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lPm[monqp9r¤s�uwv�xWm[uwv{¥ ��¦D§ � §
£©¨4ª«uwm�¬¬R®Wu{r¯6m[ª ~ r � k �°�4�4�

��s6u k¡± ªc¨ j ¬m[² ~ rtu�m[uwv�rtuwmIm[ª�rtuwv�s6uw³ ~ � rtmIu � m´ª«m[µ } rª«m �¶¦ m ~ ¨6¬ }{� r¨4u�¨6·@s ~ ± s6ª ~ m ~ k ~�� mI²¨6·B¬¸ruwm°s6ªWm[µ } s � r¨4u ~�¹Wº�»¢¼ ¥5½ ¦ m[ªcm ¹ r ~ s ~ k ²b²bm � ªcr � ± ¨ ~ r � r¸¯4mT³wm�¾¿u{r � m´²ys � ªcrÁÀ § � ¦ m~ k ~�� m[²Âr ~©� k<± r � s�¬¬ k ~ ¨6¬¯6m[³X¯0r¤sb��s }w~c~ rts6uXmI¬¸r²bru¿s � rt¨6u�¨6u ¹ ¥<½ ¦ r � ¦ ª«m ~«} ¬ �¶~ ruhuw¨6uwÃ[mIª«¨m[u � ªcrm ~�ÄGÅ uw¨2½�uhs ~=Æ�ÇÈÇÊÉ�ËÈÌ{Í j m�rtu{v�ru � ª«¨<³ } � m[³�ru � ¨ �¶¦ mW²$s � ª�r¸À §@Î k s�Ï } ³;r � rt¨ }{~ ªcm[¨4ªc³wm[ªqnruwv�¨6· �¶¦ m�ª«¨2½ ~ s6uw³ � ¨6¬ } ²$u ~ ¨�· ¹ ¥4r � r ~ ¨6· � mIu ± ¨ ~c~ r j ¬m � ¨&ª«m[³ } � m �¶¦ m�s�²$¨ } u � ¨6·d¾{¬¬ÁnÐruv4ªcm°s � ¬ k ¥5s6uw³ � ¨4u ~ m[µ } mIu � ¬ k ¥ �«¦ m ~ ± s � m´s6uw³ � r²$m � s Å mIu � ¨ ~ ¨6¬¯6m �«¦ m ~ k ~c� m[² § Rruw³{ruwv�s6uÑ¨4ªc³wm[ª�rtuwv �«¦ s � ²Ñru{r²brÃ[m ~ ¾w¬¬ÁnÐruTr ~ s6ubÒ�Ó�n � ¨4² ± ¬m � m ± ª«¨ j ¬m[² § ��u ± ª¶s � n� r � m�¥ ¦ m } ª�r ~�� r � ~ s�ª«m }w~ mI³ � ¨b¾¿uw³�v4¨<¨;³�¨4ª«³{m[ªcruwv ~I§ � ¦ m ~ m ¦ m } ª�r ~�� r � ~ ¥ ¦ ¨2½©m�¯4mIª[¥D³{¨yuw¨ �¦ s°¯4mzs6u k v } s�ª¶s6u � mIm ~ ¨4u �¶¦ m�µ } s�¬¸r � k ¨�· �«¦ m�¨4ª«³wmIªcruwv ± ª«¨<³ } � m[³ § ��u � ¨4u � ª¶s ~�� ¥ j0k }w~ ruwvsX³{r¸¯<r³wmonqs6uw³<n � ¨6uwµ } m[ªÔs ±w± ªc¨gs � ¦ ½�r �«¦ s ±{± ª«¨°À<rt²$s � mI¬ k ¨ ± � r²$s�¬ j s�¬¤s6u � m[³Õ¯4mIª � moÀ ~ m ± ns6ª«s � ¨4ª ~ ¥ | v6ª¶s°½�s�¬U¥dÖ�¬tm�rtu�s6uw³��Ws°¯0r\ªcm � mIu � ¬ k vgs°¯6m �¶¦ m�¾¿ª ~c� s ±w± ªc¨°À;r²$s � r¨4u�s�¬tv4¨6ªcr �¶¦ ²·Z¨4ª�¨ ± � r²ys�¬=mI¬¸rt²Ñru¿s � r¨4u�¨4ª«³{m[ªcruwv ~I§
� ¦ r ~��«¦ m ~ r ~ ³{m ~ � ªcr j m ~ s�u�m�À � mIu ~ r¸¯4m � ¨4² ± };� s � rt¨4uws�¬ ~��¶} ³ k ¨6· �¶¦ m | v4ª¶s°½©s�¬ÁnqÖ�¬tm�rtu<n�Ws2¯0r9s�¬tv6¨4ªcr �¶¦ ²Âs6uw³yr �«~�} uw³wmIªc¬ k ruwv ~«} j ª«¨ };� ruwm ~ ¥5s6uw³Xs�¬ ~ ¨ ± ª«¨ ± ¨ ~ m ~ s6uw³�rug¯4m ~c� rvgs � m ~

r² ± ª«¨2¯4mI²$mIu �¶~�� ¨ �«¦ s � s�¬v4¨4ª�r �«¦ ² § l�m´rtu � ªc¨;³ } � mbs�u{mI½ � ¨ ~�� ²bm°s ~c} ª«mT·Z¨4ª �¶¦ m ~ m ± s�nª¶s � ¨4ª ~&}w~ mI³ � ¨�³{m � ¨6² ± ¨ ~ mys ± ªc¨ j ¬m[²¡¥Qs6uw³Õs�¬ ~ ¨¡³wm�¯<r ~ mysXuw¨2¯4m�¬@½�s k ¨6·^·Z¨4ªc²bruwv �¶¦ m~«} jw± ª«¨ j ¬tmI² ~ s6uw³ � ¨6² j ru{ruwv �¶¦ m ~ ¨6¬ }{� r¨4u ~´� ¨ �«¦ m ~ m ~«} j{± ª«¨ j ¬tmI² ~I§ � ¦ m ~ mXuwmI½×s ± n± ªc¨gs � ¦ m ~ s�ª«m&m[² ± rªcr � s�¬¬ k � ¨6² ± s6ª«mI³ � ¨$moÀ<r ~�� ruwvy¨6uwm ~ ru �¶¦ m&¬¸r � m[ª¶s �¶} ªcm6¥¿s6u{³¡·Gs�ª«m�½ØmI¬¸¬s6vgs�rtu ~����«¦ m[² § � ¦ m � ¨4² ± }{� s � r¨4u¿s�¬ j ¨ �«� ¬tmIuwm � Å rtu�s�¬¬ �¶¦ m�³{r¯0r³wm�n�s6uw³;n � ¨4u{µ } m[ª¡s ± n± ªc¨gs � ¦ m ~ r ~©�«¦ m � ¨4u ~c� ª } � � r¨4u¡¨6·Qs ±w± ª«¨°À<rt²$s � mI¬ k ¨ ± � rt²$s�¬ j s�¬ts6u � m[³h¯4mIª � m�À ~ m ± s�ª¶s � ¨4ª ~I§lPmÔ³wmI²$¨6u ~c� ª¶s � m �¶¦ s �%~c} j ~c� s6u � rts�¬Bª } uwu{ruwv � rt²bm�rt² ± ªc¨�¯6m[²bm[u �«~ � s6u j mÔ¨ j � s�ruwm[³ j0ks6v4v6ª«m ~c~ r¸¯4m�¬ k ¨ ± � rt²ÑrÃIruwv �¶¦ m&r² ± ¬tmI²$mIu � s � rt¨4u�¨6· �«¦ m � ¨4u ~c� ª } � � rt¨6u §
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lPm[m�n�p9r¤s6u{vTxzmIuwvTv4ª«s6³ } s � m[³¡ì�í;îÑî$ïyð�í<î Ç ï6í{ñ<ò@·Zªc¨4² �¶¦ mz®zu;r¯6m[ª ~ r � k ¨6·Q£�s�¬¸r¸·Z¨4ª«u{rtsÔs �
Î mIª Å m�¬tm k ru �2�6�4ó ¥=rtuô£©¨6² ± }{� mIªÑ� � rtmIu � mXs�uw³���s �¶¦ mI²ys � r � ~[§ xzmyª«m � mIr¸¯4mI³(s6u�� § � � §·Zª«¨6² Î mIª Å m�¬tm k s k m°s6ªqnqs6u{³;nqs�n ¦ s�¬¸·R¬ts � m[ª §�� ª�rt¨4ª � ¨�Ïq¨�rtu{ruwvy£©¨4ªcuwmI¬¸¬�rtu �2�4��õ ¥ ¦ m&½Ø¨4ª Å m[³
¨4u � ¨6² ± }{� mIª ~ m � } ªcr � k rtuP�<ruwvgs ± ¨4ªcm § ® ± ¨4u � ¨4² ± ¬m � rt¨4uÕ¨6· ¦ r ~���¦D§ � § ¥ ¦ mT½�r¬¸¬ j m[v6ru½Ø¨4ª Å s � �^�{���Øru��;¨ }{�«¦ m[ªcu�£�s�¬¸r¸·Z¨4ª«u{rts §
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�Ø½Ø¨ } ¬³�¬¸r Å m � ¨ �¶¦ s6u Å ��¨<³X·Z¨4ªWxWr ~ j ¬m ~c~ ruwv ~ ¥Ds6u{³�·Z¨4ª ~c}w~c� s�rtu;rtuwv�s6uw³¡½�s � � ¦ ruwvh¨2¯4mIª²bm §
�©s�²Âv4ª«s � m�· } ¬ � ¨T² k s6³{¯0r ~ ¨4ª���B¯�sb�Rs6ªc³w¨ ~ ·Z¨6ª ¦ m[ª©m[uw³{¬m ~c~ ± s � rm[u � m�s6uw³Xv } rt³¿s�u � m §xzmIª � ¨6u{¾¿³wmIu � mXru�²$m ¦ mI¬ ± mI³(²bm �«¦ ª«¨ } v ¦ s�³{r�� � } ¬ � ± ª«¨ � m ~«~I§ � ¦ mh½�s ~ m ~ ± m � r¤s�¬¸¬ k} uw³{m[ª ~�� s6u{³{rtu{v�s�uw³Js �[� ¨4²b²$¨<³¿s � rtu{v�¨6·�² k ½�r ~c¦�� ¨�v4ª¶s�³ } s � m ± ª«¨6² ± � ¬ k ¥zs6uw³�½©s ~v4mIuwm[ªc¨ }w~ ½�r �¶¦ s6³{¯0r � m$s � s�¬¸¬ � rt²bm ~I§ xWm[ª�³wmIm ± rtu ~ rv ¦g�¶~ s6uw³ ± ¨ ~ r � r¸¯4m � ªcr � r � r ~ ² ~´¦ s2¯6mj m[m[u�rug¯�s�¬ } s j ¬m � ¨h² k ªcm ~ m[s6ª � ¦D§ � � ¦ mIªcr ~«¦��¶¦ mT¨ ±w± ¨4ª �«} u{r � k ¨�· ¦ s°¯<ruwvh½Ø¨4ª Å m[³�½�r �¶¦¦ mIª §
� ¦ s6u Å0~ s�¬ ~ ¨´v6¨ � ¨Ô�&s°¯0rt³�� ¦ ²b¨ k ~ s6u{³h£Ø¬ts�rª«m%£�s6ª«³{rm6¥0·Z¨4ª ~ m[ªc¯0ruwvT¨4u$² k � ¨4²b²Ñr � n� mIm § � ¦ m�rtª � ¨4u ~c� ª } � � r¯6m ~c} v4v4m ~c� r¨4u ~W¦ s°¯4m j m[m[u }w~ mI· } ¬ §�B¬tm[s°¯4m%½�r �¶¦ ²$s6u k ¦ s ±{±0k ²bm[²b¨4ª�rtm ~ ¨6·9� �«¦ s � sTs6uw³ � rt²bm ~ ± m[u � ½�r �¶¦ ·Zª�rtmIuw³ ~ ²ys�³wm¦ mIª«m § ��m ~ ± m � r¤s�¬¬ k mIu6Ïq¨ k m[³ �«¦ mT²$s6u k ~�� r² } ¬ts � rtuwv � ¨4ug¯4mIª ~ s � r¨4u ~ s6uw³�¾wm[ª � mI¬ k ·Z¨ } v ¦g�

� ¦ m ~«~ ²ys � � ¦ m ~ ½�r �¶¦ ��s6ª � ¨ ~�| v } r¬m[ª«s § x�r ~�~ � ¦ ¨6¬¤s�ª ~«¦ r ± s6uw³�rtu � mI¬¸¬tm � �´¦ s°¯4m j mIm[ufrtu<n~ ± rtª«s � r¨4u¿s�¬-¥Bs�uw³M�%½�r ~«¦M¦ rt² s�¬¸¬ �¶¦ m j m ~c� ru ¦ r ~ · }{�¶} ªcm�mIuw³wm°s°¯6¨4ª ~I§ � ¦ s�u Å0~ s�¬ ~ ¨ � ¨
�<rts6uwv�n�x } s � �&¨ ¦ ¥RÖ�rt²Tnq£ ¦<} s6uM�=¨ ¦ s�uw³PlPmIrÁnq� ~ s6uwv���¨6r@·Z¨6ª j mIruwv�m�À � m�¬¬m[u � ³{ru{ruwv
� ¨6² ± s6u{r¨4u ~[§ Î mIruwvf½�r �«¦(�«¦ m[² m�¯4¨ Å m[³�²$s6u k ½Ø¨4uw³wmIªc· } ¬W²bm[²b¨4ª�rtm ~ ¨6· ¦ ¨4²bm § � k¨�� � mI²$s � m ~&Î ªcrts6u�l�r¬¸¬tmI²¡¥��zm[s�¬\�&¬mI½ s6u{³��%s°½©s4s6Ã |z¦ ²bm[³ ~c¦ s6ª«mI³�ru�² k ~c� ª } v6v6¬tm ~s6uw³bÏq¨ k ~ ¥5s6uw³¡½Øm[ª«m´s � ¨4u ~c� s�u �W~ ¨ } ª � m´¨�· � ¨4²Ñ·Z¨4ª �[§� ¦ r ~ ªcm ~ m[s6ª � ¦ ½©s ~ ± s6ª � r¤s�¬¬ k ~«} ±w± ¨6ª � mI³ jgk �«¦ m��&�%�×v4ª«s6u �¶~ � ó4ó4ó{�°õ n ��� n � n ó6ó��6ós6uw³�� ó4ó6ó{�°õ n ��� n���n �2�4�4� ¥4s6uw³ �¶¦ m%�%�{ Pv4ª«s6u �¶~ £�£���n ���6ó4ó;����� s6uw³������Un �{�����;�2�4�;§R| u k
¨ ± ru{r¨4u ~ ¥4¾¿uw³{ruwv ~ ¥;s�uw³ � ¨4u � ¬ }w~ r¨4u ~ ¨4ªBªcm � ¨4²b²$mIuw³¿s � rt¨6u ~ m�À ± ª«m ~«~ m[³yru �¶¦ r ~B�«¦ m ~ r ~ s6ªcm�¶¦ ¨ ~ m�¨6· �¶¦ m�s };�¶¦ ¨4ªWs6u{³�³{¨yuw¨ � ª«m��wm � �W�¶¦ m�¯0rmI½¢¨�· �«¦ m ~ mÔs6v6m[u � rtm ~[§��½©¨ } ¬t³�s�¬ ~ ¨�¬¸r Å m � ¨ �¶¦ s6u Å ² k�± s6ª«mIu �¶~ s6u{³�·Gs6²Ñr¸¬ k ·Z¨4ª �¶¦ m�rtªW¬t¨2¯6mÑs6uw³ � s6ªcm § � ¦ m¬m ~«~ ¨4u ~ ½ ¦ r � ¦ ² k ²b¨ �«¦ m[ª���¨�r¸n�xz¨4uwv��&¨ ¦ s6u{³Õ² k ¬ts � m´·Gs �¶¦ mIª�£ ¦ ¨<¨4u;nq� ¦ r¤s6² xzmIuwv� s } v ¦g� ²$m ¦ s°¯6m ¦ m�¬ ± m[³�²bm&rtu�² k ~��¶} ³{rm ~ s6uw³¡½�r¸¬¬=v } rt³wm�²bm �¶¦ ªc¨ } v ¦ ¬¸r·Zm §
 Rru¿s�¬¸¬ k ¥4�=² }w~�� m�À ± ªcm ~«~ ² k ³wmIm ± m ~�� v4ª¶s � r �«} ³wm � ¨�² k ½�r¸·Zm6¥0� � mI¬¸¬¤s;¥4·Z¨4ª ¦ m[ª � ¨4u ~c� s6u �m[u � ¨ } ª«s6v4mI²$mIu � s6uw³ j m�¬rmI·Drtuy²$m § � � ½©s ~ ³{r�� � } ¬ � ·Z¨4ª }w~�� ¨ j mzs ± s6ª ���¶¦ m ~ mz·Zm�½ k m[s6ª ~ ¥j }{�B~«¦ m�uw¨4u{m �¶¦ mI¬m ~«~�Å m ± � ·Gs�r �¶¦ rub²bm�s6uw³bvgs°¯4m�²bm �«¦ m©·Zª«mIm[³w¨6² � ¨ ± } ª ~c} m�² k ³wª«m[s6² §

� ¦ r ~W�«¦ m ~ r ~ ½Ø¨ } ¬³�uw¨ �z¦ s2¯6m j m[mIu ± ¨ ~c~ r j ¬tm�½�r �¶¦ ¨ };�z¦ m[ª ~ s � ªcr¸¾ � m ~[§
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' (*),+�-/.103254�+/67.,) '
�4§¸� � ¦ m��B¬r²Ñrtu¿s � r¨4u���ª«³{m[ªcruwv � ª«¨ j ¬m[² 898:8;89898;898;89898;898:8;898;898 �

�4§¸�4§� �<¨6¬ };� r¨4u�¨�·@� ± s6ª ~ mÔ� k ~�� mI² ~ ¨6·\��µ } s � r¨4u ~ 8;89898;898:8;898;898 �
�4§¸�4§<� ��m�¾¿u{r � r¨4u�¨6· �«¦ m��B¬r²Ñrtu¿s � r¨4u���ªc³wm[ª�rtuwv � ª«¨ j ¬tmI² 898:8;898;898 �
�4§¸�4§=� £ ¦ ¨6¬tm ~«Å k  5s � � ¨4ªcrÃ°s � rt¨6u¡ru � ª«s � � r � m 898;898;89898;898:8;898;898 �

�4§=� �\Àws�² ± ¬tm ~ ¨6·B� ± s�ª ~ mÔ��s � ªcr � m ~ 898;898;898:8;89898;898;89898;898:8;898;898 �
�4§=�;§� � ¦ m´xzs6ªc½ØmI¬¸¬Án Î ¨<mIruwvX� ± s6ª ~ m´��s � ª�r¸À�£©¨6¬¬m � � r¨4u 8;898:8;898;898 �
�4§=�;§<� | u��\À{s6² ± ¬m´¨�·Bsb Rru{r � m��B¬tmI²$mIu � ��s � ªcrÁÀ 8;89898;898:8;898;898 �

�4§>� | ��ª«s ± ¦ � ¦ mI¨4ª«m � r �  ¿¨4ªc² } ¬ts � r¨4u�¨6·\�@¬¸r²bru¿s � rt¨6u?898;89898;898:8;898;898 �
�4§ õ xzm } ªcr ~c� r � ~ ·Z¨4ªW�&¨<¨;³��B¬r²Ñrtuws � r¨4u��&ªc³wm[ª�rtu{v ~ 898;898;89898;898:8;898;898 �2ó�4§ õw§� � ¦ mÔ�¡rtu{r² } ²��mIv4ª«mIm | ¬v4¨4ªcr �¶¦ ² 89898;898;89898;898:8;898;898 �2ó
�4§=� �zm ~c� mI³��%r ~«~ m � � rt¨6u@8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �/�

�4§=�;§� �Wm ~�� m[³��%r ~c~ m � � r¨4u�¨4u��;µ } s6ª«mÔ�&ªcr³ ~ 898;898;89898;898:8;898;898 �/�
�4§=�;§<� �Wm ~�� m[³��%r ~c~ m � � r¨4u�¨4u�� ± m � rts�¬R£Ø¬ts ~«~ m ~ ¨�·@�&ª¶s ± ¦w~ 898:8;898;898 �°õ
�4§=�;§=� �Wm ~�� m[³��%r ~c~ m � � r¨4u�¨4u���mIuwm[ª«s�¬R��ª«s ± ¦w~ 8;898;89898;898:8;898;898 �°õ�4§>� £©¨4u ~�� ª } � � r¨4u�¨6· Î s�¬¤s�u � mI³��;m ± s6ª«s � ¨4ª ~ 8:8;89898;898;89898;898:8;898;898 �/�

�4§=� �;¨6¬ }{� r¨4u¡¨6·@£©¨4u � } ª«ª«mIu �  R¬¨2½ ~ 8;898;898:8;89898;898;89898;898:8;898;898 �/�
�4§ � £©¨4u � ª�r j };� r¨4u�s�uw³�� }{� ¬ruwm�¨6·\� ¦ m ~ r ~ 898:8;89898;898;89898;898:8;898;898 �2�
�4§ � �z¨ � s � r¨4u�s6uw³��=m[ª«²Ñruw¨6¬¨4v k 89898;898;898:8;89898;898;89898;898:8;898;898 �2�

A B9CD-�+�C�EGFIHKJML*CD0ON;.,)34�2P-/-/CQ),+SRUT7.QVSL AXW�;§¸� ��m[ª � m�À0n Î s ~ mI³�£©¨4u � } ªcª«m[u �  R¬¨�½ ~ 898;898:8;89898;898;89898;898:8;898;898 �6ó�;§=� � ¦ m�®zu{r � nq£�s ± s � r � k £©¨6u � } ªcª«mIu �  R¬¨2½ | ±{± ª«¨°À<rt²$s � rt¨6u | ¬v4¨4ª�r �«¦ ²Y8;898 ��õ�;§=�;§� � ± � rt²$s�¬¸r � k £©¨4uw³{r � r¨4u ~ 8;898;898:8;89898;898;89898;898:8;898;898 ����;§=�;§<� �&m[u{m[ªcr � �WmIª«¨ };� ruwv 89898;898;898:8;89898;898;89898;898:8;898;898 ����;§=�;§=� � ¦ m | ±w± ªc¨2À<r²$s � r¨4u | ¬tv6¨4ªcr �¶¦ ²Z8:8;89898;898;89898;898:8;898;898 �6��;§>� ��² ± ¬tmI²bm[u � s � rt¨6u���m � s�r¸¬ ~ 898;89898;898;898:8;89898;898;89898;898:8;898;898 �6��;§>�{§� ��m ± ª«m ~ m[u � s � r¨4u�¨6·\ R¬¨2½[8;898;898:8;89898;898;89898;898:8;898;898 �6��;§>�{§<� � } ²bm[ª�r � s�¬\£©¨4u ~ r³wmIª¶s � rt¨4u ~ 8;898:8;89898;898;89898;898:8;898;898 �{��;§>�{§=� � } ¬ � r ± ¬tm´�WmIª«¨ };� ruwv$89898;898;898:8;89898;898;89898;898:8;898;898 ����;§>�{§ õ � ± mIm[³{ruwv } ± �\À ± ¨4uwm[u � r¤s � rt¨6uZ898:8;89898;898;89898;898:8;898;898 �6õ�;§>�{§<� � ¦ ¨4ª � m ~��%� s �¶¦{~ £©¨4² ± };� s � rt¨4u\898:8;89898;898;89898;898:8;898;898 ����;§>�{§=� p�¨4u{v4m ~��%� s �¶¦{~ £©¨6² ± }{� s � rt¨6u]898:8;89898;898;89898;898:8;898;898 õgó�;§>�{§<� ��u;r � r¤s�¬¸rÃ°s � rt¨4u�s6uw³�� � s�¬ruwv$¨6·_^ 8:8;89898;898;89898;898:8;898;898 õ`��;§>�{§ � ��¨ }{� rtu{v$¨�·\��u{r � rts�¬Q R¬¨2½ 8;898;898:8;89898;898;89898;898:8;898;898 õ��
¯<r¸r



�;§>�{§ � £©¨6²$²b¨<³{r � k �;mI¬m � � r¨4u�� } ¬m ~ 898:8;89898;898;89898;898:8;898;898 õ���;§>�{§�°ó �=m ~�� ruwv�¨�·@� � ¨ ±w± ruwv�£©ªcr � mIªcrts[898:8;89898;898;89898;898:8;898;898 õ`��;§ õ � } u{rtu{v �«¦ m���² ± ¬tmI²$mIu � s � rt¨4u 898;898;898:8;89898;898;89898;898:8;898;898 õg��;§ õw§� �=m ~�� ruwvX��m �¶¦ ¨;³w¨�¬t¨4v k 898;898;898:8;89898;898;89898;898:8;898;898 õg��;§ õw§<� £©¨6² ± s6ªcr ~ ¨4uX¨�·=�\Àws � � s6u{³ | ±w± ª«¨°À<rt²$s � m�� ¦ ¨4ª � m ~c��� s �¶¦ £©¨6²Ñn± }{� s � rt¨6ua8;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 ��õ�;§ õw§=� £©¨6² ± s6ªcr ~ ¨4u�¨6·B£©¨4²b²b¨;³{r � k �;m�¬tm � � r¨4u�� } ¬m ~ 89898;898:8;898;898 ����;§ õw§ õ £©¨6² ± s6ªcr ~ ¨4u�¨6·_^�nq� � s�¬¸ruwv� 5s � � ¨4ª ~ 89898;898;89898;898:8;898;898 �;��;§ õw§<� £©¨6² ± s6ªcr ~ ¨4u�¨6·R��u{r � rts�¬Q�W¨ }{� ruwv ~ 8;89898;898;89898;898:8;898;898 ����;§ õw§=� � ± � rt²$s�¬¸r � k £ ¦ m � Å ruwv�·Z¨4ª �«¦ m Î m ~�� �<m �«� rtu{v�8;89898;898:8;898;898 ����;§=� �\À ± m[ª�rt²bmIu � s�¬R�Wm ~«} ¬ �¶~ 8;898;89898;898;898:8;89898;898;89898;898:8;898;898 �2ó6ó�;§=�;§� £©¨6² ± s6ªcr ~ ¨4u�¨6· | ±{± ª«¨°À<rt²$s � rt¨6u | ¬tv4¨6ªcr �¶¦ ² � ¨�p9rtu{m°s6ª � ª«¨6v4ª¶s6²Tn
²Ñruwv���m �«¦ ¨;³ ~ 8;898;89898;898;898:8;89898;898;89898;898:8;898;898 �2ó;��;§=�;§<� �\À ± m[ªcr²bm[u � s�¬^�Wm ~«} ¬ �¶~ ·Z¨4ª �«¦ m$£©¨4u � } ª«ªcm[u �  R¬¨�½ | ±{± ª«¨°À<rt²$s�n� rt¨6u | ¬tv6¨4ªcr �¶¦ ² 898;89898;898;898:8;89898;898;89898;898:8;898;898 �2ó���;§=�;§=� � ¦ s ¦ ªc¨ Å0¦ rcb ~ ��rtu;rt² } ² � ± s6u{u{rtu{v��=ª«mImÔxWm } ª�r ~�� r � 8;898:8;898;898 �4���

d egf5Jh-�L*CiJM)50\HKJMT7JM)54�CQ0jB9C`-�+�C�EkNl2P+/L ','Qm�{§¸� � ± s6ª ~ m´£ }{�«~ s6u{³�� } ¬ � r � ¨4²b²b¨;³{r � k  R¬¨�½ ~ 89898;898;89898;898:8;898;898 �/��ó�{§¸�4§� �@³wv6mÔ£ };�¶~ s6uw³�� } ¬ � r � ¨4²b²b¨<³{r � k  R¬¨2½ ~ 898;89898;898:8;898;898 �/��ó�{§¸�4§<� ��mIª � m�À�£ }{�«~ 898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �/�n��{§¸�4§=� ��mI¬ts � rt¨4u j m � ½Øm[mIu���m[ª � m�À�£ };�¶~ s6uw³� R¬¨�½ ~ 8;89898;898:8;898;898 �/��õ�{§=� � ¦ m�p�mIrv ¦g� ¨4u;n��zs�¨�� ± s6ª ~ m���mIª � m�À�£ }{� £©¨4u ~c� ª } � � rt¨6u 898;898:8;898;898 �/����{§=�;§� � � s6v4m ~ ¨6· �«¦ m�p�mIrv ¦g� ¨4u;n��zs�¨�£©¨6u ~c� ª } � � r¨4uo8;89898;898:8;898;898 �/����{§=�;§<� | u¿s�¬ k ~ r ~ ¨6· �¶¦ m´p�m�rtv ¦g� ¨4u;nq�Ws6¨y£©¨4u ~�� ª } � � rt¨4up89898;898:8;898;898 ������{§=�;§=� ��² ± ¬m[²bmIu � s � r¨4u�s6uw³ | u¿s�¬ k ~ r ~ ¨�·B� } uwu{ruwvy�©rt²bm 898:8;898;898 �°õ4ó�{§>� | ¬ � mIª«u¿s � r¯6mT� ± s6ª ~ m´£ }{� £©¨4u ~c� ª } � � r¨4u 8:8;89898;898;89898;898:8;898;898 �°õ���{§ õ �\À ± m[ª�rt²bmIu � s�¬R�Wm ~«} ¬ �¶~ ·Z¨4ª �«¦ m�p=m�rtv ¦0� ¨4u;n��zs6¨y� ± s6ª ~ mT£ }{� £©¨4u ~c� ª } � � rt¨6u �°õ6õ�{§ õw§� �\À ± m[ªcr²bm[u � s�¬B�<m �¶} ± 89898;898;898:8;89898;898;89898;898:8;898;898 �°õ6õ�{§ õw§<� ��m ~c} ¬ �¶~ ·Z¨4ª �¶¦ m´�&m[uwmIª¶s�¬Qp�m�rtv ¦g� ¨4u;nq�Ws6¨$£©¨4u ~c� ª } � � rt¨6u 8;898;898 �°õ4��{§ õw§=� ��m ~c} ¬ �¶~ ·Z¨4ª �¶¦ m´�<r² ± ¬¸r¾¿mI³�p�mIrv ¦g� ¨6u;nq�Ws6¨y£©¨4u ~�� ª } � � r¨4uq898;898 �/�<��{§ õw§ õ ��mI¾wu{rtu{v �«¦ m´�<rt² ± ¬¸r¸¾¿m[³�£©¨4u ~c� ª } � � r¨4u 8;898;89898;898:8;898;898 �/��õ�{§ õw§<� £©¨6² ± s6ªcr ~ ¨4u � ¨ Î ªcm°s6³ �«¦ nq Qrtª ~c� �;m[s6ª � ¦ £ }{�¶~ 89898;898:8;898;898 ������{§ õw§=� £©¨6² ± s6ªcr ~ ¨4u�¨6·\�zs � r¨�£©¨ ~c�¶~�� ¨$p � p�¨2½©mIª Î ¨ } uw³ ~ 898:8;898;898 ������{§ õw§<� �¡r ~ � mI¬¸¬ts6uwm[¨ }w~ � � s � r ~c� r � ~ ·Z¨6ª �¶¦ m�p�mIrv ¦g� ¨4u<nq�Ws6¨y£©¨4u ~c� ª } � � r¨4u ~ ���6��{§=� p�¨ � s�¬Q�;m[s6ª � ¦ ·Z¨4ªz� ± s6ª ~ m&��m[ª � moÀ�£ }{�¶~ 898:8;89898;898;89898;898:8;898;898 �/�<��{§=�;§� � ¦ mÔ�0rt² } ¬¤s � m[³ | uwu{m°s�¬¸rtu{vX��m �¶¦ ¨<³O89898;898;89898;898:8;898;898 �/����{§=�;§<� �0rt² } ¬¤s � m[³ | uwu{m°s�¬¸rtu{v$·Z¨4ªW� ± s6ª ~ m���mIª � m�À�£ }{�«~ 898;898:8;898;898 �/����{§=�;§=� �\À ± m[ªcr²bm[u � s�¬9��m ~c} ¬ �«~ ·Z¨6ª^�<rt² } ¬ts � mI³ | u{uwm°s�¬¸ruwv´·Z¨4ª^� ± s6ª ~ m�£ };�¶~6�°�4ó�{§>� | ±w± ª«¨°À<rt²$s � mI¬ k � ± � r²ys�¬ Î s�¬ts6u � mI³�£ };�¶~ 8;89898;898;89898;898:8;898;898 �2����{§>�{§� � ¦ m´p�m�rtv ¦g� ¨4u;nq�Ws6¨ Î s�¬ts6u � m[³�£ }{� £©¨4u ~c� ª } � � r¨4uZ8;898:8;898;898 �2��õ�{§>�{§<� | Î s�¬¤s�u � mI³�£ }{� xzm } ªcr ~c� r � 8;898:8;89898;898;89898;898:8;898;898 �2����{§>�{§=� �\À ± m[ªcr²bm[u � s�¬\��m ~c} ¬ �¶~ ·Z¨4ª Î s�¬ts6u � m[³�£ };� £©¨6u ~c� ª } � � r¨4u ~ 898;898 �2����{§=� Î s�¬ts6u � m[³�p=¨2½�n���mI¾ � rtmIu � k £ }{�«~ 8;898;898:8;89898;898;89898;898:8;898;898 �2����{§=�;§� �0rt² } ¬¤s � m[³ | uwu{m°s�¬¸rtu{v$·Z¨4ª�p�¨2½�nq��m�¾ � rm[u � k £ }{�¶~ 8;898:8;898;898 �2���
¯0r¸rr



