µ®F¦³»x¢&®F¦©´¸ª�»f¢F·£¡¿ª|¾ÙAÏ�»f´8´=ª�»fªµ¡£®�¦³¢ � ¤F¡£x¯µ¡£¥ Û�ÛxÈEÅÆ²Òª�¤Fx½F¨�¤
¾8¡Y·£�½A²³®�½F´¸¡�»x¢+»x¢:»f²³�¨�x½F´�·v�¢F´¸ªµ¯µ½F·öª�¦©�¢�»x´k¦©¢.ª�¤A¡Y´µ¡v·£�¢F®+´¸¡£·vªµ¦³�¢RÏK¾Ù¡
¶F¯¸¡vÀ�¡£¯±»x¢Axª�¤F¡v¯¿·£�¢F´=ª�¯¸½F·vªµ¦³�¢�¾¿¤F¦©·�¤�¦©´�¥k½F·�¤b´¸¦³¥�¶F²³¡v¯£È

� ¤F¡4ª|¾8�Ã2¢Fxª�´;æ »x¢A®�Òæ ¤:»ñ«'¦³¢A¨� ��¯¸®F¦ÿ»f¢g®F¦©´¸ª�»f¢F·£¡4ª|¾8FÏAªµ¤F¡£¯¸¡-¡öõ�¦³´=ª�´
»bÃ2¢Fxª¹æ � ¾¿¤F¦³·�¤+®F¦dcR¡v¯µ´�À�¯µ�¥ æ »x¢F®öÒæ É�Ó��¢F¡�·v¯µ�´¸´µ¦©¢F¨ô·�¤:»x¢F¨x¡xÈ�æ �¤:»x´k»�®F¦ÿ»x¨x¯�»x¥ ¾¿¦©ªµ¤+»�´µ¡v·vª�¦©�¢+»x´k´¸¤Fz¾¿¢ ¦©¢�ÂE¦©¨�½F¯µ¡�Û�ÏUÀ��¯Of : Ý�ÏU´µ½F·�¤



à ½ ÀÁU�T�U[Å�T�U�T]V�/�ÅEÀ�¾zT]Â�yÇX[ÅÔÄ�w[X�WBV�/0Ä!V�zvÀmV0w[Ä ¼ |
ª�¤F»fª�».·v¯µ�´¸´µ¦©¢F¨�·�¤:»x¢A¨�¡ô»fª<6 C Õ��¯<6 A ×�ª�¯µ»x¢F´=À��¯µ¥�´�æ � ¦³¢�ª� æ Õ}�¯÷Òæ�Ï
¯µ¡v´µ¶�¡£·öª�¦©«x¡£²ÒÓF×ØÈÔ�'¦³¢F·v¡�¾8¡�·ñ»x¢î´µ²³¦©®F¡&�¢F¡�xÀ�ª�¤A¡§É:»f¢F®F´�»x²³x¢F¨�æ � Ïq¾Ù¡�¥§»zÓ»x´¸´µ½F¥�¡gª�¤F»fª�æ � ¤F»x´�»b®F¦³»x¨�¯�»f¥ ¾¿¦Òª�¤�»�´¸¡£·öª�¦³x¢+»x´k´µ¤An¾¿¢�¦³¢�ÂE¦³¨�½A¯µ¡�Þ'Ï
´µ½A·�¤�ª�¤:»fªÆ»§·v¯µ�´¸´µ¦©¢F¨Y·�¤:»x¢A¨�¡k»fª¼Å Õ��¯¼Î�×�ªµ¯�»x¢A´¸À��¯¸¥§´�æ � ¦©¢�ª�Ôæ Õ}�¯eÒæ�Ï
¯µ¡v´µ¶�¡£·öª�¦©«x¡£²ÒÓF×ØÈ

BA

Ø|Ù$Ú�ÛkÜ�Ý¸4
Å¼¨�»x¦³¢RÏF¾Ù¡�»x¯µ¡�¯µ¡£»x®AÓ`ª��®F¡vþF¢F¡&»&À}»x¥§¦©²©ÓgxÀKÃ2¢Fxªµ´ £ æ�ym®>y[ïBø`®F¦³»x¨�¯µ»x¥�¹

¥§»fª�¦©·ñ»x²©²©Ó�È�Å ®F¦ÿ»f¨�¯�»x¥ xÀkªµ¤F¡îÃ2¢Ffªoæ�y ¦©´`´µ¤Fz¾¿¢ü¦©¢ ÂE¦©¨�½F¯¸¡Çn�È ÷Pªb¦©´
½F¢F®A¡£¯µ´=ª�'�®iª�¤:»NªÆ¦Òª¼·v�¦³¢A·£¦³®A¡£´¿¾¿¦©ª�¤`ª�¤A¡�®F¦³»x¨�¯�»f¥ xÀUÂt¦³¨�½F¯¸¡/Þ��½Aªµ´µ¦©®F¡�ªµ¤F¡
¦³¢A®F¦³·£»fª�¡v®�´µ¡£·öª�¦©�¢mÈ

BA

n  full
twists

n  full
twists

−n  full  twists

Ø|Ù$Ú�ÛkÜ�Ýed�â ÅüÀ}»x¥§¦©²©Ó�xÀEÃ'¢Axª�´ £ æ¹yB®>yêï,ø
� ¤F¡g¤F�¯µ¦©â£�¢�ª�»x²6É:»x¢F®î¦³´/ª|¾¿¦©´¸ªµ¡£® �|f ªµ¦³¥�¡£´£ÏC¦³¢.»�¥§»x¢F¢F¡v¯/ªµ¤:»fª/¨�¦©«x¡£´

¯µ¦©´µ¡-ª�§Ý¯f[¢F¡v¨�»fªµ¦©«�¡�·£¯¸�´µ´¸¦³¢F¨x´£È � ¤F¡�ª|¾8§«x¡£¯=ª�¦³·£»x²TÉ:»x¢A®F´Æ»f¯µ¡�Édfª�¤`ª|¾¿¦³´¸ªµ¡£®
f ª�¦©¥§¡v´£È à.¡[�ÉA´µ¡£¯=«�¡#ª�¤:»fª�»x²©²Æª�¤A¡îÃ2¢Fxªµ´�æ¹y+¤:»ñ«�¡#ª�¤F¡ôª|¾8%¯¸¡`�2½F¦³¯¸¡£®
¶F¯¸�¶d¡v¯¸ªµ¦³¡£´vóU·�¤:»x¢F¨x¦³¢F¨�»&·£¯¸�´µ´¸¦³¢F¨§»fª¿Å ª�¯µ»x¢F´¸À�x¯µ¥�´;æ¹y&¦©¢2ªµ¹æ�Èe��¦³¥�¦³²³»x¯µ²ÒÓ�Ï
»&·£¯¸�´µ´¸¦³¢F¨�·�¤:»x¢F¨x¡/»Nª±Îáªµ¯�»x¢F´=À��¯µ¥�´;æ¹y�¦©¢�ª�¢Òæ�È

Ð±n¾8¡v«x¡£¯vÏw¾8¡-¤:»ñ«�¡4ªµk¶F¯¸n«x¡4ª�¤:»Nª¬ª�¤F¡¼À}»x¥§¦©²©Ó £ æ�ym®>y[ïBøg·£�¢�ª�»x¦³¢F´8¦³¢AþF¢�¹
¦©ªµ¡£²ÒÓk¥§»x¢�Ó&®F¦�cd¡£¯¸¡£¢�ª8Ã'¢Axª�´vÈ6Âwx¯6ªµ¤F¦³´6¶F½A¯µ¶��´µ¡¿¾Ù¡±·£x¢F´µ¦©®F¡£¯6ª�¤F¡±ÅÆ²©¡öõA»x¢F®A¡£¯
¶��²©Ó'¢F�¥�¦ÿ»f²lÏ�¾¿¯¸¦©ª¸ª�¡£¢i¦³¢bËÙ�¢�¾Ù»zÓ�Ê ´-¢Fxª�»fª�¦©�¢îÕ}´µ¡v¡�)µ´.´6/ÿ×öÈ � ¤A¦³´±¶d�²ÒÓ'¢F�¥�¦ÿ»x²



¼J� 2 ½ Ã�À[Ä`ÄET]Â�T/=Ã�T8U�Ã�ÀÁWRT]ÀÁU�V.Ä
ÀÁUÁY�V0wx/�1�X�WRY[T]ÀRU�\"X�¾-zmÂê/$ë X[ÅJÆ�U[X[V.Ä
¦³¢`�¢A¡�«f»x¯¸¦ÿ»xÉA²³¡l��¦³´�¢F�¯¸¥g»f²³¦³âv¡£®Yªµ§�¢A¡�À�x¯¿ªµ¤F¡-ª�¯¸¦©«'¦ÿ»x²dÃ2¢FxªÆ»x¢F®i´�»fªµ¦³´¸þF¡£´
ª�¤A¡�À�x²³²³z¾¿¦©¢F¨k¯µ¡v²ÿ»fªµ¦³�¢Ró