�{§=�;§<� �\À ± m[ªcr²bm[u � s�¬\��m ~c} ¬ �¶~ ·Z¨4ª�p�¨�½�n���mI¾ � rtmIu � k £ }{�«~ 8;898:8;898;898 �2��õ
r stCDL�+�CD0kuv6wL�L*CD4�+/67.x)zy{Tw6}|~6})PJX+/67.,)k��-n0PC`-�6})P�,L AhW�W
õw§¸� �B¬r²Ñrtu¿s � r¨4u���ªc³wm[ª�rtuwv ~ s�uw³�£ ¦ ¨4ª«³¿s�¬R��ª«s ± ¦w~ 898;898;89898;898:8;898;898 �6ó6ó
õw§=� | u | ¬v4¨4ª�r �«¦ ²Â·Z¨4ª � m[ª�·Zm � � �B¬r²Ñrtuws � r¨4u���ªc³wm[ª�rtuwv ~ 8;89898;898:8;898;898 �6ó��õw§>� �zm ~c� mI³��%r ~«~ m � � rt¨6u@8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �6ó��

õw§>�{§� �Wm ~�� m[³��%r ~c~ m � � r¨4u�s6uw³��;m ± s6ª¶s � ¨4ªW�Qªcm[m ~ 898;89898;898:8;898;898 �6ó��
õw§>�{§<� �Wm°s6ª�¬ k � ± � r²ys�¬Q�zm ~�� mI³��%r ~«~ m � � rt¨4u\89898;898;89898;898:8;898;898 �;�6�õw§>�{§=� � ¦ m | v4ª¶s°½©s�¬ÁnqÖ�¬tm�rtu<nq�Ws2¯0r | ¬tv4¨6ªcr �¶¦ ² 898;898;89898;898:8;898;898 �;���

õw§ õ ��mIuwm[ª«s�¬¸rtÃIm[³��zm ~�� mI³��%r ~«~ m � � rt¨4u&8;898;898:8;89898;898;89898;898:8;898;898 �;���
õw§ õw§� � ¦ mÔ�&m[u{m[ª¶s�¬rÃ[mI³��zm ~c� m[³��%r ~«~ m � � r¨4u | ¬tv4¨6ªcr �¶¦ ² 8;898:8;898;898 �;�°�
õw§ õw§<� �%r ~ � }w~«~ rt¨6u�¨6·B��mIuwm[ª«s�¬¸rtÃIm[³��Wm ~�� m[³��%r ~c~ m � � r¨4u 898;898:8;898;898 �;�°�
õw§ õw§=� �&m[u{m[ª¶s�¬rÃ[mI³��zm ~c� m[³��%r ~«~ m � � r¨4u�¨6u�� ± m � r¤s�¬R£Ø¬¤s ~c~ m ~ ¨6·B��ª«s ± ¦w~ �����

õw§=� � ¦ m��Wm ~c� ªcr � � mI³���ª«³{m[ªcruwv � ª«¨ j ¬m[² 8;898:8;89898;898;89898;898:8;898;898 ����õ
õw§=�;§� | ��m[³ } � � rt¨4u�·Z¨4ª �¶¦ m´��m ~�� ª�r � � m[³���ª«³wmIªcruwv � ªc¨ j ¬m[² 8:8;898;898 �����
õw§=�;§<� �%r ~ � }w~«~ rt¨6u�¨6· �¶¦ m���m ~�� ªcr � � m[³��&ªc³wm[ª�rtu{vh£©¨4u ~c� ª } � � rt¨6u 8;898;898 �����

õw§>� �Wm ~c� ªcr � � mI³��Wm ~c� m[³��%r ~c~ m � � r¨4u�898;898;898:8;89898;898;89898;898:8;898;898 �����õw§>�{§� � ¦ m´��m ~�� ª�r � � m[³��zm ~c� mI³��%r ~«~ m � � rt¨6u | ¬v4¨4ª�r �«¦ ² 898;898:8;898;898 �����
õw§>�{§<� £©¨6² ± s6ªcr ~ ¨4uf¨6·^��m ~�� ª�r � � m[³Õ�Wm ~c� m[³Õ�%r ~«~ m � � rt¨4u � ¨���mIuwm[ª«s�¬rÃ[mI³�Wm ~�� m[³��%r ~c~ m � � r¨4u�8;89898;898;898:8;89898;898;89898;898:8;898;898 �����õw§>�{§=� � ± � rt²$s�¬¸r � k ¨6·@��m ~�� ª�r � � m[³��zm ~c� m[³��%r ~«~ m � � r¨4u�89898;898:8;898;898 ���;�õw§=� �\À ± m[ª�rt²bmIu � s�¬R�Wm ~«} ¬ �¶~ ·Z¨4ª��Wm ~c� m[³��%r ~c~ m � � r¨4u���m �¶¦ ¨;³ ~ 8;898:8;898;898 �����
õw§=�;§� �\À ± m[ªcr²bm[u � s�¬B�<m �¶} ± 89898;898;898:8;89898;898;89898;898:8;898;898 ����õ
õw§=�;§<� � ªcmI¬¸rt²Ñru¿s6ª k £©¨6² ± s6ªcr ~ ¨4u ~ 898;898:8;89898;898;89898;898:8;898;898 �����
õw§=�;§=� ��m ~c} ¬ �¶~ ·Z¨4ª��zm ~c� mI³��%r ~«~ m � � rt¨6u�½�r �¶¦ p=m�rtv ¦0� ¨4u;n��zs6¨y�;m ± s6ª«s � ¨4ª ~ ��õ4ó
õw§=�;§ õ | u¿s�¬ k ~ r ~ ¨6· �¶¦ m Î m ¦ s°¯0rt¨6ªz¨6· �¶¦ m´�Wm ~�� m[³��%r ~c~ m � � r¨4u | ¬v4¨4ªcr �¶¦ ² ~���õ4�õw§=�;§<� ��m ~c} ¬ �¶~ ·Z¨4ª��zm ~c� mI³��%r ~«~ m � � rt¨6u�½�r �¶¦ p=¨2½�n���mI¾ � rtmIu � k �;m ± s6ª«s � ¨4ª ~1�����

� N;.x)54�Tw23L�67.,) A,�h��;§¸� � } ²b²$s6ª k ¨6·B��m ~c} ¬ �¶~ 8;898;89898;898;898:8;89898;898;89898;898:8;898;898 ������;§=� � ± mIu � ª«¨ j ¬tmI² ~ 8;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �����
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�;§¸� �=m ~c� ²$s � ª�r � m ~�}w~ m[³�ru �¶} u{ruwv �¶¦ m&r² ± ¬tmI²bm[u � s � rt¨6u § 89898;898:8;898;898 �6ó�;§=� | ¯6m[ª«s6v4m � r²bm ± m[ª ~ ¨ } ª � m�s6uw³ ~ rtu Å ¯4mIª � moÀXruXm�À{s � � s6uw³¡s ±w± ª«¨°À<rt²$s � m~«¦ ¨4ª � m ~c� ± s �«¦ � ¨4² ± }{� s � r¨4u ~I§ 898;898;898:8;89898;898;89898;898:8;898;898 �4ó�;§>� | ¯6m[ª«s6v4m � r²$m ~ ·Z¨4ª ¦ m°s ± ¨ ± mIª¶s � rt¨6u ~ s6uw³�u } ² j mIª%¨6· ¦ m[s ± ¨ ± m[ª«s � r¨4u ~
± m[ª�m�À{s � � s�uw³�s ±w± ª«¨°À<r²ys � m ~«¦ ¨6ª � m ~c� ± s �«¦�� ª«m[m ~[§ 8;89898;898:8;898;898 �{��;§ õ � } ²×¨6·\ª } uwu{ruwv � r²bm ~ ·Z¨4ª�m°s � ¦ � ¨4²b²b¨<³{r � k ~ mI¬m � � r¨4u�ª } ¬m § 8:8;898;898 ����;§=� � } ²×¨6·\ª } uwu{ruwv � r²bm ~ ·Z¨4ª�m°s � ¦�~ � s�¬ruwvb·Gs � � ¨4ª § 898;89898;898:8;898;898 ����;§>� � } ²×¨6·\ª } uwu{ruwv � r²bm ~ ·Z¨4ª�m°s � ¦ rtu;r � r¤s�¬9ª«¨ }{� rtu{v § 898;89898;898:8;898;898 �{��;§=� £©¨4² ± s6ª�r ~ ¨4uÑ¨6· ± m[ª�·Z¨4ª«²$s6u � m©¨�· � ¨4u � } ªcª«m[u � �w¨�½�s�¬v4¨4ª�r �«¦ ²
½�r �¶¦ ± ª«s � n� r � s�¬=¨ ± � r²$s�¬¸r � k � ¦ m � Å0~ s6uw³X½�r �¶¦ rt³{m°s�¬¸rtÃIm[³ � m[ªc²Ñrtu¿s � r¨4u § 898:8;898;898 �4��;§ � £ ¦ s6ª«s � � m[ª�r ~�� r � ~ ¨�· � ¨4u � } ª«ª«mIu � �¿¨2½ ± ª«¨ j ¬tmI²×rtu ~c� s�u � m ~[§ 8;898:8;898;898 �2ó�õ�;§ � £©¨4² ± s6ª�r ~ ¨4u�¨6· � ¨4u � } ª«ª«mIu � �¿¨2½
s�¬tv6¨4ªcr �¶¦ ² � ¨y£ � p=�@� § 8;898:8;898;898 �2ó�õ�;§¸�2ó £ ¦ s6ª«s � � m[ª�r ~�� r � ~ ¨�·Rru ± }{��� ¨ �«¦ m � ¨4u � } ªcª«m[u � �¿¨2½¢s�¬v4¨4ª�r �«¦ ² § 8;898;898 �2ó���;§¸�4� � } ²b²$s6ª k ¨6· � ¨4u � } ª«ªcm[u � �w¨�½�ª } u ~[§ 898:8;89898;898;89898;898:8;898;898 �2ó6��;§¸�/� �%¯4mIª¶s�¬¸¬=ª«mIª«¨ }{� rtu{v ~�� s � r ~�� r � ~[§ 898;898;898:8;89898;898;89898;898:8;898;898 �4�°ó

�{§¸� �<rÃ[m ~ ¨�· �«¦ mX²$s � ª�r � m ~b}w~ m[³ôrtu�m�¯6s�¬ } s � ruwv �¶¦ m¡p�mIrv ¦g� ¨6u;nq�Ws6¨ ~ ± s6ª ~ m
� };� � ¨4u ~�� ª } � � r¨4u § 8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �°õ���{§=� ��s � ªcr � m ~ ½�r �«¦ ª«m ± m°s � m[³�³;r ~ � ª«m � rÃ[mI³f¬m[u{v �¶¦ · } u � � r¨4u ~��w� s6²b¨4u{v �¶¦ m�{� v4mIuwm[ª«s � mI³ § 898;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �°õ���{§>� � k;± m ~ ¨6· � }{�«~ ± ª«¨<³ } � mI³ jgk �«¦ m�v4m[uwmIª¶s�¬Qp�m�rtv ¦g� ¨4u;nq�Ws6¨ � ¨6u ~c� ª } � � r¨4u § �/��ó�{§ õ ��s � ªcr � m ~ ·Z¨4ª�½ ¦ r � ¦��«¦ my²Ñru{r² } ² µ } ¨ � rtmIu � � ¨ ~�� ·Z¨ } uw³ j0k �«¦ m ~ r²Ñn± ¬¸r¾wm[³�s�uw³¡v4m[uwmIª¶s�¬Qp�m�rtv ¦g� ¨4u;nq�Ws6¨ � ¨6u ~c� ª } � � r¨4u ~ ³{r��dm[ªcm[³ § 898:8;898;898 �/����{§=� ��s � ªcr � m ~ ·Z¨4ªB½ ¦ r � ¦$�¶¦ m�²Ñrtu;rt² } ² µ } ¨ � rm[u � � ¨ ~�� ·Z¨ } uw³ jgk �¶¦ m�ªcmI¾¿uwmI³~ r² ± ¬¸r¾¿mI³�s6u{³ ~ rt² ± ¬¸r¾wm[³�p�mIrv ¦g� ¨6u;nq�Ws6¨ � ¨4u ~c� ª } � � rt¨6u ~ ³;r��dm[ª § 8;898;898 �/�n��{§>� ��ru{r² } ² s6uw³�²$s�À<rt² } ² µ } ¨ � rtmIu � � ¨ ~��¶~ ·Z¨ } uw³�·Z¨4ª �«¦ mTªcmI¾¿uwmI³ ~ r²Ñn± ¬¸r¾wm[³�p�m�rtv ¦g� ¨4u;nq�Ws6¨ � ¨6u ~c� ª } � � r¨4u § 898:8;89898;898;89898;898:8;898;898 �/����{§=� � } ² j m[ª&¨6·�³{r ~c� rtu � � � };�¶~ s6uw³�µ } ¨ � rm[u � � ¨ ~��¶~ s6u{³�·Zª«m[µ } mIu � k ¨6·�²Ñrtu;nr² } ² µ } ¨ � rm[u � � ¨ ~�� s6²b¨4uwv �«¦ m �{� � }{�¶~ ± ªc¨;³ } � mI³ jgk �¶¦ m�ªcmI¾¿uwmI³~ r² ± ¬¸r¾¿mI³�p�mIrv ¦g� ¨6u;nq�Ws6¨ � ¨4u ~c� ª } � � rt¨6u § 8;89898;898;89898;898:8;898;898 ���;�

õw§¸� £ ¦ s6ª«s � � m[ª�r ~�� r � ~ ¨6·9²ys � ªcr � m ~©}w~ m[³�ru�m�¯�s�¬ } s � ruwv �«¦ m%u{m ~c� m[³h³;r ~c~ m � � r¨4u²bm �«¦ ¨;³ ~[§ 8;89898;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �����
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�;§¸� £©¨4ug¯4mIª«v4mIu � m � ¨�� ± � r²$s�¬r � k ·Z¨4ªW��s � ª�r¸À�£ | � ��� 898;89898;898:8;898;898 ����;§=� �Ws � r¨h¨6· � rt²bm � s Å mIu j0k s ±w± ªc¨°À;r²$s � m ~«¦ ¨4ª � m ~c� ± s �«¦ ¯4mIª ~ rt¨4u � ¨ � r²$m
� s Å m[u jgk moÀ{s � �X~c¦ ¨4ª � m ~�� ± s �«¦ ¯4m[ª ~ r¨4u�·Z¨4ª �«¦ m�¯�s6ªcr¨ }w~ � ¨4²b²b¨;³;r � k~ m�¬tm � � rt¨4u�ª } ¬m ~I§ 8;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 ����;§>� �Ws � r¨�¨6·Wu } ² j m[ª$¨6·Wª«mIª«¨ }{� m ~Ñ� s Å m[u jgk s ±{± ª«¨°À<rt²$s � m ~«¦ ¨4ª � m ~c� ± s �«¦
¯4mIª ~ rt¨4u � ¨Ñu } ² j mIª�¨6·Qª«mIª«¨ }{� m ~�� s Å mIu jgk m�À{s � ��~c¦ ¨4ª � m ~�� ± s �«¦ ¯6m[ª ~ r¨4u·Z¨4ª �«¦ m&¯6s�ªcr¨ }w~ � ¨4²b²b¨<³{r � k ~ mI¬m � � r¨4u�ª } ¬tm ~[§ 898;898;89898;898:8;898;898 ����;§ õ �Ws � r¨�¨6·Nu } ² j m[ª@¨�· � ¨4²b²b¨;³{r � rm ~ moÀ{s6²ÑrtuwmI³ jgk s ±w± ªc¨2À<r²$s � m ~c¦ ¨4ª � m ~��± s �«¦ ¯4m[ª ~ r¨4u � ¨�u } ² j mIªØ¨�· � ¨4²b²$¨<³{r � rm ~ m�À{s6²Ñruwm[³ jgk m�À{s � �^~c¦ ¨4ª � m ~��± s �«¦ ¯6m[ª ~ r¨4u�·Z¨4ª �«¦ m&¯�s6ªcr¨ }w~ � ¨6²$²b¨<³{r � k ~ m�¬tm � � r¨4u�ª } ¬m ~I§ 898:8;898;898 �6��;§=� �Ws � r¨Ñ¨6· � r²bm � s Å m[u j0k m°s � ¦ � ¨4²b²$¨<³{r � k ~ m�¬tm � � rt¨4u�ª } ¬tm � ¨$²Ñru{r² } ²� r²bm � s Å m[u�¨2¯6m[ªWs�¬¸¬ ~ mI¬m � � r¨4u�ª } ¬m ~[§ 898:8;89898;898;89898;898:8;898;898 �6õ�;§>� �Ws � r¨�¨6·¿u } ² j mIª@¨6·5ª«mIª«¨ };� m ~R� s Å m[u jgk m[s � ¦ � ¨6²$²b¨<³{r � k ~ m�¬tm � � rt¨4ubª } ¬tm� ¨b²Ñru{rt² } ²êu } ² j m[ªW¨6·\ª«m[ªc¨ }{� m ~�� s Å m[u�¨�¯6m[ªWs�¬¸¬ ~ m�¬tm � � r¨4u�ª } ¬m ~I§ 8;898 ����;§=�  ¿ª¶s � � r¨4u¡¨6· � ¨4²b²b¨;³;r � rtm ~ moÀws�²bruwmI³ �¶¦ s � ½©mIª«m´s � �«} s�¬¸¬ k ªcm[ªc¨ }{� mI³ § 898 �4��;§ � �Ws � r¨&¨6·ds°¯4m[ª«s6v4m � r²bm ± mIª@ª«mIª«¨ }{� m�·Z¨4ªBm[s � ¦ � ¨4²b²b¨;³{r � k ~ mI¬m � � r¨4u�ª } ¬tm� ¨b²Ñru{rt² } ²Ýs°¯4mIª¶s6v4m � r²bm ± mIªWªcm[ªc¨ }{� m�¨2¯4mIª%s�¬¬ ~ mI¬m � � r¨4u�ª } ¬tm ~[§ 8;898 ����;§ � �Ws � r¨b¨6· � rt²bm � s Å m[u jgk m°s � ¦�~ � s�¬ruwvb·Gs � � ¨4ª � ¨$²Ñrtu;rt² } ² � r²bm � s Å mIu¨2¯4mIª%s�¬¸¬ ~ � s�¬¸rtu{v$·Gs � � ¨4ª ~[§ 898;89898;898;898:8;89898;898;89898;898:8;898;898 ��õ�;§¸�2ó �Ws � r¨¡¨6·^u } ² j m[ª�¨6·©ªcm[ªc¨ }{� m ~&� s Å m[u j0k m°s � ¦Õ~ � s�¬ruwv¡·Gs � � ¨4ª � ¨¡²Ñru{r¸n² } ²êu } ² j m[ªW¨6·\ªcm[ªc¨ }{� m ~�� s Å m[u�¨2¯6m[ªWs�¬¸¬ ~ � s�¬ruwvb·Gs � � ¨4ª ~I§ 898:8;898;898 ����;§¸�4� �Ws � r¨P¨�·�s°¯4m[ª«s6v4m � r²$m ± m[ª$ª«m[ªc¨ }{� m�·Z¨4ªbm°s � ¦�~ � s�¬ruwv�·Gs � � ¨6ª$ª } ¬m � ¨²Ñrtu;rt² } ²Ýs°¯4m[ª«s6v4m � r²bm ± m[ª�ªcm[ª«¨ }{� m�¨2¯4mIªzs�¬¬ ~ � s�¬¸rtu{v$·Gs � � ¨4ª ~[§ 8;898;898 �6��;§¸�/�  ¿ª¶s � � r¨4u¡¨6· � ¨4²b²b¨;³;r � rtm ~ moÀws�²bruwmI³ �¶¦ s � ½©mIª«m´s � �«} s�¬¸¬ k ªcm[ªc¨ }{� mI³ § 898 �6��;§¸��� �Ws � r¨�¨6·�s2¯6m[ª«s6v4m��¿¨2½ ªcm[ª«¨ }{� mI³ ± mIª ~�� m ± ·Z¨6ª´m[s � ¦�~ � s�¬ruwv�·Gs � � ¨6ª � ¨²Ñrtu;rt² } ²Ýs°¯4m[ª«s6v4m:�¿¨2½
ªcm[ª«¨ }{� mI³ ± m[ª ~c� m ± ¨2¯4m[ªzs�¬¸¬ ~ � s�¬ruwvb·Gs � � ¨4ª ~I§ 898 �4ó�;§¸�°õ �Ws � r¨�¨�· � ¨ � s�¬��¿¨2½ ª«mIª«¨ };� m[³ � ¨ � ¨ � s�¬ � ¨4²b²b¨<³{r � k ³wmI²$s6uw³�·Z¨4ª�m[s � ¦~ � s�¬¸rtuwvb·Gs � � ¨4ª § 898;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �{��;§¸�/� �Ws � r¨�¨6· � rt²bm � s Å mIu jgk s�³w³{r � r¸¯4m ~ � ¦ m[²bmbs6uw³�m[s � ¦�~ � s�¬¸rtuwvh·Gs � � ¨6ª � ¨²Ñrtu;rt² } ² � r²bm � s Å mIu�¨2¯4mIª%s�¬¬ ~ � ¦ m[²bm ~[§ 8;89898;898;89898;898:8;898;898 �6õ�;§¸��� �Ws � r¨T¨6· � rt²bm � s Å mIu j0k m°s � ¦ ru{r � rts�¬9ªc¨ }{� rtuwv � ¨T²Ñru{rt² } ² � rt²bm � s Å mIu¨2¯4mIª%s�¬¸¬9ru{r � rts�¬=ª«¨ };� ruwv ~[§ 8;89898;898;898:8;89898;898;89898;898:8;898;898 �4��;§¸�/� �Ws � r¨�¨6·Ørtu;r � r¤s�¬��¿¨2½ � ¨6uwv4m ~�� r¨4u � ¨ � s�ª«v4m � �¿¨2½ � ¨4uwv4m ~c� r¨4u�·Z¨6ª´m[s � ¦ru{r � r¤s�¬=ª«¨ }{� rtu{v § 8;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 ���
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�;§¸�2� �Ws � r¨�¨6·�u } ² j mIªh¨6·�ªcm[ª«¨ }{� m ~�� ¨Pu } ² j m[ªX¨6· � ¨4²b²b¨;³{r � rm ~ ·Z¨6ªym[s � ¦ru{r � r¤s�¬=ª«¨ }{� rtu{v § 8;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �6õ�;§¸�2� �Ws � r¨�¨�· � ¨ � s�¬��¿¨2½ ª«mIª«¨ };� m[³ � ¨ � ¨ � s�¬ � ¨4²b²b¨<³{r � k ³wmI²$s6uw³�·Z¨4ª�m[s � ¦ru{r � r¤s�¬=ª«¨ }{� rtu{v § 8;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 ����;§=�6ó  ¿ª¶s � � r¨4ub¨6· � ¨4²b²b¨<³{r � rtm ~^�«¦ s � ½Øm[ªcmzs � �¶} s�¬¬ k ªcm[ª«¨ }{� mI³$·Z¨4ª@m[s � ¦ rtu{r � rts�¬ª«¨ }{� ruwv § 898;89898;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 ���
�{§¸� | u�rtu ~c� s�u � m´¨6· �«¦ m � ¨4u � } ª«ª«mIu � �¿¨2½ ± ªc¨ j ¬m[²ê½ ¦ mIª«m �«¦ m�²ys�À<nc�¿¨2½¢r ~~ ²$s�¬¸¬m[ª �¶¦ s6u �«¦ m�²bru;n � }{�[§ 89898;898;898:8;89898;898;89898;898:8;898;898 �/����{§=� � �&m[¨4²bm � ªcr �*� ru � m[ª ± ª«m � s � rt¨4u�¨6·\s ± s �¶¦v���	�����  � � Q�q�n¡ 8:8;898;898 ���6ó�{§>� £©¨4² ± s6ª�r ~ ¨4u(¨6· �«¦ m�s2¯6m[ª«s6v4m¡µ } ¨ � rm[u � � ¨ ~�� ·Z¨4ªÑm°s � ¦ � ¬ts ~«~ ¨6·W¬tmIuwv �«¦· } u � � r¨4u ~h� ¨ �¶¦ m�²bru{r² } ² µ } ¨ � rm[u � � ¨ ~c� ¨2¯4mIª¡s�¬¸¬ � ¬¤s ~c~ m ~ ¥%·Z¨4ª �¶¦ mv4mIuwm[ª«s�¬Qp�mIrv ¦g� ¨4u;n��zs�¨ � ¨4u ~�� ª } � � r¨4u § 898:8;89898;898;89898;898:8;898;898 �°õ4��{§ õ £©¨4² ± s6ª�r ~ ¨4u(¨6· �«¦ m�s2¯6m[ª«s6v4m¡µ } ¨ � rm[u � � ¨ ~�� ·Z¨4ªÑm°s � ¦ � ¬ts ~«~ ¨6·W¬tmIuwv �«¦· } u � � r¨4u ~ ·Z¨4ª �¶¦ m ~ r² ± ¬r¸¾¿mI³ � ¨4u ~�� ª } � � rt¨4u � ¨ �¶¦ ¨ ~ m�·Z¨6ª �«¦ m�v6m[uwmIª¶s�¬

� ¨6u ~c� ª } � � r¨4u § 898;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �/����{§=� £©¨4² ± s6ª�r ~ ¨4u(¨6· �«¦ m�s2¯6m[ª«s6v4m¡µ } ¨ � rm[u � � ¨ ~�� ·Z¨4ªÑm°s � ¦ � ¬ts ~«~ ¨6·W¬tmIuwv �«¦· } u � � r¨4u ~h� ¨ �¶¦ m�²bru{r² } ² µ } ¨ � rm[u � � ¨ ~c� ¨2¯4mIª¡s�¬¸¬ � ¬¤s ~c~ m ~ ¥%·Z¨4ª �¶¦ m~ r² ± ¬¸r¾¿mI³�p�mIrv ¦g� ¨6u;nq�Ws6¨ � ¨4u ~c� ª } � � rt¨6u § 8;89898;898;89898;898:8;898;898 �/�n��{§>� £©¨4² ± s6ª�r ~ ¨4u(¨6· �«¦ m�s2¯6m[ª«s6v4m¡µ } ¨ � rm[u � � ¨ ~�� ·Z¨4ªÑm°s � ¦ � ¬ts ~«~ ¨6·W¬tmIuwv �«¦· } u � � r¨4u ~ ·Z¨6ª �¶¦ m�ª«m�¾¿uwm[³ ~ rt² ± ¬¸r¾wm[³ � ¨4u ~�� ª } � � rt¨4u � ¨ �¶¦ ¨ ~ m�·Z¨4ª �¶¦ m~ r² ± ¬¸r¾¿mI³ � ¨4u ~c� ª } � � r¨4u § 8;89898;898;898:8;89898;898;89898;898:8;898;898 �/����{§=� £©¨4² ± s6ª�r ~ ¨4u(¨6· �«¦ m�s2¯6m[ª«s6v4m¡µ } ¨ � rm[u � � ¨ ~�� ·Z¨4ªÑm°s � ¦ � ¬ts ~«~ ¨6·W¬tmIuwv �«¦· } u � � r¨4u ~h� ¨ �¶¦ m�²bru{r² } ² µ } ¨ � rm[u � � ¨ ~c� ¨2¯4mIª¡s�¬¸¬ � ¬¤s ~c~ m ~ ¥%·Z¨4ª �¶¦ mª«m�¾¿uwmI³ ~ r² ± ¬¸r¾¿mI³�p�mIrv ¦g� ¨6u;nq�Ws6¨ � ¨4u ~c� ª } � � rt¨6u § 898;89898;898:8;898;898 �/����{§ � £©¨4² ± s6ª�r ~ ¨4u�¨6· �¶¦ m´²Ñrtu{r² } ² µ } ¨ � rm[u � � ¨ ~c� ·Z¨4ª�m°s � ¦ � ¬¤s ~«~ ¨�·B¬tmIuwv �«¦· } u � � r¨4u ~h� ¨ �¶¦ m�²bru{r² } ² µ } ¨ � rm[u � � ¨ ~c� ¨2¯4mIª¡s�¬¸¬ � ¬¤s ~c~ m ~ ¥%·Z¨4ª �¶¦ mª«m�¾¿uwmI³ ~ r² ± ¬¸r¾¿mI³�p�mIrv ¦g� ¨6u;nq�Ws6¨ � ¨4u ~c� ª } � � rt¨6u § 898;89898;898:8;898;898 �/����{§ � £©¨4² ± s6ª�r ~ ¨4u(¨6· �¶¦ m¡²$s�À<rt² } ²èµ } ¨ � rtmIu � � ¨ ~c� ·Z¨ } uw³ j0k m°s � ¦ ¨6· �¶¦ mp�mIrv ¦g� ¨4u<nq�Ws6¨ � ¨4u ~�� ª } � � r¨4u ~Ø� ¨ �«¦ mWµ } ¨ � rm[u � � ¨ ~c� ¨6· �«¦ mzªcmI¾¿u{m[³ Î  B�
� };�°§ 898;898;89898;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 ������{§¸�2ó £©¨4² ± s6ª�r ~ ¨4u�¨6· �¶¦ m�²Ñrtu;rt² } ² µ } ¨ � rm[u � � ¨ ~c� ·Z¨ } uw³ jgk m[s � ¦ ¨�· �¶¦ mp�mIrv ¦g� ¨4u<nq�Ws6¨ � ¨4u ~�� ª } � � r¨4u ~Ø� ¨ �«¦ mWµ } ¨ � rm[u � � ¨ ~c� ¨6· �«¦ mzªcmI¾¿u{m[³ Î  B�
� };�°§ 898;898;89898;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 ����õ�{§¸�4� £©¨4² ± s6ª�r ~ ¨4u�¨6· �«¦ m�²Ñrtu{r² } ²�¥Ns°¯4mIª¶s6v6mÔs6u{³�²$s�À<r² } ²êµ } ¨ � rm[u � � ¨ ~c�·Z¨ } u{³ j0k �¶¦ m%ª«mI¾wuwm[³ ~ r² ± ¬r¸¾¿mI³ � ¨4u ~c� ª } � � r¨4u � ¨ �«¦ m&µ } ¨ � rtmIu � � ¨ ~c� ¨�·�¶¦ m�ªcmI¾¿u{m[³ Î  @� � }{�[§ 8;898;89898;898;898:8;89898;898;89898;898:8;898;898 ������{§¸�/� £©¨4² ± s6ª�r ~ ¨4u�¨6· �¶¦ m@²$s�À<r² } ²
ª«s � r¨ � ¨ ~�� ·Z¨ } uw³ jgk m[s � ¦ ¨6· �¶¦ m�p�mIrv ¦g� ¨6u;n�Ws6¨ � ¨4u ~c� ª } � � r¨4u ~ s�uw³ �¶¦ mhª«m�¾¿uwm[³ Î  @�Pª«s � r¨ � ¨ ~c�T� ¨ �«¦ mhs�¬¸¬Án ± s�rª ~
� ¨6u � } ªcª«mIu � �¿¨2½�¬¨2½©mIª j ¨ } u{³ § 8;898;898:8;89898;898;89898;898:8;898;898 ���6��{§¸��� £©¨4² ± s6ª�r ~ ¨4u�¨6· �¶¦ m@²Ñru{rt² } ²
ª«s � r¨ � ¨ ~�� ·Z¨ } uw³ jgk m[s � ¦ ¨�· �«¦ m�p�mIrv ¦g� ¨4u<n�Ws6¨ � ¨4u ~c� ª } � � r¨4u ~ s�uw³ �¶¦ mhª«m�¾¿uwm[³ Î  @�Pª«s � r¨ � ¨ ~c�T� ¨ �«¦ mhs�¬¸¬Án ± s�rª ~
� ¨6u � } ªcª«mIu � �¿¨2½�¬¨2½©mIª j ¨ } u{³ § 8;898;898:8;89898;898;89898;898:8;898;898 �/��ó
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�{§¸�°õ £©¨4² ± s6ª�r ~ ¨4uJ¨6· �«¦ mfs°¯4mIª¶s6v4mfµ } ¨ � rtmIu � � ¨ ~c� ·Z¨4ªXm[s � ¦ s6uwuwm[s�¬ruwv�s ± n± ªc¨gs � ¦ s6uw³¡·Z¨4ª �«¦ m�ª«mI¾wuwm[³ ~ r² ± ¬r¸¾¿mI³�p�mIrv ¦g� ¨4u<nq�Ws6¨ � ¨4u ~c� ª } � � rt¨6u � ¨�¶¦ m�ªcmI¾¿u{m[³ Î  @�hµ } ¨ � rm[u � � ¨ ~��°§ 8;898;898:8;89898;898;89898;898:8;898;898 �2�;��{§¸�/� £©¨4² ± s6ª�r ~ ¨4uô¨6· �¶¦ mXª«s6uwv4mh¨�· � }{�b~ rÃ[m ~ ·Z¨ } uw³ jgk �¶¦ m¡p=m�rtv ¦0� ¨4u;n��zs6¨
� ¨6u ~c� ª } � � r¨4u�s6u{³ jgk �«¦ m´� �d| �%� �N| Ö ¦ m } ª�r ~�� r � § 8;89898;898:8;898;898 �2�6��{§¸��� £©¨4² ± s6ª�r ~ ¨4uf¨6· �¶¦ mÑª«s6uwv4mÔ¨6· ~ rÃ[m ~ ¨6· �«¦ mT¬ts6ª«v4m ~c� � ¨4² ± ¨4u{m[u � s ~«~ ¨ � r¸ns � m[³h½�r �¶¦h�¶¦ m � }{�«~ ·Z¨ } uw³ jgk �¶¦ m&p�m�rtv ¦g� ¨4u;nq�Ws6¨ � ¨4u ~�� ª } � � r¨4u�s6uw³ jgk�¶¦ mÔ� �d| �z� �N| Ö ¦ m } ªcr ~c� r � § 89898;898;898:8;89898;898;89898;898:8;898;898 �2�6��{§¸�/� £©¨4² ± s6ª�r ~ ¨4u�¨6· �¶¦ mfs°¯6m[ª¶s�v4mf³wmI¾ � rtmIu � k ¨�· �«¦ m � };�¶~ ·Z¨ } u{³ j0k ~ r²Ñn} ¬ts � mI³ s�uwuwm°s�¬ruwv }w~ ruwv �¶¦ m�s j ~ ¨6¬ }{� m�s6u{³ �«¦ mX·Zª¶s � � r¨4u¿s�¬�³wmI¾ � rtmIu � k
� ¨ ~c� · } u � � r¨4u ~[§ 8;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �2����{§¸�2� £©¨4² ± s6ª�r ~ ¨4uT¨6· �¶¦ m©s°¯4m[ª«s6v4m^·Zª¶s � � r¨4u¿s�¬<³wm�¾ � rm[u � k ¨�· �¶¦ m � };�¶~ ·Z¨ } uw³ jgk~ r² } ¬¤s � m[³bs6u{uwm°s�¬¸ruwv }w~ rtu{v �¶¦ m©s j ~ ¨6¬ };� m�s�uw³ �«¦ mØ·Zª«s � � rt¨4uws�¬<³wmI¾ � rtmIu � k
� ¨ ~c� · } u � � r¨4u ~[§ 8;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �2����{§¸�2� £©¨4² ± s6ª�r ~ ¨4uJ¨6· �¶¦ mfs°¯4mIª¶s6v6m � ¨ � s�¬ ~ rÃ[mf¨6· �«¦ m � }{� s�uw³ �¶¦ m�¬ts6ª«v6m ~c�
� ¨6² ± ¨4uwmIu � ·Z¨ } uw³ jgk ~ r² } ¬ts � m[³�s�uwuwm°s�¬ruwv }w~ ruwv �¶¦ m¡s j ~ ¨6¬ }{� m�s6u{³�¶¦ m�·Zª«s � � rt¨6u¿s�¬�³wm�¾ � rm[u � k � ¨ ~�� · } u � � rt¨6u ~[§ 8;89898;898;89898;898:8;898;898 �2�6�

õw§¸� | u�m�À{s6² ± ¬m�¨6·BsÑuw¨6u � ¦ ¨4ªc³¿s�¬Qv4ª¶s ± ¦9§ 898:8;89898;898;89898;898:8;898;898 �6ó��õw§=� | uôr¸¬¬ }w~c� ª¶s � rt¨6u�¨6· �¶¦ m���¨ ~ m�nq�Qs6ªGÏ�s6u;nqp�m }wÅ mIª ± m[ª�·Zm � � m�¬r²Ñrtuws � r¨4u(¨4ª�n³wmIªcruwv�s�¬tv4¨6ªcr �¶¦ ² § 8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �6ó��
õw§>� | u�m�À{s6² ± ¬m�¨6·\u{m ~c� m[³�³{r ~c~ m � � r¨4u�s6uw³ �¶¦ m�¨4ªc³wm[ª�rtuwv ± ªc¨;³ } � m[³ § 898;898 �6ó6�õw§ õ � ¦ m ~ m ± s6ª«s � ¨4ª � ª«m[m&·Z¨4ª �«¦ m�uwm ~�� mI³�³{r ~«~ m � � rt¨6u ± ª«¨ � m ~«~ ¨4u �¶¦ m�v4ª«s ± ¦v¢b§��6ó6�õw§=� � ¦ m$m�À{s6² ± ¬m�v4ª«s ± ¦£¢ s6uw³fr �«~ ¾w¬¸¬ÁnÐru�m[³{v4m ~�~«} ± m[ª�rt² ± ¨ ~ mI³ } ± ¨4uPr �¶~

~ m ± s6ª«s � ¨4ª � ª«m[m § 8;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 �;�°ó
õw§>� | u(r¬¸¬ }w~c� ª¶s � rt¨4u ¨6· �¶¦ m�v4mIuwm[ª«s�¬¸rtÃIm[³�uwm ~c� mI³�³{r ~«~ m � � rt¨6u�s�¬tv6¨4ªcr �¶¦ ² ¨6u�¶¦ m�ª } uwu{ruwv$m�À{s6² ± ¬m´v6ª¶s ± ¦?¢b§ 898;898:8;89898;898;89898;898:8;898;898 ����ó
õw§=� | u¡r¸¬¬ }w~c� ª¶s � rt¨6u�¨6· �¶¦ m�ªcm[³ } � � r¨4u�·Z¨4ª �¶¦ m�ªcm ~c� ªcr � � m[³�¨6ª«³wmIªcruwv ± ª«¨ j ¬tmI² §;���n�õw§ � | uXr¸¬¬ }w~�� ª¶s � r¨4u�¨�· �«¦ m&ª«m ~c� ªcr � � mI³�uwm ~c� m[³�³{r ~c~ m � � r¨4u�s�¬tv6¨4ªcr �¶¦ ²Â¨4u �¶¦ mª } uwu{ruwvymoÀ{s6² ± ¬tm�v4ª«s ± ¦?¢$§ 89898;898;898:8;89898;898;89898;898:8;898;898 ���6ó
õw§ � £©¨4² ± s6ª�r ~ ¨4uô¨6· �¶¦ mXs°¯4m[ª«s6v4mh¾w¬¸¬-¥@² } ¬ � r ± ¬¸r � s � r¨4u � ¨ } u � s6uw³�mI¬¸r²bru¿s�n� r¨4u ¦ mIrv ¦g� ·Z¨4ª �«¦ mh² } ¬ � r¸nU½�s k � ¨ �«¦ m � ½Ø¨�nÐ½©s k p9r ± � ¨4u<nq��¨ ~ monq�Qs6ª-Ï�s6u

s�¬v4¨4ª�r �«¦ ² § 8;89898;8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 ���6�
õw§¸�2ó £©¨4² ± s6ª�r ~ ¨4u ¨6· �¶¦ m�¬¨�½Øm ~�� ¾w¬¬Ô·Z¨4ª �¶¦ m�²Ñru{r² } ² ³wmIv4ª«mIm(s6uw³ �¶¦ m

� �N| �z� �d| Ö s�¬tv4¨6ªcr �¶¦ ² ~ s6uw³ �«¦ m�s°¯4mIª¶s6v6mz¾w¬¸¬5·Z¨4ª �«¦ m | Ö���¥<p=�B��s6u{³
�W�%� s�¬tv6¨4ªcr �¶¦ ² ~I§ 8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 ��õ{�

õw§¸�4� £©¨4² ± s6ª�r ~ ¨4ub¨6· �¶¦ m�¬¨2½©m ~c� ¾w¬¸¬w·Z¨4ª �¶¦ mW� �N| �z� �d| Ö�s�¬v4¨4ª�r �«¦ ² s6uw³ �¶¦ m
s°¯4mIª¶s6v4mW¾w¬¸¬d·Z¨4ª �«¦ m | Ö���¥<p=�B��s6uw³��z�z��s�¬v4¨4ª�r �«¦ ² ~ ¥;ª«mI¬ts � r¯6m � ¨ �¶¦ m
¬¨�½Øm ~�� ¾{¬¬�·Z¨4ª �«¦ m�²Ñrtu{r² } ²ê³wm[v4ªcm[m´s�¬v4¨4ªcr �¶¦ ² § 898;89898;898:8;898;898 ��õ��

õw§¸�/� £©¨4² ± s6ª�r ~ ¨4u¡¨6· �¶¦ m%¬t¨2½Øm ~�� ² } ¬ � r ± ¬r � s � r¨4u � ¨ } u � ·Z¨4ª �¶¦ m&� �d| �%� �N| Ös�¬v4¨4ª�r �«¦ ²ás6u{³ �¶¦ m�s°¯4mIª¶s6v4m&² } ¬ � r ± ¬r � s � r¨4u � ¨ } u � ·Z¨4ª �«¦ m | Ö���¥{p=�B�s6uw³b�W�%��s�¬tv4¨6ªcr �¶¦ ² ~ ¥gªcmI¬ts � r¸¯4m � ¨ �¶¦ mØ¬t¨2½Øm ~c� ² } ¬ � r ± ¬r � s � rt¨6u � ¨ } u � ·Z¨4ª�¶¦ m�²Ñru{r² } ²ê³wmIv4ª«mImÔs�¬tv4¨6ªcr �¶¦ ² § 898;898:8;89898;898;89898;898:8;898;898 ��õ��

À<r¸rr



õw§¸��� £©¨4² ± s6ª�r ~ ¨4u(¨6· �«¦ mh¬¨�½Øm ~�� m�¬r²Ñrtuws � r¨4u ¦ mIrv ¦g� ·Z¨4ª �¶¦ m�� �d| �%� �N| Ö
s�¬v4¨4ª�r �«¦ ²ês6uw³ �¶¦ m´s°¯4mIª¶s6v4m ¦ m�rtv ¦g� ·Z¨4ª �¶¦ m | Ö���¥5p=�B�
s6uw³��W�%��s�¬¸n
v4¨4ª�r �«¦ ² ~ ¥gªcmI¬ts � r¸¯4m � ¨ �¶¦ m�¬¨2½©m ~c� mI¬¸rt²Ñru¿s � rt¨4u ¦ m�rtv ¦0� ·Z¨6ª �¶¦ m�²Ñru{r² } ²
³wmIv4ª«mIm´s�¬tv4¨6ªcr �¶¦ ² § 8:898;898;89898;898;898:8;89898;898;89898;898:8;898;898 ��õ��

õw§¸�°õ £©¨4² ± s6ª�r ~ ¨4u�¨6· �¶¦ mÔs2¯6m[ª«s6v4m´¾{¬¬Qrtu �¶¦ m � ¨ ± nÐ¬mI¯4m�¬ ~ m ± s�ª¶s � ¨4ª�s6u{³ � ¨6²Ñn± ¨4uwm[u �«~ ·Z¨6ª �¶¦ m&uwm ~c� m[³�³;r ~c~ m � � r¨4u�s�¬tv4¨6ªcr �¶¦ ² ~ ¥¿ªcmI¬ts � r¸¯4m � ¨ �«¦ m&¬t¨2½Øm ~��¾w¬¸¬�·Z¨4ª �¶¦ m�²Ñru{r² } ²ê³wmIv4ª«mImÔs�¬tv4¨6ªcr �¶¦ ² § 8;89898;898;89898;898:8;898;898 ��õ4�
õw§¸�/� £©¨4² ± s6ª�r ~ ¨4u�¨6· �¶¦ m�s°¯4mIª¶s6v6m�¾{¬¬ j m � ½Øm[mIu �«¦ m � ¨ ± nÐ¬mI¯4m�¬ ~ m ± s6ª¶s � ¨4ª�s6u{³

� ¨6² ± ¨4uwmIu �¶~ ·Z¨4ª �«¦ m�uwm ~�� mI³ä³{r ~«~ m � � r¨4u
s�¬v4¨4ª�r �«¦ ² ~ ¥zª«mI¬ts � r¯6m � ¨ �¶¦ m¬¨�½Øm ~�� ¾{¬¬�·Z¨4ª �«¦ m�²Ñrtu{r² } ²ê³wm[v4ªcm[m´s�¬v4¨4ªcr �¶¦ ² § 898;89898;898:8;898;898 ���<�
õw§¸��� £©¨4² ± s6ª�r ~ ¨4uM¨6· �¶¦ mys°¯4m[ª«s6v4m ~ rtÃIm ~ ¨6· �¶¦ m ~ m ± s6ª«s � ¨4ª ~ s ���«¦ m � ¨ ± s6u{³� uw³¡¬mI¯4m�¬Q¨6·\ªcm � } ª ~ rt¨4u�·Z¨4ª �¶¦ m�u{m ~c� m[³�³{r ~c~ m � � r¨4u�²$m �¶¦ ¨<³ ~I§ 8:8;898;898 �����õw§¸�/� £©¨4² ± s6ª�r ~ ¨4uÑ¨6· �«¦ m�s°¯4mIª¶s6v4m©u } ² j m[ª@¨6·¿ªcm � } ª ~ rt¨4uÑ¬mI¯6mI¬ ~ ·Z¨4ª �«¦ m�uwm ~c� mI³³{r ~«~ m � � rt¨6u�²bm �«¦ ¨;³ ~[§ 8;898;89898;898;898:8;89898;898;89898;898:8;898;898 ����õ
õw§¸�2� £©¨4² ± s6ª�r ~ ¨4uÕ¨6· �¶¦ mbs°¯4mIª¶s6v6mb¾{¬¬B·Z¨6ª �¶¦ m | Ö���¥9p=�B� s6uw³Õ�W�%� s�¬v4¨�n

ªcr �¶¦ ² ~^}w~ rtuwv´¬t¨2½�n�³{mI¾ � rtmIu � k ~ m ± s6ª¶s � ¨4ª ~ ¥<ª«mI¬ts � r¯6m � ¨ �¶¦ mW¬¨2½©m ~c� ¾{¬¬5·Z¨4ª�¶¦ m�²Ñru{r² } ²ê³wmIv4ª«mImÔs�¬tv4¨6ªcr �¶¦ ² § 898;898:8;89898;898;89898;898:8;898;898 ���n�
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��s6u k¡± ªc¨ j ¬m[² ~ rtu�m[uwv�rtuwmIm[ª�rtuwv�s6uw³ ~ � rtmIu � m´ª«m[µ } rª«m �¶¦ m ~ ¨6¬ }{� r¨4u�¨6·@s ~ ± s6ª ~ m ~ k ~�� mI²¨6·B¬¸ruwm°s6ªWm[µ } s � r¨4u ~�¹Wº�»¢¼ ¥5½ ¦ m[ªcm ¹ r ~ s ~ k ²b²bm � ªcr � ± ¨ ~ r � r¸¯4mT³wm�¾¿u{r � m´²ys � ªcrÁÀ § � ¦ m~ k ~�� m[²Âr ~©� k<± r � s�¬¬ k ~ ¨6¬¯6m[³X¯0r¤sb��s }w~c~ rts6uXmI¬¸r²bru¿s � rt¨6u�¨6u ¹ ¥<½ ¦ r � ¦ ª«m ~«} ¬ �¶~ ruhuw¨6uwÃ[mIª«¨m[u � ªcrm ~�ÄGÅ uw¨2½�uhs ~=Æ�ÇÈÇÊÉ�ËÈÌ{Í j m�rtu{v�ru � ª«¨<³ } � m[³�ru � ¨ �¶¦ mW²$s � ª�r¸À §@Î k s�Ï } ³;r � rt¨ }{~ ªcm[¨4ªc³wm[ªqnruwvÔ¨6· �¶¦ mWª«¨2½ ~ s�uw³ � ¨6¬ } ²$u ~ ¨6· ¹ ¥<r � r ~ ¨6· � mIu ± ¨ ~«~ r j ¬tm � ¨´v6ª«m°s � ¬ k ªcm[³ } � m �«¦ m�s�²$¨ } u �¨6·Q¾w¬¸¬¸nUrtu9¥5s�uw³ � ¨4u ~ m[µ } m[u � ¬ k �¶¦ m ~ ± s � mÔs6u{³ � rt²bm � s Å m[u � ¨ ~ ¨6¬¸¯4m �¶¦ m ~ k ~c� mI² § Rruw³{ruwv s�uä¨4ªc³wm[ª�rtu{v �«¦ s � ²Ñrtu;rt²ÑrÃ[m ~ ¾w¬¸¬¸nUrtu�r ~ s�u�Ò�Ó&n � ¨4² ± ¬m � m ± ª«¨ j ¬m[² § ��u± ª«s � � r � m6¥ ¦ m } ªcr ~c� r � ~ s6ª«m }{~ m[³ � ¨b¾¿uw³�v4¨<¨;³¡¨4ªc³wm[ª�rtuwv ~[§ � ¦ m ~ m ¦ m } ªcr ~c� r � ~ ¥ ¦ ¨2½©m�¯4mIª[¥N³w¨uw¨ �z¦ s°¯4mÔs6u k v } s6ª«s6u � m[m ~ ¨4u �¶¦ m�µ } s�¬¸r � k ¨6· �«¦ mÔ¨6ª«³wmIªcruwv ± ªc¨;³ } � mI³ § ��u � ¨4u � ª¶s ~�� ¥ j0k}w~ rtuwv�sÕ³;r¯0r³wm�n�s6uw³;n � ¨4uwµ } mIªXs ±w± ª«¨gs � ¦ ½�r �¶¦ s ±w± ª«¨°À<r²ys � mI¬ k ¨ ± � r²$s�¬ j s�¬ts6u � m[³(¯4m[ªqn� moÀ ~ m ± s6ª¶s � ¨4ª ~ ¥ | v4ª¶s°½©s�¬U¥dÖ�¬tm�rtu�s6uw³��Ws°¯<rU§ ��¨ ª«m � m[u � ¬ k v4s2¯6m �«¦ m´¾¿ª ~c� s ±w± ªc¨2À<r²$s � r¨4us�¬v4¨4ª�r �«¦ ²è·Z¨4ªb¨ ± � rt²$s�¬WmI¬¸r²bru¿s � rt¨6u�¨4ª«³{m[ªcruwv ~I§ � ¦ r ~y�¶¦ m ~ r ~ ³{m ~ � ªcr j m ~ s6u�m�À � mIu ~ r¸¯4m
� ¨6² ± }{� s � rt¨6u¿s�¬ ~c�«} ³ k ¨6· �«¦ mIrªTs�¬v4¨4ª�r �«¦ ² s6u{³Pr �¶~Ô} uw³wm[ª�¬ k ruwv ~c} j ª«¨ }{� ruwm ~ ¥�s6uw³�s�¬ ~ ¨± ªc¨ ± ¨ ~ m ~ s6u{³�rug¯4m ~�� rvgs � m ~ r² ± ª«¨2¯6m[²bm[u �¶~z� ¨ �¶¦ s � s�¬tv4¨6ªcr �¶¦ ² §
� ¦ r ~ � ¦ s ± � m[ª�r ~ ¨4ª«vgs�u{rtÃIm[³�s ~ ·Z¨6¬¸¬t¨2½ ~I§ lPmy¾wª ~c� ²b¨ � r¸¯�s � m�s6uw³�³{mI¾¿uwm �¶¦ mymI¬¸rt²ÑrÁnu¿s � rt¨6u�¨4ªc³wm[ª�rtuwv ± ª«¨ j ¬tmI² ·Z¨4ª ~ ± s6ª ~ mh²$s � ªcr � m ~ ru��;m � � r¨4u �6§� s6uw³Pv6r¯6m�moÀws�² ± ¬tm ~ ¨6·~ ± s6ª ~ mT²$s � ª�r � m ~ ru��;m � � rt¨4u �6§<�;§ lPm �«¦ m[u ~c¦ ¨2½ ¦ ¨2½ mI¬¸rt²Ñru¿s � r¨4u � s6u j m�·Z¨4ªc² } ¬ts � m[³ru v4ª«s ± ¦ �«¦ m[¨4ªcm � r � � m[ªc² ~ ru��;m � � r¨4u �6§=�{§ ��u��;m � � r¨4u �4§ õw§¸� ¥©½Øm�¬¨;¨ Å s �y�«¦ m�²b¨ ~��½�r³wmI¬ k }w~ mI³ ¦ m } ª�r ~�� r � ·Z¨4ª�¾wuw³{ruwv¡v4¨;¨<³�mI¬¸r²bru¿s � rt¨6uP¨4ªc³wm[ª�rtu{v ~[§ � ¦ m � ¬¤s ~c~ ¨�·Øu{m ~c� m[³³{r ~«~ m � � rt¨6u�²$m �¶¦ ¨<³ ~ ¥d½ ¦ r � ¦ r ~W�¶¦ m�·Z¨ � }w~ ¨�· �¶¦ r ~z�«¦ m ~ r ~ ¥Dr ~ ru � ª«¨<³ } � m[³�ruf�;m � � r¨4u �6§<� ¥s6uw³ �«¦ m ~«} j ªc¨ }{� rtuwm ~z}{~ m[³�s6ª«m&³;r ~ � }w~c~ m[³�rtu��;m � � r¨4u �4§=� s�uw³ �6§<�;§  Qrtu¿s�¬¬ k ¥{½Øm�v6r¯6m�s6u¨ }{� ¬ruwmÑ¨6· �«¦ mTª«mI²$s�rtu{³wm[ª�¨6· �¶¦ m �¶¦ m ~ r ~ rtuP�;m � � r¨4u �4§ � ¥�s6u{³�m ~c� s j ¬¸r ~c¦ ruÕ�;m � � r¨4u �4§ �~ ¨6²$m � m[ª«²Ñruw¨6¬¨4v k �«¦ s � r ~ ·Zªcm[µ } mIu � ¬ k }w~ m[³¡rtu �¶¦ m �«¦ m ~ r ~I§

©�ª�© «p¬® ¯�°*±�² ±�³i´9µ_±*¶·³ ¸$¹»º®{¹»±�³®¼ ½�¹»¶·¾i°*�²
¿�À�¿�À�¿ ÁÃÂÅÄ�ÆÈÇhÉ�Â�Ê¦Â�ËiÁÈÌ�Í»ÎhÏXÐÑÁUÒÃÏDÇXÐ5ÓÔÏÕÂ�Ë×Ö?ØÈÆ�Í�ÇhÉÙÂÅÊ�Ï
� ¦ m ~ ¨6¬ }{� rt¨4u�¨6·\s ~ ± s6ª ~ m ~ k ~c� m[²ê¨6·Q¬¸rtuwm[s6ª�m[µ } s � rt¨6u ~
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�
s6ª�r ~ m ~ ru�²$s6u k�± ªc¨ j ¬m[² ~ ru�m[uwv�rtuwmIm[ª�rtuwvfs�uw³ ~ � rtmIu � m §  5¨6ª´moÀws�² ± ¬tm�¥ ~c} � ¦ô~ k ~c� m[² ~s ±w± m°s�ª�ru � ¨4² ± }{� s � r¨4u¿s�¬ � rª � } r � ³wm ~ rv4u9¥\¬¸ruwm°s6ª ± ªc¨4v4ª¶s�²$²Ñruwvw¥Rs6uw³ �¶¦ m ~ ¨6¬ }{� rt¨4uP¨6·± s6ª � rts�¬@³{r��dm[ª«mIu � rts�¬^m[µ } s � rt¨4u ~�Ä § ����¨GÍ¶§ xzmIª«m ¹ r ~ s6uÛÚNn jgk nÜÚôª«m°s�¬ ~ k ²b²$m � ª�r � ± ¨ ~ r � r¯6m³wm�¾¿u{r � m � ²$s � ªcrÁÀ�½ ¦ mIª«m&²b¨ ~�� ¨6· �«¦ m�m[u � ªcrm ~ s6ªcm%Ã[mIª«¨w¥ws6uw³ º s6uw³ ¼ s6ªcm�ÚNnÐ³{r²$mIu ~ r¨4u¿s�¬
¯4m � � ¨4ª ~I§ � ¦ m ~ k ~c� m[² � s6u j m ~ ¨�¬¯6m[³ jgk�± mIªc·Z¨4ªc²bruwvh��s }{~«~ rts6u�m�¬r²Ñrtuws � r¨4u�¨4u ¹ s�uw³¼ ¥ �¶¦ mIª«m j0k ªcm[³ } � ruwvyr ��� ¨ } ±w± m[ª � ª�r¤s�uwv } ¬ts6ª�·Z¨4ªc²vÝ