  Õj��×G�   Õ¢��× : ��  Õ¢��×�³
àî¡¼¯¸¡£¥§»x¯µÃ/ª�¤:»fª�ª�¤A¡ÆËÙx¢2¾Ù»ñÓg¶��²ÒÓ�¢A�¥§¦³»x²A·v�¯µ¯¸¡£´¸¶d�¢A®F´8ªµ�ªµ¤F¡¼¡ö«f»x²³½:»n¹

ª�¦©�¢¹ �gRÕ=Û�¥±��×KxÀRªµ¤F¡ÆÐ
Q�ÑbÂKÔ=� ¶��²©Ó'¢Fx¥§¦³»x²lÈTÅ¼´�¾8¡¼´¸¤:»x²©²w»x¶F¶F²ÒÓkª�¤F¦©´6´µÃx¡v¦³¢
¯µ¡v²ÿ»fªµ¦³�¢i´µ¡ö«�¡v¯�»x²Cª�¦³¥�¡£´vÏd¦Òª±¦³´±·£�¢�«�¡v¢F¦³¡v¢�ª-ª�g¦©¢�ª�¯µ'®F½F·v¡k»g·v�¢F·v¦³´µ¡/¢Fxª�»fª�¦©�¢
À��¯Uª�¤A¡±Ã2¢Ffª�´¬»f¯µ¦³´¸¦³¢F¨4À�¯¸�¥!·v¯µ�´¸´µ¦³¢A¨�·�¤:»x¢A¨�¡£´Ù»x¢F®�´µ¥��xªµ¤F¦³¢A¨�´6»fª�®F¦�cd¡£¯¸¡£¢�ª
´µ¶�xªµ´£È

ù�ë_êB÷6ê�Ù$ë_é â Â:�¯ÙõdÏwÓ�Ïwâ¹¨ �{ú £êû ®2Ï.æ¹«xüsý4®F¡v¢Fxª�¡v´¼ªµ¤F¡/Ã2¢Ffª¼¾¿¦Òª�¤�õ
À�½F²©²Aª|¾¿¦³´=ª�´�¦³¢�ª�¤F¡±¤F�¯¸¦³â£x¢2ª�»x²FÉ:»f¢F®Y»fª6ªµ¤F¡±ªµ�¶�²³¡vÀÁª6fÀRª�¤A¡¼´¸¡£·vªµ¦³�¢§´µ¤Fz¾¿¢§¦³¢
ÂE¦©¨�½F¯µ¡v´�ÞNþ¤nAÏ2Ó§À�½A²³²wª|¾¿¦³´¸ªµ´¬¦³¢§ª�¤F¡4²©¡vÀÁª8«�¡£¯=ª�¦©·ñ»x²dÉ:»x¢F®`»x¢A®YâÆÀ�½F²©²�ª|¾¿¦©´¸ª�´Ù¦³¢
ª�¤A¡/¯¸¦³¨�¤�ª�«�¡v¯¸ªµ¦³·ñ»f²CÉF»x¢F®mÈ � ¤A¡/´¸¶d¡v·£¦ÿ»f²C·£»x´µ¡�¾¿¤F¡v¯µ¡�õ.ÕÁÓ��¯±âz×¬¦³´ û ¥§¡£»x¢F´
ª�¤F»fª�¾8¡Y¤:»ñ«�¡§ª�b´¸¥§'xªµ¤.ª�¤F¡§®F¦ÿ»f¨�¯�»x¥ Õ�¦³¢.»x¢��¯¸¦³¡£¢�ªµ¡£®�¥§»x¢F¢F¡v¯�×�»fª�ªµ¤F¡
·£x¯µ¯µ¡v´µ¶��¢F®F¦©¢F¨�¶F²ÿ»f·£¡xÈUÅ¼´Æ»f¢i¡ØõA»x¥§¶A²³¡xÏ6æ<ÿ � ÿ"¦©´�´µ¤Fz¾¿¢�¦³¢`ÂE¦©¨�½F¯µ¡�t'È

BA

Ø;Ù$ÚGÛ¦Ü�ÝÈ}Áâ æ<ÿ � ÿ
÷|¢i¶:»x¯=ª�¦³·v½F²ÿ»f¯£Ï6æ @ y_y_y&®F¡v¢Fxª�¡v´
æ�yiÕjf�¨�å8×ØÈ
�	ÝRö
ö
÷ Û â