Þ º�»ä¼Iß
½ ¦ mIª«mtÞár ~ s6u } ±{± mIª � ª�r¤s6u{v } ¬ts6ªT²$s � ª�r¸ÀP½�r �¶¦ô} u{r � ³{rts6v4¨4u¿s�¬ § � } m � ¨ �¶¦ m ± ¨ ~ r � r¯6m
³wm�¾¿u{r � m[u{m ~«~ ¨6· ¹ ¥6r � r ~ uw¨ � uwm � m ~c~ s6ª k � ¨ ± r¯6¨ � ¥4r § m § ru � m[ª � ¦ s6uwv4m�ªc¨2½ ~ s6uw³�à�¨6ª � ¨6¬ } ²bu ~ ¥³ } ª�rtu{v �¶¦ mØm�¬r²Ñrtu¿s � r¨4u � ¨zmIu ~«} ªcm©u } ²bm[ª�r � s�¬ ~c� s j r¬¸r � k § � ¦ m�¯4m � � ¨4ª º r ~ m°s ~ r¬ k ¨ j � s�rtu{m[³jgkXj s � ÅX~c} j ~�� r �¶}{� rt¨4u §� � r ~ ²b¨4ª«m � k;± r � s�¬ ¦ ¨2½ØmI¯6m[ª � ¨�·Gs � � ¨6ª ¹´§ � � � s6u j m ~«¦ ¨2½�u Ä § õgó/¨GÍ%�¶¦ s �Ô¹á¦ s ~ s} u{rµ } mÔ·Gs � � ¨4ª�rtÃ[s � r¨4u�¨6· �«¦ m´·Z¨4ªc² ¹¢»�á»âãá_ä ½ ¦ m[ªcm á r ~ sÑ¬t¨2½Øm[ª � ªcrts6uwv } ¬ts6ª�²$s � ª�r¸À½�r �¶¦ } u{r � ³{rts6v4¨4uws�¬U¥ â r ~ sÕ³{rts6v4¨4u¿s�¬�²ys � ªcrÁÀô½�r �¶¦ ± ¨ ~ r � r¸¯4m�m[u � ª�rtm ~ s6u{³ á ä r ~y�¶¦ m
� ª«s6u ~ ± ¨ ~ mT¨6· á�§ � ¦ mÔ·Gs � � ¨4ªcrÃ°s � r¨4u�r ~ ª«m�¬¤s � m[³ � ¨X��s }w~«~ r¤s�u�mI¬¸rt²Ñru¿s � r¨4u § ��uw³wm[mI³9¥ �¶¦ m} ±w± m[ª � ª�r¤s6u{v } ¬ts6ªØ²$s � ªcrÁÀ×Þ
s j ¨2¯4mWr ~ rt³{m[u � r � s�¬ � ¨ á ä §@| � ¬¨ ~ mI¬ k ªcmI¬ts � mI³�·Gs � � ¨4ªcrÃ°s � r¨4ur ~��¶¦ m×åRÿ¿÷ Ç ò ìçæ�øW·Gs � � ¨4ªcrÃ°s � rt¨6u ¹�»Oè;è ä ¥;½ ¦ mIª«m è r ~ sÔ¬t¨2½Øm[ª � ª�r¤s�uwv } ¬ts6ª�²$s � ªcrÁÀD¥5s�uw³r ~ mIµ } s�¬ � ¨ á»â �}éëê § l�r �¶¦y�«¦ m�·Gs � � ¨4ª«mI³$·Z¨6ª«²¡¥g½©mW¨ j � s�rtu º jgkbj s � Å0~ ¨6¬¯0ruwvÔru ~ m[µ } mIu � má»�b»
¼ ¥ âSì�»í� s6uw³ á�ä5º�»îìN§ � ¦ r ~%¦ s ~W�«¦ m´s6³{¯�s6u � s6v6m´¨6· ¦ s°¯0rtuwv � ¨$·Gs � � ¨4ª ¹ ¨6u{¬ k¨4u � myru �«¦ m � s ~ m$½ ¦ m[ªcm �¶¦ m$¬ruwm[s6ª ~ k ~c� mI²�r ~´~ ¨6¬¸¯4m[³M·Z¨6ª´²$s6u k ³{r��DmIª«m[u � ª�rtv ¦0� n ¦ s�uw³~ r³wm�¯4m � � ¨6ª ~z¼�§��u�v4mIuwm[ª«s�¬-¥ �«¦ mÕ²ys � ªcrÁÀ á ä r ~ uw¨ � s ~�~ ± s�ª ~ m�s ~¡�¶¦ m } ±w± m[ª � ª�r¤s6u{v } ¬ts6ª ¦ s�¬·Ô¨6·
¹Ô§ � } ª�rtuwv �«¦ m ± ªc¨ � m ~«~ ¨6·^m�¬r²Ñrtu¿s � r¨4u9¥ �¶¦ mTru � ªc¨;³ } � � r¨4uf¨6·^uw¨4u{Ã[m[ªc¨ ~ ¥ � s�¬¸¬tmI³ Æ�ÇÈÇÊÉ�ËÈÌ ¥¨ �[� } ª ~[§  ¿¨4ªWm�À{s6² ± ¬m6¥ � ¨4u ~ r³wmIª �¶¦ m�·Z¨6¬¸¬t¨2½�ruwv ~ k ²b²bm � ªcr � ± ¨ ~ r � r¸¯4mT³wm�¾¿u{r � mT²$s � ªcrÁÀ ¹s6uw³¡r �¶~ s ~«~ ¨ � r¤s � m[³¡·Gs � � ¨4ª á ä Ý
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lPm ~ m[m �¶¦ s �Ãá ä r ~ sT· } ¬¸¬ } ±w± m[ª � ª�r¤s�uwv } ¬ts6ª�²$s � ª�r¸À §
xz¨2½ØmI¯4mIª[¥ ~ ru � m �¶¦ m�²$s � ªcrÁÀ ¹ r ~�~ k ²b²bm � ªcr � ± ¨ ~ r � r¸¯4m´³wmI¾¿u;r � m6¥ �¶¦ m ~ s6²bm�r ~�� ª } m�r¸·½ØmÔª«mI¨4ª«³{m[ª�r �«~ ªc¨�½ ~ s6uw³ � ¨6¬ } ²bu ~ ru�s ~ k ²b²bm � ªcr � ·Gs ~«¦ rt¨4u §�Î k s ±w± ¬ k rtu{vhs�Ï } ³{r � rt¨ }w~¨4ªc³wm[ª�rtuwv ± ªcr¨4ª � ¨¡·Gs � � ¨4ª�rtÃ[s � r¨4u9¥=½©m � s�u�¨6· � m[uÕª«m[³ } � m �¶¦ mb¾w¬¸¬¸nUrtu § �Wm �¶} ªcu{ruwv � ¨�¨ } ª
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m�À{s6² ± ¬m6¥Br¸·�½Øm�¾¿ª ~�� ªcmI¯4mIª ~ m �¶¦ mh¨6ª«³wmIªcruwv�¨6· �«¦ mhªc¨�½ ~ s6uw³ � ¨6¬ } ²bu ~ ¨6· ¹ ¥ �¶¦ mIu Ì ÷¾w¬¸¬¸nUrtu�¨ �[� } ª ~ ³ } ª�rtuwv$mI¬¸r²bru¿s � rt¨6ugÝ
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( +�C`-�JQ+/6BA,C×B9CD-�L�25L�uv6w-/CD4�+DC�C`+��5.105L
��u ~�� m°s�³�¨6· }w~ ruwv���s }w~c~ rts6u�m�¬r²Ñrtuws � r¨4uä·Z¨6ª ~ ¨6¬¸¯0rtuwv sô¬¸ruwm°s6ª ~ k ~�� m[² ¨6·Ôm[µ } s � rt¨6u ~
¹zº »è¼ ¥�¨4uwm � s6u }w~ mfs6u�r � m[ª¶s � r¸¯4m�s ±{± ª«¨gs � ¦9§
|� k<± r � s�¬%r � m[ª«s � r¸¯4m�²bm �¶¦ ¨<³ ~c� s6ª �«~½�r �¶¦ s6u(s ±w± ªc¨°À;r²$s � r¨4u ºFEHG�IW� ¨ �¶¦ mX³wm ~ rtªcm[³ ~ ¨6¬ }{� r¨4u º ¥^s6uw³ � ¨6² ± }{� m ~ s ~ m[µ } mIu � m¨6·�r � m[ª«s � m ~hº E � I ¥ º E ê I ¥98�8�8¸¥z½ ¦ r � ¦ � ¨4ug¯4mIª«v4m ~�� ¨ º=§ ��u �«¦ m[¨4ª k ¥%s6u�rtu{¾wu{r � mPu } ² j mIª¨6·�r � mIª¶s � rt¨6u ~ r ~ ª«mIµ } rtªcm[³ � ¨�¨ j � s�rtu º ¥ j }{� ru ± ª«s � � r � m6¥@¨4u{m }w~ m ~Ñ~ ¨6²$m � mIª«²Ñrtuws � r¨4u
� ª�r � m[ª�rt¨4u � ¨�³wm � m[ªc²Ñrtuwm�½ ¦ mIu �¶¦ m � } ªcª«m[u � r � mIª¶s � m©r ~\~«} � � rm[u � ¬ k � ¬t¨ ~ m�m[u{¨ } v ¦T� ¨ º=§ ��u�¶¦ m�¨ �¶¦ mIª ¦ s6u{³9¥4rtu �«¦ m�s j ~ m[u � m�¨6·Nª«¨ } uw³w¨���m[ª«ªc¨4ª ~ ¥g³{rª«m � � ²bm �¶¦ ¨;³ ~ ¥ ~«} � ¦ s ~ ��s }w~c~ rts6umI¬¸r²bru¿s � rt¨6u9¥ ± ªc¨;³ } � m �¶¦ m ~ ¨6¬ }{� rt¨4u � ¨ �¶¦ m ~ k ~c� m[²Âs�· � mIªØs�¾¿u{r � mzu } ² j m[ª©¨�·=s6ªcr �¶¦ ²$m � r �¨ ± m[ª«s � r¨4u ~I§
� ¦ m�µ } m ~c� rt¨4u�s ~y� ¨f½ ¦ r � ¦ � ¬ts ~«~ ¨6·�²bm �«¦ ¨<³ ~ r ~ j m �c� m[ª � s6u{uw¨ � j m�s6u ~ ½Øm[ªcm[³�ruv4mIuwm[ª«s�¬U¥9s6uw³�³wm ± mIuw³ ~&~�� ª«¨6uwv6¬ k ¨4u �¶¦ m ± ª«¨ j ¬m[² ~%� ¨ j m ~ ¨6¬¸¯4mI³ § lPmTª«m�·Zm[ª �«¦ mÔªcm°s6³wmIª

� ¨®§ ���n¨ ·Z¨6ªzs � ¨4² ± s6ªcr ~ ¨6u�¨6·Qr � m[ª«s � r¸¯4m´s6uw³�³{rª«m � � ²bm �¶¦ ¨;³ ~ ¥
¿�À�¿�ÀKJ LîÐNM9Ê{ÉÜÇMÉÙÂÅÊoÂ�ËãÇPO�Ð Ö®Ä�É�Ó@É�Ê�Í�ÇMÉÙÂ�ÊRQjÎTS{Ð5ÎMÉüÊVUXW£ÎhÂ/Y{ÄÙÐ5Ó
lPm ~ mImz·Zªc¨4² �¶¦ mWm�À{s6² ± ¬m%ru �¶¦ m ± ª«m�¯0rt¨ }{~�~ m � � r¨4u �«¦ s �^�¶¦ mz¨4ª«³{m[ªcruwvT¨�· �¶¦ mzª«¨2½ ~ s�uw³
� ¨�¬ } ²bu ~ ¨6·�s�²ys � ªcrÁÀ � s�u ¦ s°¯4mhs�³wª«s ~c� r � m��dm � � ¨4u �¶¦ mys6²b¨ } u � ¨6·�¾w¬¸¬¸nUrtu §  Rr¬¸¬ÁnÐruÕr ~r² ± ¨4ª � s6u � j m � s }w~ m�r � s��Dm � �¶~ j ¨ �¶¦X�«¦ m�s6²b¨ } u � ¨6· ~�� ¨4ª«s6v4m�s6u{³ �«¦ m�u } ² j m[ªW¨6·\s6ªcr �¶¦ n²bm � r � ¨ ± m[ª¶s � r¨4u ~ uwm[mI³wm[³$·Z¨4ª �¶¦ m�·Gs � � ¨6ªcrÃ°s � rt¨4u$¨6·Ds�²$s � ªcrÁÀ § l�m �«¦ m[ªcmI·Z¨4ªcm � ¨4u ~ r³wmIª^ru�¶¦ r ~B�«¦ m ~ r ~B�«¦ m©·Z¨6¬¸¬t¨2½�ruwv ± ªc¨ j ¬m[²¡¥g½ ¦ r � ¦b¦ s ~ j mIm[u �¶¦ m©·Z¨ � }w~ ¨6· � ¨4u ~ r³wmIª¶s j ¬m�ª«m ~ m[s6ª � ¦ru �«¦ m&¾¿mI¬³�¨�· ~ ± s6ª ~ m´²$s � ªcrÁÀ � ¨6² ± }{� s � rt¨6u ~ Ý

ö9ÿ¿ò[Z ÇÊË î ËÈÌ ï6ý Ë ÷ Ì]\ þ«ñ<ò�þ ËÈÌ �_^Øþ¶÷a` Ç ò�îDb� Rruw³�s6u�¨4ª«³{m[ªcruwv$¨6· �«¦ m�ª«¨2½ ~ s6u{³
� ¨6¬ } ²$u ~ ¨6· �¶¦ m�²$s � ªcrÁÀ ¹¢�¶¦ s � k rmI¬³ ~ sT·Gs � � ¨4ªcrÃ°s � rt¨6u�½�r �¶¦ ¬t¨2½ä¾w¬¬ÁnÐru §

��uM²$s � ªcrÁÀ � m[ªc² ~ ¥B½©m�s6ª«m$rtu � m[ª«m ~c� m[³�rtuP¾¿uw³{ruwv�s ± m[ªc² }{� s � r¨4u�Óê¨6· �¶¦ myª«¨2½ ~XÄ s�uw³
� ¨�¬ } ²bu ~oÍ ¨6· ¹�~c} � ¦X�¶¦ s ���¶¦ mz·Gs � � ¨4ªcrÃ°s � rt¨6uh¨6·QÓ ¹ Ó ä ¦ s ~ ¬¨2½J¾{¬¬ÁnÐru §�� ª«mI² } ¬ � r ± ¬ k ruwv¹ j0k Ó ¦ s ~R�«¦ mØm �Dm � � ¨6·wªcm[¨4ªc³wm[ª�rtu{v%r �«~ ªc¨2½ ~ ¥�½ ¦ r¬m ± ¨ ~c� ² } ¬ � r ± ¬ k rtuwv�r � jgk Ó ä ªcm[¨4ªc³wm[ª ~r �¶~ � ¨6¬ } ²bu ~I§



õ

��u �¶¦ mWs6u¿s�¬ k ~ r ~ ¨6· �¶¦ m�µ } s�¬r � k ¨6·Ds6uÑmI¬¸r²bru¿s � rt¨6uy¨4ªc³wm[ª�rtu{vw¥4r � r ~B� k<± r � s�¬ � ¨ � ¨4u ~ rt³wmIªÆ�ÇÈÇ ru ~c� m°s6³�¨6·�¾{¬¬ÁnÐru § � ¦ my¾w¬¬©v4m[u{m[ª¶s � m[³ jgk �¶¦ my·Gs � � ¨4ªcrÃ°s � rt¨6uM¨6·�Ó ¹ Ó ä r ~ ³wmI¾¿u{m[³� ¨ j m �¶¦ m�uw¨6uwÃ[mIª«¨�mIu � ªcrm ~ ¨6· á ¥�s6uw³ ~ ¨ �¶¦ m�s6²b¨ } u � ¨6·�¾w¬¸¬W²$m[s ~«} ª«m ~y�¶¦ m ~c� ¨4ª¶s6v6m
ª«mIµ } rtªcm[²bm[u � ·Z¨4ª �¶¦ mÔ·Gs � � ¨6ªcrÃ°s � rt¨4u § �z¨ � m �«¦ s �%�«¦ mÔ¾w¬¸¬\r ~�~ rt² ± ¬ k �«¦ mÔuw¨6uwÃ[mIª«¨Xm[u � ªcrm ~¨6·\Ó ¹ Ó ä�� ¨6v4m �«¦ m[ª�½�r �¶¦��¶¦ m&¾w¬¸¬¸nUrtu §
Î m ~ rt³{m ~�� ª k ruwv � ¨T²Ñrtu{r²ÑrtÃIm �¶¦ m%¾{¬¬ à�¾w¬¸¬¸nUrtuD¥ws6uw¨ �¶¦ mIª � ¨4²b²b¨4u � ªcr � m[ª�rt¨6u¡·Z¨6ª�sÔv4¨<¨<³mI¬¸r²bru¿s � rt¨6uÕ¨6ª«³wmIªcruwvXr ~��«¦ s � r � ³{rª«m � � ¬ k ²Ñrtu;rt²ÑrÃ[m ~&�«¦ mÑu } ² j m[ª�¨6·Øs6ª�r �«¦ ²bm � r � ¨ ± m[ª�ns � rt¨4u ~ ± m[ªc·Z¨6ª«²bm[³�³ } ªcruwvy·Gs � � ¨6ªcrÃ°s � rt¨4u § � ¦ mT¨ ± m[ª¶s � r¨4u � ¨ } u � r ~ m[s ~ r¸¬ k moÀ ± ª«m ~c~ mI³Õru� mIª«² ~ ¨6· �¶¦ m¡uw¨6uwÃ[mIª«¨ ~c� ª } � �¶} ªcm�¨6· �«¦ m � ¨6¬ } ²bu ~ ¨6· á�§ p�m �_c5d ³wm[u{¨ � m �¶¦ m�u } ² j mIª¨6·�uw¨6uwÃ[mIª«¨Xm[u � ªcrm ~ ru �¶¦ m�e�fhg � ¨6¬ } ²bu�¨6· á��¶¦ s � s6ªcm j mI¬¨2½ �«¦ mT³{rts6v4¨6u¿s�¬ § ��m[vgs6ªc³{ruwv³{r¸¯0r ~ rt¨4u�s6uw³ ~«} j � ª¶s � � r¨4uys ~ ² } ¬ � r ± ¬¸r � s � r¨4u�s6uw³ys6³w³{r � r¨4u$¨ ± mIª¶s � rt¨6u ~ ª«m ~ ± m � � r¯6mI¬ k ¥{½Øm¦ s°¯4m �¶¦ m�·Z¨�¬¬¨2½�rtuwv$¨ ± m[ª«s � r¨4u � ¨ } u �[§

i �PC`.�-�CD| 'kj7'ml8nã.,L*Cpo1qQrPr8s ö9ÿ¿ò á»âãá_ä ñ<ò ð ÷�î �¿÷2ì Ë ý Ë ÷ Ì þ¶ò	t[í Ë þ¶ò ì[uwvyx �dHzx� c3dÐÄ{c5d}|k�<Í�~��
îÑí Ç ý Ë � ÇÊË ð«ï6ý Ë ÷ Ì ÷ç�¿ò�þcï6ý Ë ÷ Ì ì�ï Ì ñ u vyx �d1zx� c5dÐÄ{c5d�|J��Í8~�� ïgñgñ Ë ý Ë ÷ Ì ÷ç�¿ò�þcï6ý Ë ÷ Ì ì�b
|��¶¦ rª«³ ± mIªc·Z¨4ªc²ys�u � m � ª�r � m[ª�rt¨4u�r ~ ò ÇÊË î ËÈÌ ï6ý Ë ÷ Ì ÿ¿ò Ë ��ÿ<ý-¥2½ ¦ r � ¦ r ~��¶¦ m^u } ² j m[ªQ¨6· ~�� m ± ~uwmIm[³wmI³�rtu ± s6ª¶s�¬¸¬mI¬B��s }{~«~ rts6u�m�¬r²Ñrtuws � r¨4u § ��u�s � k<± r � s�¬ ± s�ª¶s�¬¸¬tm�¬Rr² ± ¬m[²bm[u � s � r¨4u9¥D½ØmmI¬¸r²bru¿s � m¡² } ¬ � r ± ¬m¡¯�s6ª�r¤s j ¬tm ~ s � m[s � ¦ô~c� m ± § � ¦ m ~ mX¯�s6ª�r¤s j ¬tm ~ ² }w~c� j mhruw³wm ± m[u{³wm[u �·Z¨4ª �¶¦ mTm�¬r²Ñrtuws � r¨4u ~c� m ± � ¨ j m´¯6s�¬r³9¥dr § m §d�«¦ mÔ¯�s6ª�r¤s j ¬tm ~ ² }w~�� uw¨ � j mÔª«mI¬ts � m[³ jgk s�u k

m[µ } s � r¨4u�ru �¶¦ m ~ k ~c� mI² § lPm�½�r¬¸¬ ± ª«m � r ~ m�¬ k ³wm�¾¿uwm�mI¬¸r²bru¿s � rt¨6u ¦ m�rtv ¦0� ru��;m � � r¨4u �6§=�{§l�m´uw¨2½ m�À{s6²Ñrtu{mT²b¨4ª«m � ¬¨ ~ m�¬ k �¶¦ mÔs ~«~c} ² ± � r¨4u ~%} uw³wmIªc¬ k ruwv �«¦ mÔm�¬r²Ñrtu¿s � r¨4u�¨4ª�n³wmIªcruwv ± ª«¨ j ¬tmI² § � ¦ mÔ¾¿ª ~�� r ~z�¶¦ m ~ k ²$²bm � ªcr � ± ¨ ~ r � r¸¯4mÑ³wm�¾¿u{r � m[u{m ~«~ ¨6· �«¦ mT²$s � ª�r¸À ¹Ô§�<ru � m ¹ r ~�~ k ²b²bm � ª�r � ± ¨ ~ r � r¯6mT³wmI¾wu{r � m6¥ �«¦ m ~ s6²bmÔr ~%� ª } mÔ¨6·^Ó ¹ Ó ä ·Z¨6ª�s6u k�± mIª«² } n� s � r¨4uôÓ § � ¦0}w~ ³ } ªcruwv �¶¦ mh·Gs � � ¨4ª�rtÃ[s � r¨4uM¨�·%Ó ¹ Ó ä ¥�uw¨ ± r¸¯4¨ � ruwvw¥@r § m § ª«¨2½Âs6uw³�à�¨6ª
� ¨�¬ } ²bu�ru � m[ª � ¦ s6uwv4m ~ ¥^r ~ uwmIm[³wmI³ � ¨f²ys�rtu � s�rtuôu } ²bm[ª�r � s�¬ ~c� s j r¸¬r � k s6vgs�rtu ~�� ª«¨ } uw³w¨��m[ªcª«¨4ª ~%Ä § õ4ón¨GÍ¶§ � ¦ m ~ m � ¨4uw³Xs ~«~«} ² ± � r¨4u�r ~Ø�¶¦ s � moÀ{s � � u } ²bm[ªcr � s�¬ � s�u � m�¬¬ts � r¨4uh³{¨;m ~ uw¨ �¨ �[� } ª § � ± m � r¸¾ � s�¬¸¬ k ¥�½Øm�s ~c~«} ²bm �¶¦ s � s6u k uw¨6uwÃ[mIª«¨�mIu � ªcrm ~ ¥�rtu � ¬ } ³{ruwv �«¦ ¨ ~ m¡ru �¶¦ m²$s � ª�r¸À�Ó ¹ Ó ä s6uw³ �«¦ mÔ¾w¬¸¬¸nUrtu �¶¦ s � ¨ �I� } ª ~ ¥9ªcm[²$s�ru�uw¨4uwÃIm[ª«¨hru �¶¦ m � ¨ } ª ~ mÑ¨6·@·Gs � � ¨4ª�nrÃ°s � rt¨4u § � ¦ r ~ s ~«~c} ² ± � r¨4u�r ~ ª«m[s ~ ¨4uws j ¬m ~ ru � mTru�s � �¶} s�¬ � ¨4² ± };� s � rt¨4uD¥d½Øm }w~ mÔ¾wu{r � mª¶s �¶¦ mIª �«¦ s6u¡m�À{s � � ªcm°s�¬�s6ªcr �¶¦ ²bm � r � §l�r �«¦��¶¦ mTu{¨4u � s�u � m�¬¬ts � r¨4uÕs ~c~«} ² ± � rt¨4uPs6uw³ �«¦ mÑs j ~ m[u � mb¨6· ± r¸¯4¨ � rtu{v�³ } ªcruwvX·Gs � n� ¨6ªcrÃ°s � rt¨4uD¥<½Øm ~ mIm �¶¦ s �Ø�«¦ m ~ ± s6ª ~ r � k ~c� ª } � �¶} ªcm&¨6· á r ~ � ¨4² ± ¬m � mI¬ k ³wm � m[ªc²ÑrtuwmI³ j0k �¶¦ m~ ± s6ª ~ r � k ~c� ª } � �¶} ªcm�¨6· ¹´§ �;¨Ô½Øm � s6u ± ªcm[³{r � � ½ ¦ m[ªcm%¾w¬¸¬¸nUrtu$½�r¬¸¬9¨ �[� } ª^ruw³wm ± mIuw³wmIu � ¬ k ¨6·�¶¦ mbs � �«} s�¬@u } ²bm[ª�r � s�¬�¯�s�¬ } m ~ ¨6· �¶¦ mÑu{¨4uwÃ[mIª«¨¡m[u � ªcrm ~ ¨6· ¹Ô§ � ¦ mÑªcm ~c} ¬ � s�¬ ~ ¨ ¦ ¨�¬t³ ~ ru�¶¦ m � s ~ m$¨6·©uw¨4u ~ k ²b²bm � ªcr � ~ ± s6ª ~ my²$s � ªcr � m ~ ¥=½ ¦ r � ¦ ²ys k ¨6ª�²$s k uw¨ ��¦ s2¯6m ~ k ²b²bm � nªcr � ~ ± s6ª ~ r � k ~�� ª } � �«} ª«m�¥ j }{� ·Z¨4ªØ½ ¦ r � ¦ ± r¸¯4¨ � rtu{v$³ } ªcruwvT·Gs � � ¨4ª�rtÃ[s � r¨4uhr ~ uw¨ � uwmIm[³wmI³ � ¨²$s�ru � s�ruTu } ²bm[ªcr � s�¬ ~c� s j r¸¬r � k § ��u �¶¦ s � � s ~ m ¦ ¨2½©m�¯4m[ªI¥ �¶¦ mIª«mØr ~ sWuwm[mI³ � ¨ ~c� ¨6ª«m j ¨ �«¦Ô�¶¦ m¬¨�½Øm[ª�s6u{³ } ±w± m[ª � ª�r¤s6u{v } ¬ts6ª ¦ s�¬¸¯4m ~ ¨6· �¶¦ mT·Gs � � ¨4ª�rtÃ[s � r¨4u ~ ru � m �«¦ m k s6ª«mÑu{¨ � ª«m�¬¤s � m[³ §lPm%¨ j ~ m[ª�¯4m&s�¬ ~ ¨ �¶¦ s � r¸·=u } ²$mIªcr � s�¬ � s6u � mI¬¸¬ts � r¨4ufñ Ë ñ%¨ �[� } ªØ³ } ªcruwvÔ·Gs � � ¨4ª�rtÃ[s � r¨4u9¥ �¶¦ m[u¨ } ª ± ª«m[³;r � � r¨4u¡¨6·R¾{¬¬ÁnÐruXr ~�~�� r¸¬¬9¯�s�¬¸r³ j }{� r ~ ± m ~c~ r ~ ²Ñr ~�� r � Ý©s6u k ¾w¬¸¬¸nUrtuXr ~ ¬r²Ñr � m[³ � ¨ �¶¦ m± ªcm[³{r � � m[³�mIu � ªcrm ~ ¥ j }{�W~ ¨4²bm�¨6· �¶¦ ¨ ~ m�m[u � ª�rtm ~ ²$s k s � �«} s�¬¸¬ khj m�Ã[mIª«¨ §��u � ¨4u � ª¶s ~c� ¥5·Z¨4ª�v4mIuwm[ª«s�¬ ~ ± s6ª ~ m ~ k ~c� m[² ~ ¥D½Øm � s6uwuw¨ � ± ªcm[³{r � � ½ ¦ mIª«m´¾{¬¬ÁnÐru�¨ �[� } ª ~ ¥~ ru � m ± r¸¯4¨ � ruwvWr ~ ³ k u¿s6²Ñr � s�¬¸¬ k�± m[ª�·Z¨4ª«²bmI³´³ } ªcruwvzm�¬r²Ñrtuws � r¨4u9¥6s6uw³ �¶¦ m � ¦ ¨�r � mØ¨6· ± r¸¯4¨ �«~³wm ± mIuw³ ~ ¨6u �«¦ mPu } ²bmIªcr � s�¬�¯�s�¬ } m ~ ¨6· �«¦ mP²$s � ªcrÁÀJm[u � ª�rtm ~[§ lPm � s6u�rtuJ·Gs � �¡�¶¦ rtu Å¨6· �¶¦ m ± mIª«² }{� s � rt¨6u¢Ó s ~ s�ì�ýUï6ý Ë ð ± r¯6¨ � ruwv �¶¦ s � ½ØmMs ±w± ¬ k � ¨�ªcm[³ } � m�¾w¬¸¬¸nUrtu § ��u



�
v4mIuwm[ª«s�¬U¥ ± r¯6¨ � ruwv � ¨ � ¨4u � ªc¨6¬D¾{¬¬ÁnÐru¡s6uw³ ± r¸¯4¨ � ruwv � ¨Ñ²$s�ru � s�ruXu } ²bm[ªcr � s�¬ ~c� s j r¬¸r � k s6ªcm
� ¨6² ± m � rtu{v&¨ j Ïqm � � r¸¯4m ~�� ·Z¨6ª ~ k ²b²bm � ªcr � ± ¨ ~ r � r¯6m�³wmI¾¿u;r � m ~ k ~c� m[² ~ ¥ �¶¦ m � ¨4uQ�wr � � ³w¨<m ~ uw¨ �s6ª�r ~ m´s ~��«¦ m[ªcm&r ~ uw¨$uwm[mI³�·Z¨6ª �¶¦ m&¬ts �«� m[ª }w~ m�¨6· ± r¸¯4¨ � rtuwv §

¿�À�¿�À>� ��O�Â�ÄÙÐ5Ï}� Ò���Í��GÇXÂ�ÎMÉ��1Í�ÇhÉ�Â�Ê[ÉüÊ�W£ÎhÍ��GÇhÉ��1Ð
 ¿ª«¨4² �«¦ m ± ªcmI¯0rt¨ }w~ ³{r ~ � }{~«~ r¨4u9¥9½Øm ~ mIm �¶¦ s ���¶¦ m ~ ¨�¬ }{� rt¨6u ± ª«¨ � m ~«~ ·Z¨4ª �¶¦ m ~ k ²$²bm � ªcr �± ¨ ~ r � r¸¯4mW³wmI¾wu{r � m ~ k ~�� mI² ¹Wº¡»J¼ � s6u j m � ¨4ug¯4m[u;rtmIu � ¬ k ³{r¸¯<r³wmI³yru � ¨ �«¦ m�·Z¨6¬¬¨2½�rtu{v�·Z¨ } ª~c� m ± ~I§ lPm&½©¨6ª Å moÀ � ¬ }{~ r¸¯4mI¬ k ½�r �¶¦¡�¶¦ mÔ£ ¦ ¨6¬tm ~«Å k ·Gs � � ¨4ªcrÃ°s � r¨4uXrtu �¶¦ r ~�~ m � � r¨4u §
�4§  Rruw³�sÑv4¨;¨<³X¨4ªc³wm[ª�rtuwvyÓ §
�;§�Ä � k ² j ¨6¬r � ·Gs � � ¨6ªcrÃ°s � rt¨4u Í ��m � mIª«²Ñrtu{m �¶¦ m´uw¨6uwÃ[mIª«¨ ± ¨ ~ r � rt¨4u ~ ru è ·Z¨4ª �¶¦ mT£ ¦ ¨�n¬m ~cÅ k ·Gs � � ¨6ªcrÃ°s � rt¨4u�Ó ¹ Ó ä »Oè;è ä §
�{§�Ä � } ²bm[ª�r � s�¬=·Gs � � ¨4ªcrÃ°s � r¨4u Í �;m �z} ± ~�� s � r � ~c� ¨4ª¶s�v4m�·Z¨4ª è s6uw³ � ¨6² ± }{� m&r �°§
õw§�Ä-Î s � Åh~ ¨6¬¯0ruwv Í ê �;¨6¬¸¯4m è:ìb» Ó ¼ s6uw³ è ä Ä Ó º9ÍB» ìN§
�;m ± s6ª¶s � rtu{v �¶¦ mb·Gs � � ¨4ª�rtÃ[s � r¨4u ± ªc¨ � m ~c~ ru � ¨ � ½Ø¨ ~c� m ± ~�Ä-~ k ² j ¨6¬¸r � s6uw³Pu } ²$mIªcr � s�¬ Ís�¬¸¬t¨2½ ~&}w~z� ¨ }w~ mbs�ì�ýÐï6ý Ë ð ~c� ¨4ª¶s6v6m ~ � ¦ mI²bm$³ } ªcruwvXu } ²bm[ª�r � s�¬@·Gs � � ¨4ªcrÃ°s � r¨4u § l�r �¶¦ ¨ };��¶¦ r ~ ± ªcr¨4ª Å uw¨2½�¬m[³wv6mT¨6· �«¦ m´¾w¬¸¬ ~c� ª } � �«} ª«m´·Z¨4ª è ¥5½©mÔ½Ø¨ } ¬³ ¦ s°¯6m � ¨y³ k u¿s6²Ñr � s�¬¸¬ k s�¬¸n¬¨ � s � m ~c� ¨4ª¶s6v6my·Z¨4ª è ³ } ªcruwv�u } ²bmIªcr � s�¬^·Gs � � ¨4ªcrÃ°s � r¨4u § � } � ¦ ³ k u¿s�²br � s�¬¬ k s�¬¬¨ � s � mI³~c� ¨4ª¶s�v4m ~ � ¦ mI²$m ~ ¥ ¦ ¨2½ØmI¯4mIª[¥ ¦ s°¯4mf¯4mIª k ¦ rv ¦ j ¨<¨ Å n Å m[m ± rtu{v ¨2¯4mIª ¦ m[s6³ ~ ¥�½ ¦ r � ¦
¦ s2¯6ms ~ k ² ± � ¨ � r � � r²$m j ¨ } uw³ ~ v6ª«m°s � m[ª �«¦ s6u �¶¦ s � ·Z¨6ª �¶¦ mWs6ª�r �«¦ ²bm � r � ¨ ± mIª¶s � rt¨6u ~ ± mIªc·Z¨4ªc²bm[³³ } ª�rtu{v�u } ²bm[ª�r � s�¬^·Gs � � ¨4ªcrÃ°s � rt¨6u § �z¨ � m �«¦ s �&�¶¦ m ~ k ² j ¨�¬r � ·Gs � � ¨4ª�rtÃ[s � r¨4u � s�u j m$m �Ñn

� rm[u � ¬ k � ¨4² ± }{� mI³$ru � r²$m'� Ä���Í ¥�½ ¦ m[ªcm � r ~@�«¦ m�u } ² j m[ª�¨6·duw¨4uwÃIm[ª«¨�m[u � ªcrm ~ rtu èb§ ��us6³w³;r � rt¨4uD¥ �¶¦ m j s � Å�~ ¨6¬ };� r¨4uXrtu ~c� m ± õ r ~ m[s ~ r¸¬ kX± mIªc·Z¨4ªc²bm[³Xrtu�� Ä Ú ê Í�� r²bm6¥{½ ¦ mIª«m:Ú�r ~�¶¦ m�¨4ª«³wmIª@¨6· �¶¦ m ~ k ~�� mI² §�|z~ ·Z¨4ª � ¨6² ± }{� ruwv �¶¦ m�¨4ªc³wm[ª�rtu{vw¥ �¶¦ m � rt²bm � s Å m[u$³wm ± m[u{³ ~ ¨4u�¶¦ mÔ¨4ªc³wm[ª�rtuwv�s�¬v4¨4ªcr �¶¦ ² }w~ mI³ §  ¿¨4ª �«¦ mÔ¨4ªc³wm[ª�rtu{v ¦ m } ªcr ~c� r � ~ ³wm ~ � ªcr j m[³�ru��;m � � r¨4u �6§ õ ¥�¶¦ mÔ¨4ªc³wm[ª�rtuwv � s6u j m � ¨4² ± };� m[³�ru�s ~ ²$s�¬¸¬R·Zª«s � � rt¨4u�¨6· �«¦ m � rt²bm � s Å m[u�·Z¨4ª�u } ²bm[ª�r � s�¬·Gs � � ¨4ª�rtÃ[s � r¨4u § ��u � ¨4u � ª¶s ~c� ¥ �«¦ m �¶¦ mI¨4ª«m � r � s�¬¸¬ k ²b¨ � r¸¯�s � mI³$³;r¯0r³wm�n�s6uw³;n � ¨4uwµ } mIªØ¨6ª«³wmIªcruwvs�¬v4¨4ª�r �«¦ ²×ru��;m � � r¨4u �6§<�;§>� r ~ � ¨4² ± };� s � rt¨4uws�¬¬ k ru � m[u ~ r¯6m6¥�s�uw³�r �¶~ � ¨6² ± }{� s � rt¨6u � r²bm¨2¯4mIªc½ ¦ m�¬t² ~%�«¦ s ��}w~ m[³�·Z¨6ª�u } ²$mIªcr � s�¬=·Gs � � ¨4ª�rtÃ[s � r¨4u §��u�²$s6u k ru ~�� s6u � m ~ ¥ ~«} � ¦ s ~ rtu ~�� ª } � �«} ª¶s�¬\s6u¿s�¬ k ~ r ~ ¨4ªWrtu �¶¦ m ~ rt² } ¬ts � r¨4u�¨6· ~ ¨4²bm� r²bm�nÐ³wm ± m[uw³{m[u � ± ¦ m[uw¨6uwm[²$s{¥ �«¦ m ~ k ~c� m[² ¹Wº�»ä¼ r ~�~ ¨�¬¯6m[³¡·Z¨4ª�²$s6u k ³{r��DmIª«mIu � ª�rtv ¦g� n
¦ s6u{³ ~ r³wm�¯4m � � ¨6ª ~�¼ ¥gruy½ ¦ r � ¦ � s ~ m �¶¦ m � ¨ ~c� ¨6· �«¦ m�¾¿ª ~��Ø�«¦ ª«mIm ~�� m ± ~ � s6u j mWs6²b¨4ª � rtÃIm[³¨2¯4mIª �«¦ m´²$s6u k ~ ¨6¬ };� r¨4u ~[§ �<r²br¸¬ts6ªc¬ k ¥¿r¸· �¶¦ m ~ k ~�� mI²Ýr ~ ª«m ± m°s � m[³;¬ k ~ ¨6¬¯6m[³�·Z¨6ªW³;r��dm[ªcm[u �
²$s � ª�r � m ~Ø¹ä¦ s°¯0ruwv �«¦ m�ì[ï6î�ò ~ ± s�ª ~ r � k ~c� ª } � �«} ª«m j }{� uw¨ ���¶¦ m ~ s6²bm%u } ²bm[ª�r � s�¬DmIu � ªcrm ~ ¥�¶¦ m[u ~c� m ± ~�� s�uw³ � uwmIm[³�¨4u{¬ kXj m ± m[ª�·Z¨4ª«²bm[³�¨4u � m�s ~ s ± ª«m ± ª«¨ � m ~c~ ruwv ~�� m ± §� ¦ m[ªcm�s6ª«m ~ mI¯6m[ª«s�¬Qs ±w± ªc¨gs � ¦ m ~�� ¨ � ¨4² ± }{� rtuwv �«¦ m�£ ¦ ¨6¬m ~cÅ k ·Gs � � ¨4ªcrÃ°s � rt¨6u�rtu ± ª¶s � n� r � m § l�m�½�r¸¬¸¬du{¨ � � ¨4u ~ r³wm[ª �¶¦ m ~ mzs ±w± ªc¨gs � ¦ m ~ ¨4ª �¶¦ m�rtª@r² ± ¬tmI²$mIu � s � rt¨4u ~ ru �«¦ r ~��«¦ m ~ r ~I§� ¦ m�rtu � m[ª«m ~c� m[³�ªcm°s6³wmIª�²ys k ªcmI·Zm[ª � ¨ �«¦ m j ¨<¨ Å0~ j0k �&m[¨6ª«v4m�s6u{³�p9r } § ���n¨ s6u{³ jgk � } �
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�
ò�ý´ï Ç § �6ón¨ ¥Øs6uw³ � ¨ �¶¦ m ± s ± mIª j0k p�r } § ���/¨ ·Z¨4ª ~ mIµ } m[u � rts�¬�r² ± ¬tmI²$mIu � s � rt¨4u ~ s6uw³ �¶¦ m
~«} ªc¯4m k s6ª � r � ¬tm jgk xzm[s �¶¦ ò�ý©ï Ç § õ���¨ ¨4u ± s�ª¶s�¬¸¬tm�¬R£ ¦ ¨6¬m ~cÅ k ·Gs � � ¨4ª�rtÃ[s � r¨4u §l�mTs�¬ ~ ¨ ± ¨6rtu � ¨ }{�W�¶¦ s � rtu ¦ rtv ¦ n ± m[ª�·Z¨4ª«²$s6u � mÔr² ± ¬tmI²$mIu � s � rt¨4u ~ ¨6·^£ ¦ ¨6¬m ~cÅ k ·Gs � n� ¨6ªcrÃ°s � rt¨4u$¨4u$²b¨;³wmIª«u$²$s � ¦ ruwm�s6ª � ¦ r � m � �¶} ªcm ~ ¥ ~«} � ¦ s ~^~«¦ s�ª«m[³y²bm[²b¨4ª k s�ª � ¦ r � m � �¶} ª«m ~ ¥�¶¦ m[ª«m�s6ª«m�¨ �¶¦ mIª � ¨4u ~ r³wm[ª«s � r¨4u ~ j m ~ r³wm ~ ¾w¬¬-¥w¨ ± m[ª«s � r¨4u � ¨ } u � s6uw³�mI¬¸rt²Ñru¿s � r¨4u ¦ m�rtv ¦g�[§| uhr² ± ¨6ª � s�u � � ¨4u � m[ªcuXr ~©�«¦ m%u{¨4uwÃ[mIª«¨ j ¬¨ � Å�~c� ª } � �¶} ªcm�¨6· �«¦ m�²$s � ª�r � m ~ ¥¿s6uw³ ¦ ¨�½ �¶¦ m~ rÃ[m ~ ¨6· �«¦ ¨ ~ m j ¬t¨ � Å0~ ª«m�¬¤s � m � ¨ �¶¦ mT²bm[²b¨4ª k ¦ rm[ª«s6ª � ¦ k ¥drtu ± s�ª � r � } ¬¤s6ªI¥ � ¨ �¶¦ m ~ rÃ[m ~ ¨6·�¶¦ m�²bm[²b¨4ª k � s � ¦ m ~WÄ § ���n¨ZÍ § l�m�³w¨%uw¨ � � ¨4u ~ r³wmIª �«¦ m ~ m � ¦ s�¬¸¬tmIuwv6ruwv j }{�@~ ¨4²bmI½ ¦ s � ²ys�n
� ¦ ruwm�³wm ± mIuw³wm[u � r ~«~«} m ~ rtu �«¦ r ~R�¶¦ m ~ r ~ ¥ j }{� ªcm ~c� ªcr � � ¨ } ªR·Z¨ � }w~B� ¨ �¶¦ m � ¬¤s ~«~ r � s�¬ � ¨4u � m[ªcu ~¨6·Q¾w¬¸¬U¥¿¨ ± m[ª«s � r¨4u � ¨ } u � s6u{³�m�¬r²Ñrtuws � r¨4u ¦ mIrv ¦g�°§

©�ª�¦ ¯¨§?´;² ©i°*[ªY¶D«¬�©i´l¹ ª� ® ´:µ�¹»±�¯U[ª
¿�ÀKJ À�¿ °±O�Ð³²�Í»Î}´�Ð5Ä�Ä>µ�¶zÂUÐ5ÉüÊVUZÁÈÌ�Í»ÎhÏXÐ¸· Í�ÇhÎMÉK¹º�~ÂÅÄ�Ä�Ð»�GÇhÉ�Â�Ê
� ¦ m�xzs6ªc½ØmI¬¸¬¸n Î ¨<mIruwv ~ ± s6ª ~ m&²$s � ªcrÁÀ � ¨6¬¬m � � r¨4u�§ �°�n¨ § �2�n¨ r ~ s ~ m � ¨6· ~�� s6u{³¿s6ª«³ � m ~c� ²ys�n� ª�r � m ~ s6ª�r ~ rtu{vbru �¶¦ m ~ ¨6¬ }{� r¨4u¡¨6·�¬¸rtu{m°s6ª ~ k ~�� mI² ~ ¥Ns6uw³hru¡¬m°s ~c��~ µ } s6ª«m ~ s�uw³XmIrv4m[ug¯�s�¬ } m± ªc¨ j ¬m[² ~[§ � ¦ m�²ys � ªcr � m ~ � ¨6²$m�·Zª«¨4² s � �¶} s�¬%s ±w± ¬r � s � rt¨6u ~ ru�²$¨6ª«m �«¦ s6u ��ó�~ � rtmIu;n� r¸¾ � s6uw³Õm[uwv�rtuwmIm[ª�rtuwv�³{r ~ � r ± ¬¸rtuwm ~ ¥Bru � ¬ } ³{ruwv ~c� ª } � �«} ª¶s�¬©s�u¿s�¬ k ~ r ~ ¥ ± s6ª � rts�¬�³{r��DmIª«mIu � r¤s�¬m[µ } s � r¨4u ~ ¥Q¾¿u{r � mymI¬m[²bm[u � s�u¿s�¬ k ~ r ~ s6uw³Õm � ¨4uw¨4²bm � ªcr � ~ ¥@s6uw³ �¶¦ m k ¦ s°¯4m j m[mIu }w~ m[³ � ¨mI¯�s�¬ } s � m�mI¬¸rt²Ñru¿s � r¨4u�¨4ª«³wmIªcruwv$s�¬v4¨4ªcr �¶¦ ² ~�Ä § �6õn¨ § ���n¨ § ��¨GÍ¶§
� ¦ m � ¨6¬¬m � � r¨4u � ¨6² ± ªcr ~ m ~ j ¨ �«¦T~ k ²b²bm � ª�r � s�uw³Tuw¨4u ~ k ²b²$m � ª�r � ²$s � ªcr � m ~ ¥0s6uw³ �«¦ m kª¶s�uwv4m�ru�¨4ª«³{m[ªÔ·Zªc¨4² ��� ¨ õ4õ ¥ �4ó4�{§�| ¬ �¶¦ ¨ } v ¦M�¶¦ m ~ m¡²$s � ª�r � m ~ s6ªcm ~ ²$s�¬¸¬ jgk ²b¨<³wm[ªcu

� ¨6² ± }{� ruwv ~�� s6u{³¿s6ª«³ ~ ¥©ru(½ ¦ r � ¦ ²$s � ªcr � m ~ ½�r �¶¦ ²br¸¬¸¬r¨4u ~ ¨6·�ªc¨2½ ~ s6u{³ � ¨6¬ } ²$u ~ s6ªcm� k<± r � s�¬-¥ �«¦ m k ~c} � � m´·Z¨6ª �«¦ m �«¦ m[¨6ª«m � r � s�¬¸¬ k ²b¨ � r¸¯�s � mI³ j };� � ¨4² ± }{� s � r¨4u¿s�¬¸¬ k ru � mIu ~ r¸¯4mmI¬¸r²bru¿s � rt¨6u�¨4ªc³wm[ª�rtu{v�s�¬v4¨4ª�r �«¦ ² ~��¶¦ s � ½Øm�m[² ± rªcr � s�¬¸¬ k m�¯�s�¬ } s � m&ru �«¦ r ~��«¦ m ~ r ~I§
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u } ² j m[ª%¨6·B¯�s6ªcrts j ¬m ~ s ~ ·Z¨6¬¸¬¨�½ ~I§ � ¦ mT²$s � ª�r¸À�m[u � ª kÉÈ dËÊ r ~ u{¨4uwÃ[mIª«¨�r¸·^s6uw³�¨4u{¬ k r¸· �¶¦ m
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| ¬ �¶¦ ¨ } v ¦$�¶¦ mW²$s � ª�r¸Àb·Z¨4ª �«¦ m ~ ²$s�¬¬NmoÀws�² ± ¬tmz³w¨;m ~ u{¨ � ¬t¨<¨ ÅT~ ± s6ª ~ m6¥<r �^~«¦ ¨ } ¬³ j m � ¬tm[s6ª�¶¦ s ���¶¦ m�²$s � ª�r � m ~ ·Z¨6ªW² } � ¦ ¬ts6ª«v6m[ª�v4ªcr³ ~ ½©¨ } ¬t³ j m ~ ± s6ª ~ m6¥ ~ ru � m´m°s � ¦ ¾¿u{r � m�mI¬m[²bm[u �uw¨<³wm j mI¬¨4uwv ~ ¨4u{¬ k � ¨Xs ~ ²$s�¬¬\u } ² j m[ª�¨�·@¾¿u{r � mÔm�¬tmI²bm[u �¶~I§ ��u�v4m[uwmIª¶s�¬Q¾¿u{r � mÔmI¬m[²bm[u �
± ªc¨ j ¬m[² ~ ¥ �«¦ m�²bm ~c¦$~�� ª } � �«} ª«m ~@}w~ mI³Ñ²ys k´j mØrtu �«¦ ª«mIm�³{r²bm[u ~ rt¨4u ~ s�uw³Ñs6ªcm�² } � ¦ ²b¨4ªcm
� ¨6² ± ¬r � s � m[³�s6uw³f¬tm ~«~ ª«m[v } ¬¤s�ª �¶¦ s6u �¶¦ m ~ µ } s6ª«mbv4ª�rt³Ps j ¨2¯4m § lPmbª«mI·ZmIª �¶¦ mbª«m[s6³wmIª � ¨�¶¦ m j ¨<¨ Å jgk½Í rm[u Å rmI½�r � Ã´s6uw³��Qs k ¬¨4ªK§ �4ón¨ ·Z¨4ª�sb³{m � s�r¬m[³ � ªcm°s � ²$mIu � ¨�·Q¾wu{r � m�mI¬m[²bm[u �²bm �«¦ ¨;³ ~[§

©�ª!Î Ï Ð	¹»´�©i¬ «p¬®�¶·¹� µ�±�¯ Ñ×¶·¹»² Òi°�´9µ_±*¶·³ ¶D«�¯í°�±*² ±�³i´ÔÓ
µ_±*¶·³

lPm�r¸¬¬ }w~�� ª¶s � m´ru �«¦ r ~%~ m � � rt¨4u�s$·Z¨4ªc² } ¬ts � r¨4u�¨6·���s }w~c~ rts6u�mI¬¸r²bru¿s � rt¨6u�ru�v4ª«s ± ¦��«¦ m[¨�nª«m � r � � mIª«² ~[§ � ¦ m�·Z¨4ªc² } ¬ts � rt¨4u ± ªc¨2¯<r³wm ~ s � ¨4ug¯4mIu{rtmIu � ½©s k ·Z¨4ª�³{m ~ � ªcr j ruwvym�¬r²Ñrtuws � r¨4u¨4ªc³wm[ª�rtuwv�s�¬v4¨4ªcr �¶¦ ² ~ s6uw³�s�¬ ~ ¨�v�r¯6m ~ ru ~ rtv ¦g� rtu � ¨ �¶¦ m$mI¬¸r²bru¿s � rt¨6u ± ª«¨ � m ~«~I§ � ¦ m }w~ m¨6·@v6ª¶s ± ¦��¶¦ mI¨4ª k � ¨ ~��¶} ³ k mI¬¸r²bru¿s � rt¨6u�½�s ~ ¾¿ª ~c�z~«} v4v6m ~c� m[³ jgk � s6ª � mIª·§ �6ón¨ ¥5½ ¦ ¨Xs6u¿s�n
¬ k ÃIm[³ �¶¦ m ~ ± m � rts�¬ � s ~ mÑ½ ¦ mIu �«¦ mbs ~c~ ¨ � rts � mI³Õv6ª¶s ± ¦ r ~ s � ªcm[m §�| ³wm � s�r¸¬tmI³ ~c�¶} ³ k ½©s ~
� ¨6uw³ } � � m[³ j0k ��¨ ~ m×§ ��õ�¨ ¥¿½ ¦ ¨�vgs°¯6mÔsbv4ª¶s ± ¦ n �«¦ m[¨6ª«m � r � s �I� ¨ } u � ¨6·���s }w~c~ rts6u�m�¬r²Ñrtu¿s�n� r¨4u�s6uw³ ~c¦ ¨2½©mI³ �«¦ m&m[µ } r¸¯�s�¬tmIu � m j m � ½Øm[m[u�²$s � ª�r � m ~ ½ ¦ r � ¦ ± ¨ ~c~ m ~c~ s�uX¨4ª«³wmIªcruwv �¶¦ s �v4mIuwm[ª«s � m ~ uw¨Ñ¾w¬¸¬ÁnÐru�s6u{³ � ¦ ¨6ª«³¿s�¬=v6ª¶s ± ¦{~ ¥5s � ¬ts ~«~ ¨6·Q½�rt³{mI¬ k ~c�¶} ³{rtmI³�v4ª«s ± ¦w~I§p�m �W¹ä» Ä È dÕÊ°Í �KÖ×dhØ Ê�Ö v j m�s6uvÚ À Ú ~ k ²b²$m � ª�r � Ä ± ¨ ~ r � r¸¯4m�³wmI¾wu{r � m Í ²$s � ª�r¸À § l�m � s6uu¿s �«} ª¶s�¬¬ k s ~«~ ¨ � rts � mÑs6u } u{³{rtªcm � � m[³Õv4ª«s ± ¦iè »ÂÄ>Ù�¿!ÚbÍ ½ ¦ m[ªcm Ù�»¾Û/�`�(¿ 8�8�8 ¿I� v,Ü ½�r �¶¦¹ s ~ ·Z¨6¬¸¬t¨2½ ~ Ý �yd ��Ê r ~ s6u�mI³wv4m´¨6· è r·^s6u{³�¨4u{¬ k r· eVÝ»¨Þ s6uw³ È dËÊ Ý» ó{§ l�m � s�¬¸¬ è �¶¦ m�4þcï �¿ÿX¨6· ¹Ô§ � j ~ mIªc¯6m �¶¦ s �´�«¦ m�v4ª«s ± ¦ ³w¨;m ~ u{¨ � � s ± �«} ª«m �¶¦ my³{r¤s�v4¨4u¿s�¬�mIu � ªcrm ~ ¨6· ¹Ô§� ¦ r ~ r ~ uw¨ � uwm � m ~«~ s6ª k s ~B�¶¦ m ~ m�m[u � ª�rtm ~ s6ª«m�s�¬¸½©s k ~ ± ¨ ~ r � r¸¯4mWs6uw³bª«mI²$s�rtu ~ ¨ �«¦ ª«¨ } v ¦ ¨ };�mI¬¸r²bru¿s � rt¨6u9¥ j m � s }w~ m�¨6· �«¦ m ± ¨ ~ r � r¯6m�³wmI¾¿u;r � m[uwm ~«~ ¨6· �¶¦ m�²$s � ªcrÁÀ §| �6ò�þoý�ò�ß�÷�þ«ñ<ò�þ ËÈÌ �W¨6· è r ~ s�¨4uwmon � ¨�n�¨4u{mW²$s ±{± rtu{v�à£Ý Ùâá Û0�5¿ 8*8�8 ¿ Ú Ü § lPmz³{m[uw¨ � mjgk èÔã
» Ä>Ù�¿!ÚD¿ à Í$�¶¦ mÕ¨4ªc³wm[ªcm[³�v6ª¶s ± ¦ s ~c~ ¨ � rts � mI³ä½�r �¶¦ à § ��s � ¦ ¨6ª«³wmIª«m[³äv4ª¶s ± ¦
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� ¨6ª«ª«m ~ ± ¨4uw³ ~z� ¨hs ± mIª«² };� m[³�¯6m[ª ~ r¨4u�¨6· ¹´§ ��u�·Gs � �{è[ã � ¨4ªcª«m ~ ± ¨6uw³ ~%� ¨hÓ ¹ Ó ä ½ ¦ m[ªcm�¶¦ m ± m[ªc² }{� s � r¨4u�²$s � ªcrÁÀ�Ó ¦ s ~ s�¨4u{mWru�ªc¨�½�à Ä}�:d-Í ¨6· � ¨6¬ } ²bu�e«¥;s6uw³yÃ[mIª«¨ ~ mI¬ ~ m�½ ¦ m[ªcm §�Q¨�²b¨ � r¸¯�s � m �«¦ mbv4ª¶s ± ¦ n �«¦ m[¨4ªcm � r � ru � m[ª ± ª«m � s � rt¨4uP¨6· �«¦ mbmI¬¸rt²Ñru¿s � rt¨4u ± ªc¨ � m ~«~ ¥R½Øm
� ¨6u ~ r³wm[ª �¶¦ m^·Z¨6¬¬¨2½�rtu{v �$À�� ²ys � ªcrÁÀ ¹ ½ ¦ ¨ ~ m�u{¨4uwÃ[mIª«¨ ~�� ª } � �«} ª«m�s�uw³Ñs ~c~ ¨ � rts � mI³Tv4ª¶s ± ¦s6ªcm ~c¦ ¨2½�u §
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��ª«s ± ¦vè �
� ¦ mb¾¿ª ~���~c� m ± ¨6·ØmI¬¸r²bru¿s � rt¨6uÕrug¯4¨6¬¸¯4m ~Ô~«} j � ª«s � � rtuwv�² } ¬ � r ± ¬m ~ ¨6· �¶¦ mÑ¾¿ª ~c� ª«¨2½ ¨6·�¶¦ m Ä ± m[ª«² }{� mI³ Í ²$s � ª�r¸À�·Zª«¨4²�ª«¨2½ ~·� s6uw³ � ¥ ~ ¨Õs ~T� ¨f²ys Å m �¶¦ mXmIu � ªcrm ~ j mI¬¨2½ �¶¦ m

³{rts6v4¨4uws�¬¿rtu � ¨�¬ } ²bu � s�¬¬5ÃIm[ª«¨ § �<ru � mWª«¨2½�s6u{³ � ¨6¬ } ²$u � s6ª«m�uw¨�¬t¨6uwv4m[ª�¨6·Nru � m[ªcm ~c� ¥;½Øm~«¦ ¨�½ j m�¬t¨2½ ªc¨2½ ~ à � ¨6¬ } ²$u ~K���¶¦ ª«¨ } v ¦~� ¨6· �¶¦ m$ªcm ~c} ¬ � rtu{v�²$s � ªcrÁÀD¥�½ ¦ mIª«m �¶¦ m � rtª � ¬m[³m[u � ªcrm ~ s6ª«m �¶¦ m�¾{¬¬ÁnÐru § � ¦ m�v4ª¶s ± ¦vè ê ·Z¨4ª �¶¦ m ~c} j ²$s � ªcrÁÀ¡r ~ s�¬ ~ ¨$v6r¸¯4m[u §
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| · � m[ª ��~c� m ± �&ª¶s ± ¦vè ê
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l�m ~ m[m �«¦ s �{è ê r ~ ¨ j � s�rtuwmI³�·Zª«¨4² è � j0k �¶¦ mTs6³w³{r � r¨4u�¨6· �«¦ mTm[³{v4m � ö � ¥d½ ¦ r � ¦� ¨6ª«ª«m ~ ± ¨4uw³ ~�� ¨ �¶¦ m$¾w¬¸¬¸nUrtuÕrtu ± ¨ ~ r � rt¨6u ~�Äc� ¥ �0Í s6uw³ Äc� ¥ �0Í ¥Rs6uw³ j0k �«¦ m�³{mI¬m � r¨4uP¨6· �¶¦ m¯4mIª � m�À � s6uw³¡r �«~ ru � rt³wmIu � m[³{v4m ~I§ �W¨ � m �¶¦ s � ¯4m[ª � r � m ~{� s6uw³ � s�ª«m �¶¦ m´¨4u;¬ k u{mIrv ¦ j ¨4ª ~¨6·9¯6m[ª � m�À � rtu è � ¥;s6uw³ �¶¦ s � ru�v4¨6ruwv�·Zª«¨4² è � � ¨ è ê ¥<½Øm ¦ s2¯6m%²$s6³wm �¶¦ mWuwm�rtv ¦ j ¨4ª ~ ¨6·
¯4mIª � m�À � ru � ¨hs � ¬¸rtµ } m § ��u �¶¦ m ~ m � ¨6uw³ ~c� m ± ¨�·BmI¬¸r²bru¿s � rt¨6u9¥N½Øm ~c} j � ª¶s � � ² } ¬ � r ± ¬m ~ ¨6·�¶¦ m ~ m � ¨6uw³�ª«¨2½
·Zªc¨4² �¶¦ m�ª«mI²$s�rtu;rtuwv�ª«¨2½ ~[§ � ¦ m´³{rts6v4ª¶s�² j m�¬t¨2½ ~«¦ ¨�½ ~z�¶¦ m�ª«m ~«} ¬ � ruwv~«} j ²$s � ª�r¸À¡·Z¨4ª�ªc¨2½ ~ à � ¨6¬ } ²$u ~��T�¶¦ ªc¨ } v ¦?� s6uw³Xr �¶~ v4ª¶s ± ¦tè ? §
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| · � mIª �b~�� m ± ~ ��ª«s ± ¦vè ?
�z¨2½�¥ è ? ³{r��dm[ª ~ ·Zªc¨4² è ê jgk �¶¦ m�s6³w³{r � r¨4uÑ¨6· �¶¦ m©m[³wv4m ~�� ö � s�uw³ � ö � ¥gs6uw³ jgk �¶¦ m³wm�¬tm � r¨4u�¨6·@¯4mIª � m�À � s6uw³�r �¶~ ru � rt³wmIu � m[³wv6m ~[§ � ¦ mÔ¯4mIª � r � m ~:� ¥ � s6uw³ � s�ª«mÔu{mIrv ¦ j ¨4ª ~¨6·Q¯4mIª � moÀ � ru è ê ¥5s�uw³X½©m ¦ s°¯4m �¶} ªcuwm[³ �¶¦ m[²×ru � ¨ys � ¬rµ } m §�Q¨$ª«m�rtu;·Z¨4ª � m �«¦ m&rt³{m°s{¥w½Øm ± ª«¨ � m[mI³�½�r �¶¦��¶¦ m �«¦ rtªc³ ~c� m ± ¨6·RmI¬¸r²bru¿s � rt¨6u §
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| · � mIª �$~�� m ± ~ �&ª¶s ± ¦vè =
��m[ª � m�À �y¦ s ~%�¶¦ ª«m[m´uwmIrv ¦ j ¨4ª ~ÑÄ ¯4mIª � r � m ~:� ¥ � s6uw³ �0Í ru è ? s6uw³ �¶¦ m k u{¨�½ ·Z¨4ªc²Ýs