²³¦©¥y���ÿ Û
f A  gÕjæ¹y¬¶±��× : �
� A  gÕjæ<ÿ � ÿÐ¶%��×

ÎÙ¡öÀ��¯µ¡8¾Ù¡¿¶F¯¸n«x¡¿ÔT¡£¥�¥g»�ÛxÏ�²³¡öªK½F´U·v�¥§¶A²³¡vªµ¡8ªµ¤F¡�¶F¯µ'xÀwxÀ � ¤F¡v�¯µ¡v¥ûÛ�ÛxÈ
��½F¶A¶d�´¸¡gª�¤A¡§À}»x¥�¦³²ÒÓ £ æ¹yB®>yêï,øî·£�¢�ª�»f¦³¢F¡v®.þ:¢F¦Òª�¡£²ÒÓ[¥g»f¢2Ó#®F¦dcR¡v¯µ¡v¢2ª�Ã2¢Fxª�´vÏ
�¢F²ÒÓ�Ïwª�¤F¡v¢�ª�¤F¡�²³¦³¥�¦©ª¿fÀ�Ôq¡v¥§¥§»�Û/¾Ù�½A²³®ô·£²©¡ñ»x¯¸²©Ó`É�¡kâ£¡v¯µFÈ4Ð¼z¾Ù¡ö«�¡v¯£ÏTª�¤F¦©´
¦³´�¢Fxª&ª�¤A¡i·£»x´µ¡fÏ8´¸¦³¢F·v¡� gÕjæ<ÿ � ÿÐ¶%��×k¦©´k¢Fxª�âv¡£¯µAÈ�÷|¢F®F¡v¡£®mÏzæ<ÿ � ÿ ¦³´�»
·£x¢F¢F¡£·öª�¡v®�´µ½F¥ xÀ¬»�Ã2¢Fxªk»x¢F®îª|¾8ôÐ±�¶AÀ�²©¦³¢FÃ2´£È � ¤A¡£¯µ¡öÀ��¯µ¡fÏK¦©ªµ´kËÙx¢2¾Ù»ñÓ
¶��²©Ó'¢F�¥�¦ÿ»f²� §Õ¢æ<ÿ � ÿ�¶±��×q¦©´E»±¶F¯µ'®F½F·öªKxÀF»4ËÙ�¢�¾Ù»ñÓk¶��²©Ó'¢F�¥�¦ÿ»f²xxÀw»±Ã2¢Fxª
»x¢F® Þ � A ÏF¾¿¤F¦³·�¤i·ñ»f¢�·v¡£¯¸ª�»x¦³¢A²©Ó§¢Fxª±Éd¡�âv¡£¯µAÈ

`�ÜÁë�ë_è�ë_è��	Ý.ö�ö
÷Þ"â ÅÆ¶F¶F²ÒÓ'¦³¢F¨�ª�¤A¡&´µÃx¡v¦³¢î¯µ¡£²³»fª�¦©�¢�xÀ�ª�¤A¡gËÙx¢2¾Ù»ñÓ
¶��²©Ó'¢F�¥�¦ÿ»f²0f�ª�¦©¥§¡v´8»Nª�ªµ¤F¡¿·£¯¸�´µ´¸¦³¢F¨�´�xÀdª�¤F¡±²³¡öÀÁª�«x¡£¯=ª�¦³·£»x²:É:»x¢A®gxÀ[æ @ yky_y�Ï
¾8¡�¨x¡vª



à ½ ÀÁU�T�U[Å�T�U�T]V�/�ÅEÀ�¾zT]Â�yÇX[ÅÔÄ�w[X�WBV�/0Ä!V�zvÀmV0w[Ä ¼J©
 §Õ¢æ @ y¦y�y¬¶±��× :  gÕjæ @ y � y¬¶%��×kh f[�� §Õ¢æ � ÿ � ¶%��×!³ËÙ�¢�ªµ¦³¢2½F¦³¢A¨¿»fªTª�¤F¡U·v¯µ�´¸´µ¦©¢F¨�´TxÀ2ª�¤A¡�¯¸¦³¨�¤�ªd«�¡£¯=ª�¦©·ñ»x²�ÉF»x¢F®�xÀm gÕjæ @ y � y�¶%��×ØÏ

¾8¡�¨x¡vª
 gÕjæ @ yky_y¬¶%��× :  §Õ¢æ @ y ��� ¶%��×¦h f[�� §Õ¢æ @ y � ÿ ¶%��×�h f[�� §Õ¢æ � ÿ � ¶%��×!³
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