� ¬¸rµ } m�ru è = §� ¦ mzs j ¨2¯6mzmoÀws�² ± ¬tm ~«} v6v4m ~��¶~Ø�«¦ m�·Z¨6¬¸¬t¨2½�ruwv´³{mI¾¿u{r � r¨4u §  ¿¨4ª^s6ub¨4ªc³wm[ªcm[³yv4ª¶s ± ¦�è[ã ¥
½ØmÔ³wm�¾¿uwm �«¦ m ~ m[µ } m[u � mÑ¨6·@m�¬r²Ñrtuws � r¨4u�v4ª«s ± ¦w~ è �ã ¿ 8�8*8 ¿çè vã ¥N½ ¦ mIª«m è dã r ~ syv4ª«s ± ¦ ¨4u�¶¦ m�¯6m[ª � r � m ~ u } ² j m[ªcm[³�eQs6u{³ ¦ rv ¦ mIª[¥0ª«m � } ª ~ r¸¯4m�¬ k s ~ ·Z¨6¬¸¬t¨2½ ~I§ � ¦ m�v4ª¶s ± ¦�è �ã r ~ Ï }{~c��è ¥½ ¦ r¸¬tm è d1ìx�ã r ~ ¨ j � s�ruwm[³�·Zªc¨4² è dã jgk s6³{³{rtu{vXm[³wv4m ~�� ¨h²$s Å m �¶¦ mTuwmIrv ¦ j ¨4ª ~ ¨6·�à x � Ä e Í
ru è dã rtu � ¨Ts � ¬¸rtµ } m�¥{s6u{³ jgk �¶¦ mz³wm�¬tm � r¨4u�¨�·¡à x � Ä e Í s6uw³br �¶~ rtu � rt³{m[u � mI³wv4m ~I§ � ¦ mWm[³wv4m ~ru � ª«¨<³ } � m[³�ru � ¨ è dHìx�ã � ¨4ª«ªcm ~ ± ¨4u{³ � ¨ �«¦ m&¾w¬¬ÁnÐru¡·Zª«¨4² ~c� m ± e@¨6·RmI¬¸r²bru¿s � rt¨6u §l�mz³wmI¾wuwm �¶¦ m Æ�ÇÈÇ ò«ñyò ÇÊË î ËÈÌ ï6ý Ë ÷ Ì �4þcï �¿ÿ èîíã ·Z¨4ª �«¦ m%¨6ª«³wmIªcruwv�à � ¨ j m �«¦ m%v4ª«s ± ¦ ¨4uÙ ½ ¦ ¨ ~ m ~ m � ¨�·ØmI³wv4m ~ r ~��«¦ m } u{r¨4uf¨6· �¶¦ ¨ ~ mTru �«¦ mTm�¬r²Ñrtu¿s � r¨4uPv6ª¶s ± ¦{~{è �ã ¿ 8�8*8 ¿çè vã §
�z¨ � m �«¦ s ��èîíã ³wm ~ � ª�r j m ~ moÀws � � ¬ k �«¦ m�uw¨4uwÃIm[ªc¨&m[u � ª�rtm ~ j mI¬¨2½ �«¦ m�³{rts6v4¨4uws�¬{ru �¶¦ m©·Gs � � ¨6ª
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á ·Z¨4ª �«¦ m%·Gs � � ¨4ª�rtÃ[s � r¨4uXÓ ¹ Ó ä » á»âãá ä ¥<½ ¦ m[ªcm&Ó¢r ~©�«¦ m ± m[ªc² }{� s � r¨4uX¨6· �¶¦ m%²$s � ª�r¸À¹ � ¨4ªcª«m ~ ± ¨4uw³{ruwv � ¨ïà §® ~ rtuwv è íã ¥\½©m � s6u ± ª«m � r ~ mI¬ k ³wm�¾¿uwm �«¦ mÕò ÇÊË î ËÈÌ ï6ý Ë ÷ Ì ÿ¿ò Ë ��ÿ<ýØs ~«~ ¨ � rts � m[³M½�r �¶¦M�¶¦ m¨4ªc³wm[ª�rtuwvÂà@¥R½ ¦ r � ¦ r ~´�¶¦ myu } ² j mIªT¨6· ~�� m ± ~ uwm[mI³wm[³Mru�s ± s6ª¶s�¬¬mI¬^mI¬¸r²bru¿s � rt¨6u�¨6· �¶¦ m± m[ª«² }{� mI³�²$s � ª�r¸À Ó ¹ Ó ä�§ £©¨4u ~ r³wm[ª � ½Ø¨�¯6m[ª � r � m ~ã� s6uw³ñð § �Ð· �«¦ m ~ m�¯4mIª � r � m ~ s6ªcms6³6Ï�s � m[u � ru èîíã ¥ �¶¦ mIu �«¦ m ¦ rtv ¦ m[ª�u } ² j m[ªcm[³�¯6m[ª � m�À � s6uwuw¨ � j m&mI¬¸r²bru¿s � m[³ j m�·Z¨4ª«m �¶¦ m¬¨�½Øm[ªØu } ² j m[ªcm[³X¨4uwm § �;¨´r¸·9½Øm%³{rª«m � �Ø�¶¦ mzm[³wv4m ~ ru èîíã ·Zª«¨4² ¬¨2½©mIª�u } ² j m[ªcm[³h¯4mIª � r � m ~� ¨ ¦ rv ¦ mIªyu } ² j mIª«m[³�¨6uwm ~ ¥ �¶¦ m�mI¬¸r²bru¿s � rt¨6u ¦ m�rtv ¦g� r ~b�¶¦ m�u } ² j m[ªy¨6·%¯6m[ª � r � m ~ rtu s¬¨4uwv4m ~c� ³{rtªcm � � m[³ ± s �¶¦D§©| u�s�¬ � m[ªcu¿s � r¯6m � ¦ s6ª«s � � m[ª�rtÃ[s � r¨4u�¨6·\mI¬¸rt²Ñru¿s � rt¨4u ¦ mIrv ¦g�z}w~ ruwvò ÇÊË î ËÈÌ ï6ý Ë ÷ Ì ý-þ¶ò ò ì�¥�½ ¦ r � ¦ s6ªcm ~�� ª } � �«} ª«m ~´�¶¦ s � m�À ± ª«m ~«~��¶¦ m$³wm ± m[u{³wm[u � rtm ~ s6²b¨4uwv �¶¦ m
� ¨�¬ } ²bu ~ ¨6· á ¥wr ~ v6r¸¯4mIu�ruz§ ���/¨-§� ¦ m ± ª«¨ j ¬m[² ¨6·©¾¿uw³{ruwv�s�u�mI¬¸r²bru¿s � rt¨6uM¨4ª«³{m[ªcruwv�½�r �«¦ ²Ñrtu{r² } ² ¾w¬¸¬ Ä ¨4ª�¾w¬¸¬¸nUrtu Í
r ~ m°s ~ r¬ k ~c� s � mI³�rtu �¶¦ mÑv4ª¶s ± ¦��¶¦ mI¨4ª«m � r � ·Z¨4ª«² } ¬¤s � r¨4u § lPm ~ s k �¶¦ s � ^ôr ~ s�î ËÈÌ¿Ë îÑí<îò ÇÊË î ËÈÌ ï6ý Ë ÷ Ì ÷�þ«ñ<ò�þ ËÈÌ �&r· �¶¦ m�u } ² j m[ªz¨6·@m[³{v4m ~ rtu è�íò r ~ uw¨$²$¨6ª«m �¶¦ s6u �¶¦ m�u } ² j m[ªz¨6·m[³{v4m ~ ru èîíã ·Z¨6ªTs6u k ¨4ª«³{m[ªcruwvóà ¨6· è$§ �Øs6uwu¿s Å s Å r ~ § �4�n¨Ø~«¦ ¨�½Øm[³ �«¦ s �Ô�«¦ m ± ª«¨ j ¬m[²
¨6·z¾¿uw³{ruwvPsÕ²Ñru{rt² } ² mI¬¸rt²Ñru¿s � rt¨4u�¨4ª«³{m[ªcruwvfr ~ ru�·Gs � � Ò�Ó�n � ¨4² ± ¬tm � m § � ¦ m�v4ª¶s ± ¦�¶¦ m[¨4ªcm � r � ²b¨;³wm�¬¿r ~ s�¬ ~ ¨�m°s ~ r¸¬ k moÀ � m[uw³{m[³ � ¨ �¶¦ m � s ~ mW¨6·Du{¨4u ~ k ²b²bm � ªcr � ��s }w~«~ r¤s�uym�¬r²Tnru¿s � r¨4ub½�r �«¦ ¨ }{� ª«¨2½�¨6ª � ¨6¬ } ²bu�rtu � m[ª � ¦ s6uwv4m ~ jgk }w~ ruwvTs�³{rª«m � � mI³hv4ª«s ± ¦b� ¨�ª«m ± ª«m ~ m[u ��¶¦ mTuw¨4uwÃIm[ªc¨Xm[u � ª�rtm ~ ru �¶¦ mTuw¨4u ~ k ²$²bm � ªcr � ²$s � ª�r¸À § ��¨ ~ mbs6u{³��Rs�ª-Ï�s6uj§ ���/¨ m�À{s6²Ñruwm[³s�¬v4¨4ª�r �«¦ ²Ñr � s ~ ± m � �«~ ¨6·�mI¬¸r²bru¿s � rt¨6u�¨4u�³{rª«m � � mI³fv4ª¶s ± ¦w~ ¥�s�uw³ �¶¦ m k s�¬ ~ ¨ ~«¦ ¨2½Øm[³ �¶¦ s ��¶¦ m � ¨4ª«ªcm ~ ± ¨4u{³{rtu{vy²Ñru{rt² } ²ÝmI¬¸rt²Ñru¿s � rt¨4u�¨4ªc³wm[ª�rtuwv ± ªc¨ j ¬m[²×r ~ Ò�Ó�n � ¨6² ± ¬tm � m §

©�ª�ô õ	[Òi¹»±�ª5µ�±�¯'ªö«�¶S¹÷Ð]¶ ¶×º ¯í°�±�² ±*³i´9µ�±�¶S³ ¸Z¹»º®{¹»±�³®¼Dª
��u ~ ¨�¬¯0ruwv �¶¦ m ~ ± s6ª ~ m ~ k ~c� m[² ¹Wº�»ä¼ ¥{½Øm&m�À ± ¬¨6r ���¶¦ m ± ª«m ~ m[u � m�¨6·QÃ[m[ªc¨Ñm[u � ª�rtm ~ rtu �¶¦ m
� ¨<m�� � rtmIu � ²$s � ª�r¸À ¹ jgk s°¯4¨6r³{ruwv�s6u k � ¨4² ± }{� s � r¨4uÕ½�r �¶¦Õ�¶¦ mI² § � ¦ r ~ ¬m°s�³ ~�� ¨ � ½Ø¨
� ¬ts ~c~ m ~ ¨6· ~ ± s6ª ~ m�mI¬¸r²bru¿s � rt¨6uÑ²$m �¶¦ ¨<³ ~ Ý �¶¦ m�v4m[uwmIª¶s�¬ ~ ± s�ª ~ m�²bm �¶¦ ¨<³ ~ ½ ¦ r � ¦ m�À ± ¬¨6r � s�¬¬�¶¦ m�Ã[mIª«¨Ñm[u � ªcrm ~ ¨6· ¹ ¥{s6uw³ �«¦ m j s6u{³X¨4ª©mIu0¯6mI¬¨ ± m�²bm �¶¦ ¨<³ ~ ¥;½ ¦ r � ¦ moÀ ± ¬t¨6r � ¨4u{¬ k �¶¦ ¨ ~ mÃ[mIª«¨ ~ ¨ }{�«~ r³wm�s ~ m � ¨6· ± ¨ ~ r � r¨4u ~ ¨6· ¹´§ ��u��;m � � rt¨4u �4§ õw§� ¥{½©m ± ªcm ~ mIu �z�«¦ m�²$¨ ~c� ½�rt³{mI¬ k}w~ m[³�s ±w± ª«¨4s � ¦�� ¨Ñ¾¿uw³{ruwv$v4¨;¨<³¡mI¬¸rt²Ñru¿s � rt¨4u�¨4ªc³wm[ª�rtuwv ~ ·Z¨6ª�v4m[uwmIª¶s�¬ ~ ± s6ª ~ m�²$m �¶¦ ¨<³ ~I§| ¬ �¶¦ ¨ } v ¦ j s6uw³�s�uw³�m[ug¯4m�¬t¨ ± mf²bm �«¦ ¨;³ ~ s6ª«m�u{¨ � s ~ m � � rm[u � s ~ v4mIuwm[ª«s�¬ ~ ± s6ª ~ m²bm �«¦ ¨;³ ~ ¥ �«¦ m k s6ªcm$s �«� ª¶s � � r¸¯4m j m � s }w~ m �¶¦ m ± ªc¨4v4ª«s6² ~ s�uw³�³¿s � s ~c� ª } � �«} ª«m ~T}w~ m[³P·Z¨6ª~«} � ¦ ²bm �¶¦ ¨;³ ~ s6ªcm�ªcmI¬ts � r¸¯4m�¬ k ~ r² ± ¬m[ª �«¦ s6u(v4m[u{m[ª¶s�¬ ~ � ¦ m[²bm ~ ¥Ws6uw³ �¶¦ m ~c� ¨4ª¶s�v4m�s�uw³
� ¨6² ± }{� s � rt¨6u¿s�¬�¨2¯4mIª ¦ m[s6³Jr ~ s�¬ ~ ¨ô² } � ¦ ¬t¨2½Øm[ª § l�mfª«m�·Zm[ª �¶¦ m�ª«m°s�³wm[ª � ¨í§ ����¨ ·Z¨6ªXs³{r ~ � }w~«~ rt¨4u�¨6· �¶¦ m�£ };�¶¦ r¸¬¬Án�� � Ö&m[m�s6uw³ �«¦ mXª«m�¯4mIª ~ m�£ }{�«¦ r¬¸¬Án�� � Ö�mIm�s�¬tv6¨4ªcr �¶¦ ² ~ ¥ � ½Ø¨
� ¬ts ~c~ r � s�¬Q¨4ªc³wm[ª�rtuwvys�¬v4¨4ª�r �«¦ ² ~��«¦ s � s �c� mI² ± �W� ¨bª«m[³ } � m �¶¦ m�mIu0¯6mI¬¨ ± mÔ¨6· �¶¦ m�²$s � ªcrÁÀ §

¿�À�øÈÀ�¿ °±O�Ð³· É�Ê{É�Ó�Æ{Ó LîÐ»UÅÎhÐPÐù¼OÄ8U�Â�ÎMÉÜÇPO{Ó
� ¦ myî ËÈÌ¿Ë îÑí;î ñ<ò}�4þ¶ò òÔï Ç �;÷�þ Ë ýZÿ<î r ~��¶¦ mÔ²b¨ ~c� ½�r³wmI¬ k }w~ mI³�v4m[u{m[ª¶s�¬ ± } ª ± ¨ ~ m ¦ m } ªcr ~c� r �·Z¨4ª�¾¿u{³{rtu{v�s6u¡m�¬r²Ñrtu¿s � r¨4u�¨6ª«³wmIªcruwvw¥¿s6u{³ ¦ s ~ j mIm[u }{� r¸¬rÃ[mI³�ru ~ mI¯6m[ª«s�¬ ~ ± s6ª ~ m�²$s � ª�r¸À
± s � Å s6v6m ~ ¥5ru � ¬ } ³{ruwv �«¦ m´x%s6ª�½©m�¬¬\� |���� � ¨;³{m×§ �;��¨ ¥ �¶¦ m�l�s � mIªc¬¨;¨y� �N| �z� �d| Ö ± s � Å ns6v4m~§ ����¨ s�uw³ �¶¦ mh�Øs�¬m ~ ± s6ª ~ m�²$s � ª�r¸À ± s � Å s6v4m�§ ���/¨-§ � �«~ rt² ± ¬m[²bm[u � s � r¨4u ¦ s ~ j mIm[um�À � m[u ~ r¯6mI¬ k ~��¶} ³{rm[³D¥\s6u{³ �«¦ m[ªcm ¦ s2¯6m j m[mIu�²$s6u k r² ± ¨4ª � s6u � s6uw³fm �Dm � � r¸¯4mym[u ¦ s6u � mon
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²bm[u �¶~ ²ys�³wm Ä § �6õ�¨GÍ��z�¶¦ m � r²bm � s Å m[u � ¨ � ¨4² ± }{� m �¶¦ m�¨4ª«³wmIªcruwv�r ~y� k<± r � s�¬¸¬ k ¨4u{¬ k s·ZmI½ ± mIª � mIu � ¨6· �¶¦ m � r²bmbª«m[µ } rª«mI³�ruP·Gs � � ¨4ª�rtÃ[s � r¨4u § � ¦ mb¯6s�ªcrts6u � j s ~ mI³�¨4u(îÑí Ç ý Ë � Ç òò ÇÊË î ËÈÌ ï6ý Ë ÷ Ì jgk p9r } § ���n¨ k rmI¬³ ~��¶¦ m&·Gs ~�� m ~�� rt² ± ¬m[²bm[u � s � r¨4u � ¨$³ws � m §
|�� m[s � ¦�~�� m ± ¥ �«¦ m$s�¬tv6¨4ªcr �¶¦ ² ~ mI¬m � �¶~ sX¯4mIª � m�ÀP¨6·Ø²bru{r² } ² ³wmIv4ª«mIm$ru �«¦ m$mI¬¸rt²ÑrÁnu¿s � rt¨6uPv4ª«s ± ¦ s6uw³ÕmI¬¸rt²Ñru¿s � m ~ r �°§ �©rm ~ s6ªcmyªcm ~ ¨�¬¯6m[³�s6ª j r � ª¶s�ªcr¸¬ k ½ ¦ mIu �«¦ m[ªcmyr ~ ²b¨4ªcm

�¶¦ s6u�¨6uwm&¯4m[ª � moÀ�¨6·\²Ñru{r² } ²Ý³wmIv4ª«mIm §  ¿¨4ª�m�À{s6² ± ¬m6¥ � ½©¨$¨4ªc³wm[ª�rtuwv ~ ± ª«¨<³ } � mI³ jgk �¶¦ ms�¬v4¨4ª�r �«¦ ²Â·Z¨4ª �«¦ m �úÀi� v6ªcr³�³wm ~ � ªcr j mI³�ru��;m � � rt¨4u �4§=�;§=� s�ª«m ~«¦ ¨2½�u j m�¬t¨2½ §
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Ã�ÄÅ�Æ Ã�ÄÅ�Æ Ã ÄÅ Æ
Ã�ÄÅ�Æ Ã�ÄÅ�Æ Ã ÄÅ Æ

� � �
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� � õ

Ã�ÄÅ�Æ Ã�ÄÅ Æ Ã ÄÅ Æ
Ã�ÄÅ�Æ Ã�ÄÅ Æ Ã ÄÅ Æ
Ã�ÄÅ�Æ Ã�ÄÅ Æ Ã ÄÅ Æ

� � �
� � �

õ � �

��u ± ª¶s � � r � m �¶¦ m ¦ m } ª�r ~�� r � v6r¸¯4m ~ v6¨;¨<³�¨4ªc³wm[ª�rtu{v ~ ¥{s�¬ �«¦ ¨ } v ¦ r � ¬¤s � Å0~ s�u k �¶¦ m[¨4ªcm � r � s�¬v } s�ª¶s6u � mIm ~I§ �W¨ ~ m®§ ��õ�¨ v6r¸¯4m ~�� ½Ø¨ ± s �¶¦ ¨�¬t¨4v�r � s�¬ � s ~ m ~ ·Z¨4ª �«¦ mÑ²Ñrtu;rt² } ² ³wm[v6ª«m[m$s�¬v4¨�nªcr �¶¦ ² §  ¿¨4ª �«¦ m�v4ª«s ± ¦ j mI¬¨2½�¥ �¶¦ m�s�¬v4¨4ªcr �¶¦ ² ~ mI¬m � �¶~ È ·Z¨4ªÔm�¬r²Ñrtuws � r¨4uôs6uw³ � ª«m[s � m ~s6u�mI³wv4m j m � ½Øm[mIu c s6uw³�û § xW¨2½©m�¯4m[ª �«¦ mhv4ª«s ± ¦M¦ s ~ s6u�mI¬¸r²bru¿s � rt¨6u�¨4ª«³wmIªcruwv�½�r �¶¦
uw¨Õ¾w¬¬ÁnÐru ~ ru � m�r � j m�¬t¨6uwv ~b� ¨Ps ~ ± m � r¤s�¬ � ¬¤s ~«~ ¨�·�v4ª«s ± ¦w~$Å uw¨2½�u�s ~ ð ÿ¿÷�þ«ñgï Ç v4ª¶s ± ¦w~ ¥½ ¦ r � ¦�¦ s°¯6m j m[m[u ~«¦ ¨�½�u � ¨ ± ¨ ~«~ m ~«~Ø~«} � ¦y~ ± m � rts�¬N¨4ªc³wm[ª�rtuwv ~ § ��õn¨-§ lPmW½�r¸¬¸¬5m�À{s6²Ñrtu{m �¶¦ mª«m�¬¤s � r¨4u ~«¦ r ±�j m � ½©mIm[u�m�¬r²Ñrtuws � r¨4u�s�uw³ � ¦ ¨4ª«³ws�¬Qv4ª¶s ± ¦w~ rtu��;m � � r¨4u õw§�6§

Ã ÄÅ�Æ Ã ÄÅ Æ Ã�ÄÅ�Æ Ã�ÄÅ�Æ Ã�ÄÅ�Æ
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Ã�ÄÅ Æ
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Ã ÄÅ Æ
æ æ

æ

æ æ
æ

æ æ
æ

æ æ
æç ç ç

ç ç ç
ç ç ç

ç ç ç
j ·

� ³ s v ¦

m r

� ¦ m ~ m � ¨6uw³�m�À{s6² ± ¬m ~«¦ ¨2½ ~Ô�«¦ s �´�¶¦ my²bru{r² } ²�³wm[v6ª«m[mhs�¬tv6¨4ªcr �¶¦ ² � s6u j mhs6ª j rÁn� ª«s6ªcr¸¬ kÑj s6³$·Z¨4ª�v4ª¶s ± ¦w~@�¶¦ s � ³w¨�uw¨ � ± ¨ ~«~ m ~«~ s�u{¨�¾w¬¸¬ÁnÐruy¨4ªc³wm[ª�rtu{v § ��u �«¦ mWv4ª¶s ± ¦ j mI¬¨2½�¥�wü³ýþü ÿ s�uw³�����r ~ s � ¬¸rtµ } mÑ¨6u ÿ ¯6m[ª � r � m ~I§ ��s � ¦ ¨�· �¶¦ mÔ¯6m[ª � r � m ~ È d r ~ s6³6Ï�s � m[u ��� ¨mI¯6m[ª k ¯4m[ª � moÀ�¨�·�����s6uw³ º=§ ��m[ª � m�À ºM¦ s ~ ²Ñru{rt² } ² ³wmIv4ª«mIm ÄU» ýgÍ ¥Qs6u{³Õm�¬r²Ñrtuws � ruwv
r � ± ª«¨<³ } � m ~ s6u¡mI¬¸rt²Ñru¿s � rt¨4u�v4ª«s ± ¦ ½ ¦ r � ¦ r ~ s � ¬¸rtµ } m�¨4u ý |]ÿ ¯4m[ª � r � m ~[§ � ¦ m�¨6ª«³wmIªcruwv± ªc¨;³ } � m[³ jgk �¶¦ m�²Ñrtu;rt² } ²ê³wm[v6ª«m[m´s�¬v4¨4ª�r �«¦ ² �¶¦ m[ª«m�·Z¨4ª«m&ru � ª«¨<³ } � m ~ �ê ý{Ä�ý ö ��Í m[³{v4m ~I§xz¨2½ØmI¯6m[ª[¥ �¶¦ m�¨6ª«³wmIªcruwvy¨ j � s�ruwmI³ jgk u } ² j mIªcruwv �«¦ m È d ¾¿ª ~c� � ªcm°s � m ~ ¨4u{¬ k ÿ mI³wv4m ~I§
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È � È ê È��
��u § �6õ�¨ ¥Q�&m[¨4ªcv4mbs6uw³Pp9r } ± m[ªc·Z¨6ª«²bm[³Ps6ufm�À ± m[ªcr²bm[u � s�¬ ~��¶} ³ k ¨6· �«¦ mbm��dm � � ¨�· � rtmonj ªcm°s Å ruwvf¨4u �¶¦ m ± mIªc·Z¨4ªc²ys�u � mh¨�· �«¦ mh²Ñru{rt² } ²è³wmIv4ª«mIm¡s�¬v4¨4ªcr �¶¦ ² § � ¦ m k }{~ m[³ �¶¦ m¾¿u{r � m¡m�¬tmI²$mIu � ²$s � ªcrÁÀ(s ~c~ ¨ � rts � mI³(½�r �¶¦��¶¦ m �°�4óÂÀ��2�6ó v4ªcr³ �Ø�«¦ r ~ ²$s � ªcrÁÀ ¦ s ~ ¨6ª«³wmIª��� ¥ õgó4ó s6uw³ ¦ s ~T�/��� ¥ ����� u{¨4uwÃ[mIª«¨hmIu � ªcrm ~ j mI¬¨2½ �¶¦ m´³{rts6v4¨4u¿s�¬ §zÎ k�± mIªc·Z¨4ªc²Ñrtuwv�²ys�u k

ª } u ~ ½�r �¶¦�� rm ~ ª¶s6uw³{¨4²Ñ¬ k�j ª«¨ Å m[uD¥ �«¦ m k ·Z¨ } uw³�s �6ó� ¯�s6ªcrts � rt¨4u�rtu �«¦ m�s6²b¨ } u � ¨6·
¾w¬¸¬¸nUrtu�s6uw³�²b¨4ªcm �«¦ s6u �2ó4ó� ¯�s6ª�r¤s � rt¨6u�ru �¶¦ mÔ¨ ± m[ª«s � r¨4u � ¨ } u � ·Z¨4ª �«¦ m´·Gs � � ¨6ªcrÃ°s � rt¨4u ~s ~c~ ¨ � rts � mI³�½�r �¶¦X�¶¦ m�¨6ª«³wmIªcruwv ~ ± ªc¨;³ } � m[³ § � ¦ m ± m[ª�·Z¨4ª«²$s6u � m�¨6· �¶¦ m&²Ñru{r² } ²ê³wmIv4ª«mIms�¬v4¨4ª�r �«¦ ² r ~©�«¦ m[ªcmI·Z¨4ªcm ~c} ª ± ª�r ~ rtu{v6¬ k ~ m[u ~ r � r¸¯4m � ¨ �¶¦ m � rtmon j ªcm°s Å ruwv ~c� ª¶s � m[v k m[² ± ¬¨ k mI³ §
� ¦ m�² } ¬ � r ± ¬m�mI¬¸r²bru¿s � rt¨6u ~ � ¦ m[²bm�¨6·�p9r } § ����¨ ± ªc¨2¯<r³wm ~ sÕ·Z¨6ª«²è¨6· � rm�n j ª«m°s Å ruwv j0kmI¬¸r²bru¿s � rtu{v$ru�m[s � ¦�~�� m ± sXî$ï�ß Ë î$ï Ç<~ m � ¨6·R²Ñrtu;rt² } ²ê³wm[v6ª«m[m�uw¨<³wm ~I§| ª«mI¬ts � m[³ j }{� uw¨ � s ~ ½�rt³wm�¬ k }{~ m[³ ¦ m } ªcr ~c� r � r ~&�«¦ m¡î ËÈÌ¿Ë îÑí;î Æ�ÇÈÇÊÉ�ËÈÌPÄ s�¬ ~ ¨ � s�¬¸¬m[³î ËÈÌ¿Ë îÑí<î ñ<ò Æ ð Ë ò Ì ð�ø Í s�¬tv6¨4ªcr �¶¦ ² Ä § ���n¨ZÍ rtuÑ½ ¦ r � ¦ s � m°s � ¦ mI¬¸rt²Ñru¿s � rt¨4u ~c� m ± ¥ �¶¦ m�¯4m[ª � moÀ½ ¦ r � ¦ v6r¸¯4m ~��«¦ mÔ²Ñru{r² } ²Ý¾w¬¸¬¸nUrtu�r ~ � ¦ ¨ ~ m[u §�|%~ rtu �«¦ m � s ~ mÔ¨6· �¶¦ mT²Ñrtu{r² } ²³wmIv4ª«mIms�¬v4¨4ª�r �«¦ ²¡¥ ± s �«¦ ¨6¬¨4v6r � s�¬ � s ~ m ~ moÀ;r ~c� ·Z¨4ª �«¦ m�²bru{r² } ²á¾{¬¬ÁnÐru�s�¬tv4¨6ªcr �¶¦ ² Ä ��¨ ~ mã§ ��õ�¨ZÍ §
©�ª�� �	[ª5µ_{º � ±�ª$ª3[¯Uµ_±*¶·³
� ¦ m�¨4ªc³wm[ª�rtuwv$s�¬v4¨4ª�r �«¦ ² ~��¶¦ s � ½©m�³wm ~ � ªcr j mI³�ru �¶¦ m ± ªcmI¯0rt¨ }w~�~ m � � r¨4u�s6ª«m ¦ m } ª�r ~�� r � ruu¿s �«} ª«m�¥;½�r �¶¦ u{¨ �¶¦ mI¨4ª«m � r � s�¬Dv } s6ª«s6u � mIm ~ ¨4u �¶¦ mzµ } s�¬r � k ¨6· �¶¦ mz¨4ª«³{m[ªcruwv ± ª«¨<³ } � mI³ § ��u
� ¨6u � ª¶s ~�� ¥ �¶¦ m�²bm �¶¦ ¨<³�¨6·\uwm ~�� mI³�³{r ~«~ m � � rt¨6u �¶¦ s � ½Øm ~«¦ s�¬¸¬=¬t¨<¨ Å s � rtu �¶¦ r ~�~ m � � r¨4u ¦ s ~j m[m[u ~c¦ ¨2½�u � ¨ j mÑs ~ k ² ± � ¨ � r � s�¬¸¬ k ¨ ± � r²$s�¬B¨4u � m[ª � s�ru � ¬ts ~«~ m ~ ¨6·�v4ª¶s ± ¦w~[§ � ¦ mÑ¨ ± � rÁn²$s�¬¸r � k v } s6ª«s6u � m[m ~ s6ª«m%¨4u �¶¦ m�¾{¬¬9s6uw³¡¨ ± m[ª¶s � r¨4u � ¨ } u � s ~«~ ¨ � r¤s � m[³X½�r �¶¦X�¶¦ m&¨6ª«³wmIªcruwv± ªc¨;³ } � m[³ § l�mÔ¾wª ~c� m�À{s6²Ñrtu{m �«¦ mT²b¨ � r¯�s � rtuwv � s ~ mÑ¨6·^s ~ µ } s�ª«mÑv4ª�rt³�ruÕ�;m � � r¨4u �4§=�;§¸�s6uw³ �«¦ m[u ~�� s � m ~ ¨6²$mXªcm ~c} ¬ �«~ ·Z¨4ªÔu{m ~c� m[³ô³{r ~«~ m � � rt¨6u�¨4u ~ ± m � rts�¬ � ¬¤s ~«~ m ~ ¨6·�v4ª¶s ± ¦w~ ru�;m � � r¨4u �4§=�;§=�;§  Rru¿s�¬¸¬ k ½Øm ± ªcm ~ mIu � rtuô�<m � � rt¨6u �4§=�;§=�¡�¶¦ m$¯�s6ªcrts6u � v6r¸¯4mIu jgk | v4ª¶s°½©s�¬-¥Ö�¬tm�rtuMs6uw³M�Ws°¯0r:§ ��¨ ¥R½ ¦ r � ¦ r ~��«¦ my¾¿ª ~c� s ±w± ªc¨°À;r²$s � r¨4u�s�¬tv4¨6ªcr �¶¦ ² ·Z¨4ª�¨ ± � r²ys�¬©m�¬r²Tnru¿s � r¨4uP¨4ª«³wmIªcruwv ~ ¥@s6uw³Õ½ ¦ r � ¦ ·Z¨4ª«² ~´�«¦ mb·Z¨ � }w~ ¨�· �¶¦ m � ¨6² ± }{� s � rt¨6u¿s�¬ ~c�¶} ³ k rtu �¶¦ r ~�¶¦ m ~ r ~[§

¿�À�� À�¿ ��ÐPÏDÇXÐ S LîÉ�ÏQÏXÐ»�GÇMÉÙÂ�Ê[Â�Ê ÁÃØÃÆ�Í»ÎhÐ��íÎMÉ8S{Ï
� ¦ mÑ²bm �«¦ ¨<³�¨6· Ì ò ì�ýqò«ñ�ñ Ë ì ì2ò ð�ý Ë ÷ Ì ½�s ~ rtu � ªc¨;³ } � mI³ jgk ��mI¨4ª«v4m×§ �;�*¨ ru �¶¦ m � ¨4u � m�À � ¨6·�¶¦ m©ª«mIv } ¬ts6ª=¾¿u{r � m�m�¬tmI²$mIu � ²bm ~«¦ ³{m ~ � ªcr j mI³TrtuÑ�;m � � r¨4u �4§=�;§=�;§ ��m � s�¬¸¬ �«¦ s � ½©m ~c} j ³{r¯0r³wm�¶¦ m } u{r ��~ µ } s6ªcmt§ ó}¿[�*¨-À § ó}¿°�*¨ rtu � ¨ÉÁ ê ~ ²$s�¬¸¬ ~ µ } s6ª«m ~ ¥=m°s � ¦ ¨6·�½ ¦ r � ¦Õ¦ s ~&~ r³wmT¬m[uwv �¶¦



���
�:~ Á9¥^s6uw³ �¶¦ s � ¾¿u{r � m¡mI¬m[²bmIu � uw¨<³wm ~ s6ªcm ± ¬ts � mI³�¨4uôm[s � ¦Ñ� � ¨4ªcuwm[ª § � �Q¨fm[s � ¦ ¾wu{r � mmI¬m[²bmIu � uw¨<³wm&½©m´s ~c~ ¨ � rts � m�sT¯�s6ªcrts j ¬m ºPd�§� ¦ m�¾¿u;r � m�mI¬m[²bm[u � ²$s � ªcrÁÀ�s ~«~ ¨ � rts � m[³�½�r �¶¦ �«¦ m�²bm ~c¦�¦ s ~ sÕuw¨4uwÃIm[ªc¨�m[u � ª k ru± ¨ ~ r � r¨4u Ä e ¿KÞ{Í r¸· ºPd s6uw³ º,Ê s�ª«mb¯6s�ªcrts j ¬m ~ s ~«~ ¨ � r¤s � m[³�½�r �¶¦ uw¨<³wm ~ ¨6· �«¦ m ~ s6²bm ~ ²$s�¬¸¬~ µ } s�ª«m §�| ²b¨4²bm[u � b ~W�¶¦ ¨ } v ¦g�%~c¦ ¨2½ ~z�¶¦ s �z�«¦ m�v4ª¶s ± ¦ ¨6· �¶¦ m�¾¿u{r � m�mI¬m[²bmIu � ²$s � ª�r¸À¡r ~
�¶¦ m$¨6ªcrv6rtuws�¬@²bm ~c¦ ½ ¦ mIª«mbm°s � ¦ uw¨<³wmÑr ~ sh¯4mIª � m�ÀPs6uw³fruf½ ¦ r � ¦Õ�¶¦ mb³{rts6v4¨4uws�¬ ~ ¨6· �¶¦ m~ ²$s�¬¸¬ ~ µ } s6ª«m ~$¦ s2¯6m j mIm[uô³wª«s2½�u�ru §  5¨6ªÔm�À{s6² ± ¬m6¥ �¶¦ mXv4ª¶s ± ¦ ¨6· �¶¦ m ��Àz� v4ª�rt³Mr ~
~«¦ ¨�½�u j m�¬t¨2½:Ý
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��u �¶¦ mTs j ¨2¯6mTv4ª¶s ± ¦ ¥5½©m ¦ s°¯6m ~«¦ s�³wm[³ �«¦ mTuw¨<³wm ~ ¬ k ruwvX¨4u �«¦ m � m[u � ª«s�¬ ¦ ¨4ª�rtÃI¨4u � s�¬s6uw³�¯6m[ª � r � s�¬ � s�À{m ~[§ � �z¨ � m �¶¦ s ���¶¦ mÑª«m[²b¨2¯�s�¬B¨�· �«¦ m ~ mbuw¨;³{m ~ ³{r ~ � ¨4uwuwm � �¶~&�«¦ mÑv4ª¶s ± ¦ru � ¨�·Z¨ } ª � ¨6uwuwm � � mI³�µ } s6³wª¶s�u �«~[§ £©¨4u ~ rt³wmIª&s$¯6m[ª � m�À�¨4ªc³wm[ª�rtuwv$½ ¦ m[ªcm �¶¦ m ~«¦ s6³wm[³�¯4m[ªqn� r � m ~ s6ªcmÔu } ² j m[ªcm[³�¬ts ~c� ¥9s6uw³�¬m � � s6uw³óð j m´¯4m[ª � r � m ~ rtu�³;r��dm[ªcm[u � µ } s6³wª«s6u �¶~[§ �z¨ � m�¶¦ s �z�«¦ m ~ m � ½Ø¨�¯4mIª � r � m ~ s6ªcmÔuw¨ � s6³6Ï�s � m[u �[§  ¿ªc¨4² �¶¦ m´v4ª¶s ± ¦��«¦ m[¨4ªcm � r � rtu � mIª ± ªcm � s � r¨4u¨6·RmI¬¸rt²Ñru¿s � rt¨4u¡ru��<m � � rt¨6u �4§>� ¥{½Øm ~ m[m �«¦ s � s ~��¶¦ m&mI¬¸rt²Ñru¿s � r¨4u ± ª«¨ � mIm[³ ~ ¥ �¶¦ m&¯4mIª � r � m ~� s�uw³Âð j m � ¨4²bm�Ïq¨6rtu{m[³ � ¨b¨ �«¦ m[ª�¯4mIª � r � m ~ rtu �¶¦ m�rtª�ªcm ~ ± m � � r¸¯4m´µ } s6³wª¶s�u �«~ s6uw³ ~«¦ s6³{m[³j ¨ } uw³¿s�ªcrm ~[§ � ¦ m©¨4u;¬ k � ¨6²$²b¨4uÔuwmIrv ¦ j ¨6ª ~R�«¦ s �3� s6uw³�ð � s6u ¦ s°¯6m�s6ª«m �¶¦ m ~«¦ s6³wm[³´¯4m[ªqn� r � m ~ ¨6u �¶¦ mIrª � ¨4²b²b¨4u j ¨ } uw³ws6ª k § �<ru � m �¶¦ m ~ m ~«¦ s�³wm[³�¯6m[ª � r � m ~ s6ª«m�m�¬r²Ñrtu¿s � m[³�ï ú ýqò�þ� s�uw³úðÔ¥ �«¦ m[ªcm�½�r¸¬¸¬5uwmI¯6m[ª j m�s�u k m[³wv4m�ru � ª«¨<³ } � m[³ j m � ½©mIm[u � s6uw³úð�³ } ªcruwv �¶¦ m�m�¬r²Tnru¿s � r¨4u ± ª«¨ � m ~«~I§ ��u�m ~«~ mIu � m�¥ �¶¦ m ~c¦ s6³wmI³�¯4mIª � r � m ~ ± ªcmI¯6m[u � s6u k ru � m[ª«s � � rt¨4u j m � ½©mIm[u¯4mIª � r � m ~ ruÕ³{r��dm[ªcm[u � µ } s6³wª¶s�u �«~ ¥Rs6uw³ �¶¦ mbm�¬r²Ñrtu¿s � r¨4u ± ªc¨ � m ~c~ ¨4uÕm°s � ¦ ¨6· �¶¦ mbµ } s6³<nª¶s�u �«~ ± ªc¨ � m[mI³ ~ÔËÈÌ ñ<òë�¿ò Ì ñ<ò Ì ý Ç ø §�Î k ªcm � } ª ~ r¯6mI¬ k s ±w± ¬ k ruwv �¶¦ m´r³wm°s�¨6u �¶¦ mÔµ } s6³wª«s6u �¶~ ¥½Ømh¨ j � s�rtu�s�³{r ~«~ m � � rt¨6u�¨6· �¶¦ m�¨4ª�rtv6ru¿s�¬Ø²bm ~c¦ ½ ¦ r � ¦ r ~ u{m ~c� m[³ §�|×~ ¬rv ¦g� ¬ k ³;r��dm[ªcm[u �s6uw³�rtu{·ZmIªcr¨4ª%¨6ª«³wmIªcruwv�ru �¶¦ m � s ~ mÔ½ ¦ mIª«mT²b¨4ªcm �¶¦ s6u�¨4u{m´¯�s6ªcrts j ¬m´r ~ s ~c~ ¨ � rts � mI³�½�r �¶¦m°s � ¦ ¾¿u;r � m´m�¬tmI²$mIu � uw¨<³wm&r ~ v�r¯6m[u�ru�§ �4ó/¨U§��mI¨4ª«v6m�b ~ uwm ~c� m[³�³;r ~c~ m � � r¨4u
¨4ªc³wm[ª�rtu{v�s�¬¸¬t¨2½ ~¡�¶¦ m�£ ¦ ¨6¬m ~cÅ k ·Gs � � ¨6ªcrÃ°s � rt¨4u � ¨ j m
� ¨6² ± }{� mI³�rtuÂ� Ä Ú ? éëê Í^� r²bmÔs�uw³ó� Ä Ú�¬¨4v�Ú Í©~ ± s � m6¥5½ ¦ mIª«m9ÚÕr ~W�«¦ m�¨4ª«³wmIª�¨6· �«¦ m�¾wu{r � mmI¬m[²bmIu � ²$s � ª�r¸À § � ¦ m�¨6ª«³wmIªcruwv�r ~ s ~ k ² ± � ¨ � r � s�¬¬ k ¨ ± � rt²$s�¬©rtu �¶¦ s �Ñ~ k ²b²bm � ª�r � ·Gs � n� ¨6ªcrÃ°s � rt¨4uPª«mIµ } rtªcm ~��&Ä Ú ? éëê Íz� r²$m$·Z¨4ª´s6u k ¨6ª«³wmIªcruwv�¨6· �¶¦ mb¾¿u{r � mymI¬m[²bm[u � uw¨<³wm ~[§ ��u
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� ¨6u � ª¶s ~�� ¥ �¶¦ m }w~«} s�¬5ª«¨2½�n jgk n�ªc¨�½ j s6u{³wm[³$u } ² j m[ª�rtuwv ~ � ¦ m[²bmzªcm ~c} ¬ �«~ ru$s%·Gs � � ¨4ªcrÃ°s � r¨4uª«mIµ } rtª�rtu{vþ� Ä Ú ê ÍØ� rt²bm�s6uw³Â� Ä Ú ? éëê ÍØ~ ± s � m §
¿�À�� ÀKJ ��ÐPÏDÇXÐ S LîÉ�ÏQÏXÐ»�GÇMÉÙÂ�Ê[Â�Ê ÁÈÌlÐ»�PÉÙÍ»Äw��Ä�Í�ÏQÏXÐPÏkÂ�Ë��íÎhÍ»Ì[O�Ï
� ¦ m ~ m � ¨6· ~«¦ s6³{m[³ôuw¨<³wm ~ ru �¶¦ m ± ª«m�¯0rt¨ }{~T~ m � � r¨4u�r ~TÅ uw¨2½�u�s ~ s~�6ò�þoý�ò�ß�ì2òë�{ï6þcï6ý�÷�þ�¥½ ¦ r � ¦ r ~ s ~ m � ¨6·\¯6m[ª � r � m ~ ½ ¦ ¨ ~ m�ª«mI²b¨�¯�s�¬Q³{r ~ � ¨4uwuwm � �«~z�¶¦ m�v6ª¶s ± ¦ ru � ¨ � ½Ø¨ Ä ¨4ª�²b¨4ª«m Í
� ¨6² ± ¨4uwmIu �¶~[§ ? ��u � m[ª � s�ru � ¬ts ~«~ m ~ ¨6·Wv4ª¶s ± ¦w~ ¥ �«¦ m[ªcm�s�ª«m ~ m ± s6ª«s � ¨6ª �¶¦ mI¨4ª«mI² ~ ½ ¦ r � ¦v } s�ª¶s6u � mIm �«¦ m%moÀ;r ~c� m[u � m�¨6·=s ~ m ± s�ª¶s � ¨4ª©¨6·�s � mIª � s�rtu ~ rtÃIm6¥{s6uw³�½ ¦ ¨ ~ m�ªcm[²b¨2¯6s�¬D³{r¸¯0rt³{m ~�¶¦ mhv4ª¶s ± ¦ s ±w± ª«¨°À<rt²$s � mI¬ k ru ¦ s�¬¸· §  ¿¨4ª´m�À{s6² ± ¬m6¥Bruôs ± ¬ts6u¿s6ª´v4ª¶s ± ¦ ¨4u�Ú ¯6m[ª � r � m ~ ¥s ~ m ± s�ª¶s � ¨4ª�¨6· ~ rÃ[m�s � ²b¨ ~c�×��� � Ú � s�u j m�·Z¨ } uw³(½ ¦ ¨ ~ m�ª«mI²$¨2¯�s�¬%³{r ~ � ¨4u{uwm � �¶~h�¶¦ mv4ª«s ± ¦ rtu � ¨ � ½Ø¨ ± rm � m ~ ¥\m°s � ¦ ¨6·^½ ¦ r � ¦M¦ s ~ uw¨¡²b¨4ªcm �«¦ s6u ê? Ú�¯4m[ª � r � m ~hÄ § ����¨ZÍ § ® ~ ruwv�¶¦ s ��~ m ± s6ª«s � ¨6ª �¶¦ m[¨4ªcm[²¡¥=��r¬ j mIª � s6uw³��Qs6ª-Ï�s�uÕ§ �6�n¨ s�u¿s�¬ k ÃIm[³ �«¦ m ± m[ªc·Z¨6ª«²$s6u � mT¨6· �¶¦ muwm ~c� mI³f³{r ~c~ m � � r¨4ufs�¬v4¨4ª�r �«¦ ²Ý¨4u ± ¬ts6u¿s�ª%v4ª«s ± ¦w~ ¥9s6uw³ ~«¦ ¨2½Øm[³ �¶¦ s �%�¶¦ mT¨4ª«³{m[ªcruwvhv4s2¯6m� Ä Ú�¬t¨6v�Ú Í ¾w¬¬Ws�uw³�� Ä Ú ? éëê Í ¨ ± mIª¶s � rt¨4u � ¨ } u �°§ � ¦ m k s�¬ ~ ¨ ± ª«¨2¯6m[³�r³wmIu � r � s�¬�¾w¬¸¬%s�uw³¨ ± m[ª«s � r¨4u � ¨ } u � j ¨ } uw³ ~ ·Z¨4ª � ½Ø¨�nÐ³{rt²bmIu ~ r¨4u¿s�¬=¾¿u;r � m�m�¬tmI²bm[u � v4ª«s ± ¦w~I§��u § �{�*¨ ¥\p9r ± � ¨6u9¥\��¨ ~ m�s6u{³M�Qs6ª-Ï�s6uÕv4mIuwm[ª«s�¬rÃ[mI³ô�&m[¨4ªcv4m�b ~ u{m ~c� m[³M³;r ~c~ m � � r¨4u�s�¬v4¨�nªcr �¶¦ ² jgk ªcm[µ } rªcruwv �¶¦ s �%�¶¦ mT¯6m[ª � r � m ~ rtu �«¦ m ~ m ± s6ª«s � ¨4ª j m ËÈÌ ð Ç í{ñ<ò«ñ´rtu �«¦ mÑª«m � } ª ~ r¸¯4m~«} jw± ª«¨ j ¬tmI² ~Ô�¶¦ s � s�ª«m$u } ² j m[ª«mI³ §  ¿¨4ª �¶¦ m�rtª�¯�s6ªcrts6u � ¨6· �«¦ myu{m ~c� m[³M³;r ~c~ m � � r¨4u�s�¬v4¨�nªcr �¶¦ ²�¥^p9r ± � ¨4uD¥��W¨ ~ mXs6uw³ô�Qs6ªGÏ�s6u ± ª«¨2¯6m[³(s ~ k ² ± � ¨ � r � j ¨ } uw³ ~ r³wm[u � r � s�¬ � ¨ �«¦ ¨ ~ mh¨6·��r¬ j mIª � s�uw³¡�Rs�ª-Ï�s6uhru �¶¦ m � s ~ m%¨6· ± ¬¤s�u¿s6ª�v4ª«s ± ¦w~I§ � ¦ m k s�¬ ~ ¨Ñvgs°¯4m�¾w¬¸¬�s�uw³X¨ ± m[ª¶s � r¨4u
� ¨ } u � j ¨ } u{³ ~ ·Z¨6ª�¨ �¶¦ mIª � ¬ts ~«~ m ~ ¨6·\v6ª¶s ± ¦{~ ½�r �¶¦�~ m ± s6ª«s � ¨4ª �«¦ m[¨4ªcm[² ~[§l�m&½�r¸¬¬Qv6r¸¯4m�sT· } ¬¸¬tmIª � ª«m[s � ²bmIu � ¨6· �¶¦ m�ªcm ~«} ¬ �«~z~�� s � m[³ ¦ m[ªcm�ru�£ ¦ s ± � m[ª õw§

¿�À�� À>� ��ÐPÏDÇXÐ S LîÉ�ÏQÏXÐ»�GÇMÉÙÂ�Ê[Â�Ê��OÐ5Ê�Ð3ÎhÍ»Ä �îÎhÍ»Ì[O�Ï
� ¦ mXªcm ~«} ¬ �«~ ¨�·���r¸¬ j m[ª � s6uw³(�Qs6ª-Ï�s6uî§ �4�n¨ s6uw³(p9r ± � ¨4u9¥���¨ ~ m¡s6uw³(�Rs�ª-Ï�s6uî§ �{��¨ rtu �¶¦ m
± ªcmI¯0rt¨ }w~�~ m � � rt¨4u¡s�ª«m%ªcm ~�� ªcr � � m[³ � ¨´v4ª¶s ± ¦w~ ½�r �¶¦X~ ± m � rts�¬ ~ m ± s�ª¶s � ¨4ª ~�� ª } � �¶} ª«m ~I§ ��uhv4m[u<nm[ª«s�¬-¥Ruw¨ � s�¬¬^v4ª«s ± ¦w~ s6ªcmyv } s6ª¶s6u � m[m[³ � ¨ ¦ s°¯4m ~ ²$s�¬¸¬ j s�¬¤s�u � mI³ ~ m ± s6ª«s � ¨4ª ~[§ xW¨2½©m�¯4m[ªI¥p�mIrv ¦g� ¨4u�s6uw³��Ws6¨Û§ ����¨=¦ s°¯4m�v6r¯6m[u�s � ¨4u ~c� ª } � � r¨4u�·Z¨6ª j s�¬¤s�u � mI³ ~ m ± s6ª«s � ¨6ª ~ ¥¿r § m §¿~ m ± ns6ª«s � ¨4ª ~ ½ ¦ ¨ ~ mÑª«mI²b¨�¯�s�¬\³{r¸¯<r³wm �«¦ mÑv4ª¶s ± ¦ ª«¨ } v ¦ ¬ k ru ¦ s�¬¸·q¥ ~c} � ¦��¶¦ s �z�¶¦ m ~ rÃ[mÑ¨6· �¶¦ m~ m ± s6ª«s � ¨4ª ~ r ~ v } s6ª«s6u � mIm[³ � ¨ j mTuw¨�²$¨6ª«m �«¦ s6ufsy¬¨4vgs6ª�r �«¦ ²Ñr � ·Gs � � ¨4ªz¬ts6ª«v6m[ª �«¦ s6u �¶¦ m~ ²$s�¬¸¬m ~c� j s�¬¤s�u � mI³ ~ m ± s�ª¶s � ¨4ª § l�m©½�r¸¬¸¬ � ¨4u ~ r³wm[ª �«¦ r ~ � ¨4u ~�� ª } � � rt¨4uÑru �¶¦ m©uwm�À ��~ m � � rt¨4u §Î k }w~ rtu{v �¶¦ mys ±w± ª«¨°À<rt²$s � mI¬ k ¨ ± � r²ys�¬ j s�¬¤s�u � mI³ ~ m ± s6ª¶s � ¨4ª ~ ·Zªc¨4² �¶¦ m�p�mIrv ¦g� ¨4u;n��zs�¨
� ¨6u ~c� ª } � � r¨4u�ru���mI¨4ª«v4mnb ~ uwm ~c� m[³�³;r ~c~ m � � r¨4u�s�¬tv4¨6ªcr �¶¦ ²¡¥ | v6ª¶s°½�s�¬U¥5Ö�¬mIru�s6u{³��Ws°¯0r § ��¨¨ j � s�ruwm[³Ñs�uÑs�¬v4¨4ªcr �¶¦ ² �«¦ s � r ~ s ±w± ¬¸r � s j ¬m � ¨%v4m[uwmIª¶s�¬;v4ª«s ± ¦w~ ¥gs6uw³Ô·Z¨6ªQ½ ¦ r � ¦Ñ�¶¦ m k ½Øm[ªcms j ¬m � ¨ ± ªc¨�¯6m ± m[ªc·Z¨6ª«²$s6u � mTv } s6ª«s6u � mIm ~[§  5¨6ª � ¨4u � ªcm � m[uwm ~«~ ¥�½ØmT¨ }{� ¬ruwm �¶¦ m | v4ª¶s°½©s�¬ÁnÖ�¬tm�rtu<nq�Ws2¯0rQs�¬v4¨4ª�r �«¦ ² j mI¬¨2½ §

! �4þcï6ù^ï ÇÊÉ#"�Ç ò ËÈÌ¿É#$ ï�� Ëú\ þcñ<ò�þ ËÈÌ � !%Ç �;÷�þ Ë ýZÿ<î Ä § ��¨GÍ¶§ p=m � è » Ä>Ù�¿!ÚbÍ j m�s
v4ª«s ± ¦ ½�r �«¦ Ú¡¯4m[ª � r � m ~©�¶¦ s � ½Ømz½�r ~«¦y� ¨Ôu } ² j mIªØru �«¦ mzª«s6uwv4m�§ È ¿¶¼ç¨ ¥0½ ¦ m[ªcm¼�» È | Ú ö �6§ �Ð·9Ú » � ¥W½Ømfu } ² j m[ª �«¦ m ~ ruwv6¬m�¯4m[ª � moÀ È § � �¶¦ m[ª�n
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�/�
½�r ~ m�¥0½Øm�¾¿uw³$s6u$s ±w± ªc¨°À;r²$s � m ê? n j s�¬ts6u � mI³ = ¯4m[ª � moÀ ~ m ± s6ª¶s � ¨4ªBA }w~ ruwv �¶¦ mp�mIrv ¦g� ¨6u;nq�Ws6¨ � ¨4u ~�� ª } � � r¨4u § lPm�u } ² j mIª �¶¦ mb¯4mIª � r � m ~ ru �¶¦ m ~ m ± s6ª«s � ¨4ªs6ª j r � ª¶s�ªcr¸¬ k ·Zª«¨6² ¼ öDC A C |���� ¨ ¼�§ � ¦ m%ª«m ~c� ¨�· �¶¦ mW¯4mIª � r � m ~ s6ª«mzu } ² j m[ªcm[³s ~ ·Z¨6¬¬¨2½ ~[§ p=m �:è ö A ¦ s°¯6m�E � ¨4uwuwm � � m[³ � ¨4² ± ¨4uwm[u �«~�¹:�(¿ 8�8�8 ¿¶¹GF ½�r �«¦Ú �(¿ 8�8�8 ¿ Ú F ¯6m[ª � r � m ~I§ l�mÑªcm � } ª ~ r¯6mI¬ k u } ² j mIª �¶¦ mÑv4ª«s ± ¦f¹d ru �¶¦ mÑª«s6uwv4m§ È | u d x �Ê	zx� Ú Êy¿ È ö �/| u dÊ�zx� Ú Êç¨ ·Z¨4ª�m°s � ¦ e » �5¿ 8*8�8 ¿ E §
��u � ¨6u � ª¶s ~��%� ¨�m°s�ªc¬¸rtmIª%uwm ~c� mI³�³{r ~«~ m � � rt¨4ufs�¬tv4¨6ªcr �¶¦ ² ~ ¥ �¶¦ mTs6u¿s�¬ k ~ m ~%�¶¦ s �%| v4ª¶s°½©s�¬-¥Ö�¬tm�rtu¡s�uw³X�Ws2¯0rdvgs°¯4m%·Z¨6ª �¶¦ m�µ } s�¬¸r � k ¨6· �¶¦ mIrª©¨4ªc³wm[ª�rtuwv´½©mIª«m�½�r �¶¦ ª«m ~ ± m � ��� ¨ �«¦ m j m ~��± ¨ ~«~ r j ¬mÔ¨6ª«³wmIªcruwv § � ¦ m k ~c¦ ¨2½©mI³ �¶¦ s � ·Z¨4ªWv4ª«s ± ¦w~ ¨6· j ¨ } uw³{m[³�³{m[v4ªcm[m �«¦ m´¾{¬¬-¥d² } ¬ � rÁn

± ¬¸r � s � r¨4u � ¨ } u � s�uw³bmI¬¸rt²Ñru¿s � r¨4u ¦ mIrv ¦g� ¨6· �¶¦ m�rtª@¨6ª«³wmIªcruwv&r ~ ½�r �¶¦ ru�s ± ¨6¬ k ¬t¨4v4s6ªcr �¶¦ ²Ñr �·Gs � � ¨4ª&¨6· �«¦ m � ¨4ªcª«m ~ ± ¨6uw³{ruwv�²Ñru{r² } ² µ } s6u � r � rtm ~[§ � ¦ m k s�¬ ~ ¨�v4s2¯6m$sX¾{¬¬ j ¨ } u{³f·Z¨6ªv4ª«s ± ¦w~ ¨6· } u j ¨ } uw³{m[³�³wmIv4ª«mIm § l�m ~c� s � m �¶¦ m�rtªyª«m ~«} ¬ �¶~ ¨4u j ¨ } uw³{m[³;nÐ³wm[v4ªcm[m�v6ª¶s ± ¦{~
j mI¬¨�½ §
i �PC`.�-�CD| 'kj Añl-Hã��-/J`VlJMT@IKJtTwCD6w)ML nãJ3AP6îo A,r8s ö9ÿ¿ò©ò ÇÊË î ËÈÌ ï6ý Ë ÷ Ì ÷�þ«ñ<ò�þ ËÈÌ � ú ÷�í Ì ñV`[ø
ýÈÿ¿ò ! �4þ«ï6ù^ï ÇÊÉ#"�Ç ò ËÈÌ¿É#$ ï�� Ë ï Ç �;÷�þ Ë ýÈÿ<îÝì Ë îÑí Ç ýÐï Ì ò ÷�ígì Ç øXî ËÈÌ¿Ë î ËON ò ìÑò ÇÊË î ËÈÌ ï6ý Ë ÷ Ì ÿ¿ò Ë ��ÿ<ý�ý�÷
ù Ë ýÈÿ ËÈÌ ï Ì � Ä ¬¨4v ê Ú ÍWú ï<ð�ý�÷�þ û Æ�ÇÈÇ ý�÷�ù Ë ýÈÿ ËÈÌ ï Ì � Ä � c ¬¨4v = Ú ÍWú ï<ð�ý�÷�þ û´ï Ì ñÕýÈÿ¿ò�÷ç�¿ò�þcï É
ý Ë ÷ Ì ð ÷�í Ì ý�ýq÷�ù Ë ýZÿ ËÈÌ ï Ì � Ä{c ¬t¨4v ; Ú Í^ú ï<ð�ýq÷�þb÷ ú ýÈÿ¿òTþ¶ò ìë�¿ò ð�ý Ë �6òy÷ç�Ný Ë î$ï Ç t[í{ï Ì ý Ë ý Ë ò ì�bQP Ì
ýÈÿ¿ò;�4íwï6þcï Ì ý�ò òoû c ñ<ò Ì ÷�ý�ò ì$ýÈÿ¿ò$î$ï�ß Ë îÑí;î Ì í;îD`�ò�þh÷ úbÌ ÷ ÌRN ò�þ¶÷�ò Ì ýGþ Ë ò ì ËÈÌ ï Ì ø�þ¶÷�ù�÷�þ
ð ÷ Ç í<î Ì ÷ ú ýZÿ¿òÃÚ À Ú�ð ÷2òTS�ð Ë ò Ì ý^î$ï6ýGþ Ë ß×b
� ¦ m ~ s6²bm�s�¬v4¨4ª�r �«¦ ² ·Z¨4ª$¾wuw³{ruwv�s6u�m�¬r²Ñrtuws � r¨4u�¨4ªc³wm[ª�rtu{v�½�r �«¦ s ±w± ª«¨°À<rt²$s � mI¬ k

¨ ± � rt²$s�¬=m�¬r²Ñrtuws � r¨4u ¦ mIrv ¦g� ½�s ~ s�¬ ~ ¨$v6r¸¯4mIu�ruw³wm ± m[u{³wm[u � ¬ k�jgk Î ¨<³{¬¤s�m[uw³wmIªTò�ý�ï Ç § �°ón¨ ¥
j }{� u{¨bs6u¿s�¬ k ~ r ~ ¨�· �¶¦ m ± m[ª�·Z¨4ª«²$s6u � m j ¨ } uw³¡¨4u �¶¦ m�¾w¬¬D¨4ª�¨ ± m[ª«s � r¨4u � ¨ } u � ½�s ~ v�r¯6m[u�¶¦ m[ª«m §
�Wm � mIu � ¬ k ¥5�%s � s6uwÃI¨4u9¥5� ¦ s6²Ñrtª�s�uw³�� ¦ s6ª«s6u~§ ��õ�¨ v4s2¯6m�s6uXs ±{± ª«¨°À<rt²$s � rt¨6u�s�¬tv4¨6ªcr �¶¦ ²·Z¨4ª �¶¦ m�²Ñru{r² } ² Æ�ÇÈÇÊÉ�ËÈÌ ± ª«¨ j ¬tmI² § � ¦ m�rtª�s�¬tv6¨4ªcr �¶¦ ² ± ªc¨;³ } � m ~ s6uX¨4ª«³{m[ªcruwvÔ½ ¦ ¨ ~ m�¾w¬¸¬ÁnruÔr ~ s � ²$¨ ~c�@��U ê ¥�½ ¦ m[ª«m U r ~R�¶¦ m©²Ñrtu;rt² } ² ¾{¬¬ÁnÐru´·Z¨4ª �¶¦ m©v6r¸¯4mIuÑv4ª¶s ± ¦9§ � ¦ m��%s � s6uwÃI¨4u

ò�ý%ï Ç s�¬v4¨4ª�r �«¦ ² r ~ ru � ¨4² ± s6ª¶s j ¬tm � ¨ �«¦ m | v4ª«s2½©s�¬&ò�ý%ï Ç s�¬v4¨4ª�r �«¦ ² § �&uÕv4ª«s ± ¦w~ ½�r �¶¦¬¨�½�²Ñrtu{r² } ² ¾w¬¬ÁnÐru9¥ �¶¦ mb�%s � s6uwÃ[¨6u�ò�ýzï Ç ¨4ª«³wmIªcruwv¡r ~ � ¬m°s�ªc¬ k�j m �«� m[ª&rtu � m[ª«² ~ ¨6·^¾w¬¬Ä ¨6ªW¾w¬¸¬ÁnÐru Í ¥¿½ ¦ r¸¬tm´¨4u�v6ª¶s ± ¦{~ ½�r �¶¦�¦ rtv ¦ ²Ñrtu{r² } ² ¾w¬¸¬ÁnÐru9¥ �«¦ m | v4ª«s2½©s�¬�ò�ý�ï Ç ¨6ª«³wmIªcruwv
r ~W~c} ± m[ªcr¨4ª §

©�ª6V WÔ¶·³�ª3µ�¹ Ò�¯ µ�±*¶·³ ¶ú«YX"´;°�´l³�¯U{º ¬ [©i´;¹»´9µ_¶·¹ ª
Z\[][_^a`cbRd;egfihajlkOm�`�[]h'd;egfikBn_fikofip_q.jlrtsuj.^'haj9btv'j.[wfu^afihx`u^avy[]k;fcm�hxz_j�{ijlm�^'`uk;j|d}p~hxz_jQj9k}d}e|�
d}pwfihad}`�p�`u^ar_jl^'d}p_��fik}��`�^-d}haz_e�`u��Z���^xfc��fik#���yk}jld}p�fup]r���f=s�d�hxzwf�h���j�r_jlvaq.^-d;n�j.r�d}p�hxz]j
[_^'jls�d;`u�_v|vajlqlh'd;`�p�����z]jld}^��_v'jl�T�]k}p_j.v'v.�Bz_`=��jlsuj.^.�Bd}v�j�bRhxj.p]v'dOs�j�fup_r�p_`uh��@�_v'h�k}d}e�d}haj.r�ha`
�wp_r�d;p_�t��`R`�r�j9k}d}e�d;pwf�had}`�p `u^ar_jl^'d}p_��v.��¡�pD��j.p]j.^xf�k#��va�_q6z vaj.[_fu^xfiha`�^avgfu^'j�r_j.v-d;^afun]k}j¢d}p
r]dOs�d;r_j��@fup]r���ql`�p_£��_j.^)f�k;��`u^'dOhxz_eQvyfuv�hxz_j9d;^×�-nwfik;fup_q.jlr_p_jlvav � j.p]va�_^'j.vGhxz_fihGhxz]j|^ajlq.�_^'v'dOs�jva�]n_[_^a`un]k;jleQv�`�pthxz_jQ^ajlegfid;p�d;p_��q.`�eQ[�`�p_jlp�hav|fu^'jQ`u��^'`��_��z]kOm�haz_j�vafueQj�v-d;¤lju� Z�h�hxz]j
vxfiegj�had}egji��hxz_j~fi[_[_^a`cbRd}e�f�hxj�`�[�had}e�f�k}dOh�m¥`i�)va�_q6z¦f�v'j.[wfu^afihx`u^�q.`up�ha^a`uk}v�haz_j§j�b�haj.p�h
¨'©;ú��N� ��� ��ú8�a��ú�
}ù�ú«ª�ý � ý(�:7�ú �(�Xý þ}ú��/ý�û}ý(
��*û �6� � ú�7�
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® �
`u�Bd}p�hxj.^afuqlh'd;`uptn�jlh���j.jlptdOh)fup]r�hxz_j|v'�_n_[_^'`�n]k}j.eQv.����z]d}v)vaj.[_fu^xfiha`�^-�+va�_n][_^a`�n�k;jle¯d}p�haj.^@�
fuq9had}`�p��_v'�wfikOk}m°d;p�hx^'`�r]�_q.jlv�fur_r]dOhad}`�pwf�k�ql`�v'h|�±z]j.p�va`ik;�]h'd;`up_v�hx`�hxz_j v'�_n_[_^'`�n]k}j.eQvQfu^'j
q.`ue�n]d}p_j.r~ha`���jlhaz_j.^�hx`��T`u^ae¯f�va`uk}�]h'd;`�p�hx`�haz_j|`�^-d;�ud}pwfikK[_^'`�n]k}j.e��y²³jld}��z�hx`�p�fip_r���fi`§ ����¨���j.^aj�hxz_j«�w^'v'h´hx`��ud}suj�f±q.`up_v'ha^a�_q9had}`�p��T`�^´fu[_[]^a`cbRd;egfihajlkOm�`u[]had}egfik�vajl[wfu^xf�hx`�^'v�µ¶n·`uhaz
j.r]��j)fup_r suj.^'haj9b�s�j.^'v'd}`�p_v�¸6��¹Rd;p]q.jGhxz]j.pº�]haz_jlm fup_r»egfup�m `ihxz_jl^�^ajlvajcfi^aq6z_jl^av�zwfcs�jy�_v'j.r
hxz]j.vaj�vajl[wfu^xf�hx`�^'vKhx`�r_jlsujlk}`�[�[�`uk}m�k}`���fu^-d}haz_e�d;q��+h'd;eQj.v@��`�[�had}e�f�k]^'j.q.�]^av'dOs�j�fu[_[_^'`=bRd}egfihad}`�p
fik}��`�^-d}haz_eQv��T`�^±egfup�m¢��^xfu[]z§[_^'`�n]k}j.eQv.��d;p_q9k;�]r]d;p]�»eQd}p]d}e��_e½¼y²´¹�¡�fu^aj.fgk;f=mu`��]h.��e�d;pR�
d}e��_e¾q.�]h�k}d}p_j.fu^yfu^'^xfup_�uj.eQj.p�hc�·e�d;p]d}e��]e¯�Tj.jlr_nwfuq6{§fu^aq�vaj9h § �u¿n¨7�·`�[�had}e�f�kKkOd;p]jcfu^yfip_r
z]d}��z_jl^-��r�d;eQj.p]v'd}`�pwfikKfu^'^xfup_�uj.eQj.p�h § À ��¨#�Áfip_r�v-d;p]�uk;j���[_^'`�qlj.v'va`�^�vaq6z_jlr_�]kOd;p]� § ���n¨7�
Â jQ��dOk}k�q.`up_v'd}r_j.^�d;p°r_jlhxfidOk�d}p�Ã�zwfu[]haj.^|Ä»hxz]j�²³jld}��z�hx`up��@��fu`¢nwfik;fup_q.jlr�v'j.[wfu^afihx`u^

µ#f�k;v'`¢{�p_`=�±ptfuvynwf�kofup]q.j.r�ql�]h < ¸�ql`�p_v'ha^a�_q9had}`�pº��¡�p�haz]d}vyvaj.q9had}`�pº�³��jg�id}sujQfup~`=s�j.^-s�d;j9�
`u�´hxz_j)ql`�p_v'ha^a�_q9had}`�p�fup_r»d}hav±�_p_r_jl^'kOmRd}p_��va�_n_^'`��]h'd;p_jlv.��fup_r�fik}va`Qv'hxfihxjydOhxv�[�j.^-�T`�^aegfup_qlj
���wfi^xfup�hxjlj.vl���Å`~r_`~va`_�B��j �w^av-hQr_j.v'q.^-d;n�j»hxz_j»nwf�kofup]q.j.r�ql�]hQ[_^a`un]k;jle�� Â j»r_jl�_p_j�f
s�jl^'haj9b�ql�]hy`u��f��u^xfu[_zÛèÆhx`»n�j�f Ä4�+��f=m�[wfu^-hadOhad}`�p�µ7Ç�¿6È�¿6É|¸�`i�Bhxz_j|suj.^'haj9b�vajlh.����dOhxz
hxz]j�[_^a`�[�j.^-h�m§hazwfihGhaz_j.^'jQfu^aj|p]`»j.r_��jlvyn·j9h���jlj.pts�j.^-had}q.jlv)d}p�ÇÆfup_r�suj.^-had}q.j.v)d}p�È���É
d}v±haz_j�vajlh�`u�0q.�]h±suj.^'h'd;qlj.vl��fup]r¢dOhxv�^ajleg`=sifikÅr]dOs�d;r]j.v\�][¢haz_j��u^xfu[_z»d}p�hx`Qhxz_j�va�_n]��^xfu[]z_v
d}p_r_�_qlj.r�n�m�hxz_jgs�j.^-had}q.jlv|d;p�ÇÊfup_r°n�mthxz]j�s�jl^'h'd;qlj.v�d}p�È��¢²³jlh Ú n�j�hxz]j�p��_e�n�j.^�`u�
s�jl^'h'd;qlj.vGd}p�hxz]j���^afu[_zº� Â j�vxfcm�hxz_fih\haz_j�ql�]h\d}vGË��+nwfik;fup_q.jlrº�Á�T`�^�v'`�eQj�nwf�kofup]q.j��¶fiqlhx`u^
ËÍÌ �ê �ºdO��egf�bºµ C Ç C ¿ C È C ¸VüÎË Ú �³d7�Ïji��hxz_j�k;fu^a�uj.^y[]d}j.qljgql`�p�h6fid}p_v�fih)eQ`�v-h�Ë Ú suj.^-had}q.j.vl� ;��z_jQq.`uv'h�`u��hxz_jQq.��h�d}v�Ð�µ7É�¸x�º�±z_j.^'j Ð)d;v)va`uegjQq.fu[wfuq9d}h�m~�T�_p]qlhad}`�pt`�p~hxz_j�suj.^'h'd;qlj.v�`u�
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hxz]j�ql�]h)s�j.^-had}q.jlv.����z_jg^xfih'd;`¢`u��hxz_jgq.��h�q.fu[wfuq9d}h�m�ha`¢haz_jQ[_^a`Rr_�_q9h�`u��hxz]j�ql`�eQ[·`�p]j.p�h
v'd}¤.jlv�haz_j.^'jl�T`�^'j¢n�`��_p]r_v�hxz_j¢q.`�eQeQ`�p fueQ`��_p�hg`u�\þ_`4� hxzwf�h�q.fupDn·j�vajlp�hc� ²Åj9d;�uz�ha`�p
fup_r���fu`��ud}sujQf�eQjlhaz_`�r��T`u^��wp_r�d;p_��fip~fu[_[_^'`cb�d}egfihxj9k}m§vaegfikOk;jlv'h)^afihad}` q.`uv'hyql�]hc�³fip_r
fu���u^aj.��fihxj�hxz]j.vaj�^xfih'd;`�q.`�v-h�ql�]hxv�hx`��T`�^aeÞhaz_jgr_j.v-d;^'j.r�nwfik;fup_qlj.r°q.�]h.����z_j�ql`�eQ[_�]h6f4�
had}`�pwf�kºn�`uhah'k;jlp_j.q6{�d}p hxz]jld}^�q.`�p_v-hx^'�_qlh'd;`�p»d}v�hxz_j\va`uk}�]had}`�p�`u�Åhxz]jGr_�wfikº`u�³hxz_j)fivava`Rqld;fihaj.r
e���k}h'd;ql`�eQeg`Rr]dOh�m�þw`=�±v.����z]d}v�d}vav'�_j���dOkOkÅn·j�fur_r]^aj.v'vajlr�p_j9bRh.�

����� ��� ��Ò"!$#�� % ��&ýW'� %)(+*),-,/.�%0!213���5476
Z\v³��j�vafc��d;p�¹�jlqlhad}`�p ® �	8]��haz_j�²³jld}��z�hx`�p�����fi`�ql�]h´q.`�p]v'hx^'�_qlh'd;`up��_v'j.vKhaz_j«va`uk}�]h'd;`�p)hx`±hxz]j
kOd;p_j.fu^�[_^a`��u^xfueQe�d;p]��r_�wf�k·`i�³f)va[�j.qld;fik·e��]kOhad}q.`uegeQ`Rr]dOh�m�þw`=�)�R{�p_`=�±p»fuv�f»ô6Ñ�è�ô9ö ì�ì6æ èwÓ9±Ñ�÷B�-:��]kOhad}q.`�eQeQ`Rr]d}h�mQþw`=�±v�zwfcs�jGf)^'d}q6z z]d}v'ha`�^'mgfip_r�r]dOs�jl^av'jyfu[_[]kOd}qcfih'd;`�p]v.��fup_r�z_f=suj
n�j.j.pg�_v'j.rº���T`�^Bj9b]fueQ[]k}ju��d}pg^'`��]h'd;p_�)d}pgql`�eQe��_p�d;q.fihad}`�p fip_rgha^xfup]va[�`�^'hxfihad}`�pQp_jlh���`�^'{Rvl�
Â j�^'jl�Tjl^�haz_j�d;p�hxjl^ajlv'hxjlr ^aj.fur_jl^�ha`)haz_j�q.`�eQ[_^'j.z_jlp_v'dOs�jGn�`R`�{�n�mQZ\z��u�-f��;:§fi��pwfup�had�fip_r
< ^'kOd;p>= Ä@?³`�p»haz_jGhxz_jl`�^'mu�Áfik}��`�^'dOhxz]egv±fip_r§fi[_[]kOd;q.fihad}`�p_v�`u�Ke���k}h'd;ql`�eQeg`Rr]dOh�m»þw`=�)����z_j
va`ik;�]h'd;`up�`u�Khxz_j)ql`�p_q.�]^a^ajlp�h\þw`=� []^a`�n]k}j.e d}v±hxz_jy�T`Rq.�_v±`u�BÃ�zwfu[]haj.^+A���¡�p¢haz]d;v�vajlqlh'd;`�p��
��j�n_^-d;j9þ_m»r_jlvaql^'d}n·j�hxz_j)va`ik;�]h'd;`up�[_^'`�qlj.v'v.�
��z_j�q.`�p]q.�_^'^aj.p�hgþw`=�Ê[]^a`�n]k}j.e���fuv��w^'v'hQd}p�ha^a`Rr_�_qlj.rDn�m�¹�zwfuz_^'`�{�z]d�fup_rB:§f�hx�]k;f

= ¿�C@?7�B¡�p�fip�d}p_v-h6fup_qlj�`i�Khaz_jQµ¶suj.^'haj9b���n_fuvajlr·¸�ql`�p_ql�_^a^'j.p�h�þ_`4� [_^a`un]k;jle��_��j�fu^'jy�ud}suj.p�f
��^afu[_zQ�±z_j.^'j�hxz]j±suj.^-had}q.j.v�zwfcs�j�qcfu[wfiqldOhad}j.v.�]fup_r�f�v'jlh�`u�ºql`�eQeQ`�r]dOhad}j.v«��dOhxz fivava`Rqld;fihaj.r
r_jle�fip_r_v.����z_j�`�n��@j.qlh'd}suj�d}vKha`�egf�bRd}eQd}¤.j�f�ql`�eQeg`up��T^xfiqlhad}`�p�`u�]haz_j�r]j.egfup_r_v´hxzwf�h0q.fup
n�j|vaz]d}[_[�j.r~�T^a`ue½haz_j|v'`��_^aqlj|hx`�haz_j|v-d;p_{�`u�«jcfiq6z~q.`�eQeQ`�r�d}h�mu�º��d}haz_`��]hGs�d}`uk;fihad}p_� hxz]j
qcfi[wfuqldOh�m¢q.`�p]v'hx^afid}p�hav.� Â z]j.p~fikOk³hxz]j�suj.^'h'd;qlj.vGz_f=suj�haz_j�vafueQj�q.fu[wfuq9d}h�mu��fip�jl£R��d}sifik}j.p�h
`�n]�@jlqlh'd}suj�d;v�ha`�e�d;p�d;e�d}¤.j�hxz]jDô6Ñ�è�ð æ í9Ó¶Ô#Ñ�è�`u�yhxz]j�þw`=�)���±z]d}q6z d}v r_j9�wp_jlrMhx`�n�j§hxz]j
egf�bRd;e��_e þw`=� haz_^a`u�_��z�f�suj.^-hxj9b·�
��z_j�r]�wfikBhx`�f�q.`�p_ql�_^a^'j.p�h�þw`=�Æ[_^a`un]k;jle j.v'vaj.p�h'dofikOkOm�fuv'v'd}��p_v�k;jlp_�uhxz]v�ha`¢haz_j�s�j.^@�

had}q.jlvGd;p�haz_j���^afu[_zº����d}haz°fip�`�n]�@jlqlhadOs�jQ`u��egf�bRd}eQd}¤ld}p_�»hxz]j|va�_e¯`u�«hxz_j�vaz_`�^-hxjlv'h)[wfihaz
r]d}v'hxfup_q.jlv�n�jlh���j.jlp§hxz]j�v'`��_^'q.j.v�fup_r¢v'd}p_{�v\`i�Khaz_j)q.`�eQeQ`�r�d}h'd;jlv.�ED�`uhxz»haz_j)q.`�p_ql�_^a^'j.p�h
þw`=� [_^'`�n]k}j.eØfup_rgd}hav�r_�wf�k·q.fup�n�j��T`u^ae���kofihaj.r»fiv�kOd;p]jcfu^�[_^a`��u^xfueQv«��d}haz»f�[�`ukOm�p]`�e�dofik
p��_e�n�j.^y`i��sifu^-dofin]k;jlv)fup_r�d}p_j.£��wf�k}dOhad}j.vl�|��z_j9m�qcfip�haz_j.^'jl�T`�^'j|n�j�va`ukOs�jlr�ha`»`�[]h'd;egfikOd}h�m
d}p~[·`ukOmRp_`�e�d;fik�had}eQj�n�m§kOd;p_j.fu^G[_^'`���^afueQeQd}p_�»eQjlhaz_`Rr_v.�GF�`=��jls�jl^.�´fuvG��j�vazwf�k}k0vaj.j�d}p
¹�jlqlhad}`�p"A�� Û � ® �_hxz_j)va`ik;�]h'd;`up¢h'd;eQjyd;v�suj.^'m�z�d;��z��wjls�jlp��T`�^�v'egfik}kÅ[]^a`�n]k}j.e d}p_v-h6fup_qlj.vl�
Â jgd;p]v'hxj.fur�va`ik}suj�hxz]j�q.`up_q.�_^'^ajlp�h�þw`=�ñ[_^a`�n�k;jle fup]r°hxz]j�r_�wf�k�[_^'`�n]k}j.e fu[_[]^a`cb��

d}e�f�hxjlkOm��«�_v-d;p]��haz_j�fu[_[]^a`cbRd;egfih'd;`�pDfik}��`�^-d}haz_e `u���yk}jld}pº�IH�k;`ihx{�d;p���¹�hxjld}pDfup_rD�´fu^ar_`uv
= Û AJ?7� < �_^�d}eQ[]k;jleQj.p�h6fih'd;`up¢`i�ºhxz_j9d;^�fik}��`�^'dOhxz]e fip_r�ql`�eQ[_�]h6f�had}`�pwfik�j9b�[·jl^'d}j.p_qljG��d}haz�dOh
fu^'j�r]j.vaql^'d}n·jlr§d}p~Ã�zwfu[�hxj.^�A���ZYq.`�p_ql�_^a^'j.p�h�þw`=�ñµ7^'j.va[�j.q9hadOs�j9k}m�r_�wfikÅk}j.p_�ihxz��T�]p_qlh'd;`�p�¸
d}v�r]jl�wp_jlr�ha`�n�jLK@��`u[]had}egfik#���T`�^Bv'`�eQj�jl^a^'`�^�hx`uk}j.^afup_qlj�Kl��dO�·dOhxv«`�n��@j.qlh'd}suj�sifik}�_j�d;vB��dOhxz]d}p
f�µ ®�M K�¸�µ¶^aj.v'[·jlqlh'd}sujlkOm µ ®GN K�¸'¸)�¶fuqlha`�^|`u��hxz]j»`�[]had}egfik�`�n��@j.qlh'd}suj¢sifik}�_ji��¹Rd}p_q.j»hxz]j
`�[]h'd;egfik�`�n]�@jlqlhadOs�j�sifik}�_j.v�`u�±haz_j q.`up_q.�_^'^ajlp�hQþw`=�Êfup_r�dOhxv|r_�_fik±fu^'j j.£��wfik�n�m�k}d}p_jcfi^
[_^'`���^xfiege�d}p_�¢r_�wfikOd}h�mu�K��j�q.fup�jlv'hxfun]kOd;v'z�hxzwf�h�f�q.`up_q.�_^'^ajlp�h�þw`=�ñfup_r°f�r_�wfikBk}j.p_�ihxz
�T�_p_q9had}`�p�fu^aj)n�`uhxzOK@�+`�[]had}egfik³dO�Khaz_jlm�fi^ajy��d}haz]d}p�f�µ ®EM K6¸��¶fiqlhx`u^�`u�0j.fuq6z¢`uhxz_jl^.�
��z_j.^'j�fi^ajyvaj9s�jl^xfik´[wfu^afueQjlhaj.^av±[_^'j.v'j.p�h�d}p»hxz_j)ql`�p_q.�]^a^ajlp�h�þw`=� fu[_[_^'`=bRd}egfihad}`�p�fikO�

��`�^-d}haz_e��wfup_r»haz_jlm»z_f=suj�ha`�n·j)q.fu^aj9�T�]k}kOm»q6z_`uvaj.p�d}p§fup»d}eQ[]k;jleQj.p�h6fih'd;`upº� Â jyr_jlvaq.^-d;n�j
d}p�¹�jlqlh'd;`�pPA�� À fup°j�bRhxj.p]v'dOs�j�ha�_p]d}p_��[_^a`Rq.jlvav)hxzwfih)��jQ[·jl^'�T`�^'egjlrº�Å�±z]d;q6ztm�d;j9k;r_jlr°d}e|�
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[_^'j.vav-d}suj�d}eQ[_^a`=s�jleQj.p�hxv\d}p¢^a�_p_p�d;p_�Qhad}eQju�
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��z]d}v�hxz_jlv'd}v�r_j.v'q.^-d;n�j.v�fup j�bRhxj.p]v'dOs�j�q.`�eQ[_�]hxfihad}`�pwf�k�v-hx�_r]m�`u�³hxz]jGZ\��^afc��fik �@�Gk}jld}p��@��fcs�d
fik}��`�^-d}haz_e½`u��¹�j.q9had}`�p ® � Û � Ä�fup_r�hxz]j|�_p_r_jl^'kOm�d;p_��nwf�kofup]q.j.r~v'j.[wfi^xfiha`�^yfup_r§q.`�p_ql�_^a^'j.p�h
þw`=�Øva�_n]^a`��]h'd;p]j.v|d}p�ha^a`Rr_�_qlj.r�d}pD¹�j.q9had}`�p ® �	8§fup_r ® � Ý � Â j�[_^a`u[·`�v'j»fup_r°d;p�s�jlv'h'd;��f�hxj
d}eg[]^a`=s�jlegjlp�hxv�hx`±hxz]j�Z���^xfc��fikO���Gk;j9d;p�����fcs�d�fik}��`�^'dOhxz]e¢�ifup_r�q.`�p]v'd}r_j.^Kv'd}eg[�k}dO�wqcf�had}`�p_vKha`
hxz]j�²³jld}��z�hx`up��@��fu`Qnwfik;fup_qlj.r§v'j.[wfi^xfiha`�^±q.`�p_v-hx^'�_qlh'd;`�p���¡�p§fir_r]dOhad}`�pº�w��j�vaz]`4�ÿhazwfih±hxz]j
q.`up_q.�_^'^ajlp�h�þw`=�Æfi[_[_^a`cbRd}e�f�had}`�ptfik;�u`�^'dOhxz_e��³�±z]d}q6ztd}vyhxz_jQql`�eQ[_�]h6f�had}`�pwfikBn�`uh'hak}j.p_jlq6{
d}p�hxz_j�d;eQ[]k}j.eQjlp�hxfihad}`�pº�]qcfup n�j\egfur]j�hx`�^a�_p�va�_n_v-h6fup�h'dofikOkOm��¶fuv-hxj.^�hxz_^'`��_��z�fu����^'j.v'v'dOs�j
`�[]h'd;e�d}¤cfih'd;`upº���´`Qrwfihaju�_haz_j.^'j�z_fuv±n·jlj.p¢`�p]kOm»`�p_jy`uhaz_j.^±ql`�eQ[]k;j9hxjyd}eg[�k;jlegjlp�h6fih'd;`�p�`u�
hxz]j�Z���^xfc��fik �@�Gk;j9d;pR�@��f=s�d´fik}��`�^-d}haz_ea=bAJ?7�
¡�p hxz_j�[_^aj9s�d;`��]v�vaj.q9had}`�p_vl�_��jGz_f=sujG�udOs�jlp�f�hx`�[��+r_`=�±p `=s�jl^'s�d;j9� `u��hxz_jGj9k}d}e�d;p_fihad}`�p

`�^'r_j.^-d;p_��[_^'`�n]k}j.eYfup_r)hxz]j�Z���^xfc��fik �@�Gk;j9d;pR�@��f=s�dRfik}��`�^-d}haz_e �T`�^º�_p_r]d}p_���u`�`Rr)`�^ar_jl^'d}p_��vl�
< �_^�d}eQ[]k;jleQj.p�h6fih'd;`up�`u�³haz_j)fik}��`�^-d}haz_e []^a`Rq.j.jlr_j.r�`u�´ql`��_^av'jGd;p�f|n�`uh'hx`�e|���][ �¶fuvaz]d}`�pº�
fup_r�hxz]j�fi^a^xfip_��j.eQjlp�h�`u�´hxz]j)haz_j.v-d;v±��dOk}k³�T`ukOk}`4� hxz]d}v±r_jlsujlk}`�[_eQj.p�h.�
Z\p `��]hakOd}p_j�`i��haz_j�^'j.v-h�`u��hxz_j�hxz]j.v'd}v�fup_r haz_j�va[�j.q9d}�wq�q.`�p�ha^'d}n_�]had}`�p_v�egfur_j��T`ukO�

k}`4�±vl� Â j��udOs�j¢f�r_j9h6fidOk}j.r fuq.ql`��_p�hg`u�\`u�_^|d;eQ[]k}j.eQjlp�hxfihad}`�p `u�±hxz_j�q.`up_q.�_^'^ajlp�hQþw`=�
fu[_[]^a`cbRd;egfih'd;`�pDfik}��`�^-d}haz_e `u���yk}jld}pº�IH�k;`ihx{�d;p���¹�hxjld}pDfup_r��´fu^ar]`�v"= Û Ac?�d}pDÃ�zwfu[]haj.^ A��
¡�p�[wfu^-had}q.�]k;fu^.�B��j�r_jls�d}vaj»d;p ¹�jlqlh'd;`�pdA��ÏÄ]� Û f�va�_^'[_^'d}v'd}p_�tv'd}eg[�k}dO�wqcf�had}`�p `i��e\d �@{�v'ha^xfgf v
fik}��`�^-d}haz_eý�T`�^Bv'z_`�^'haj.v-h�[wf�hxz_vBd}pghaz_j±qcfuv'j��±z_jl^aj�r]d}v'h6fip_q.jlv�fu^'j±nwfuvajlr�`�p�suj.^'haj9b�^xf�hxz_jl^
hxz_fup|j.r]��j�k}j.p_�uhaz_v.� Â j�f�k;v'`Gr]d}vaq.�]vav�fih´k;jlp_�uhxz|d}pg¹�jlqlhad}`�p A�� À haz_j�jleg[�d;^-d;q.fikw[_^'`�qlj.vav0n�m
�±z]d}q6z»��jGha�_p_j.r haz_j\d}eQ[]k;jleQj.p�h6fih'd;`up¢ha`�hxz_j�d;p_[]�]hxv�hazwfih�dOh���dOk}k�n·j\�_vajlr��T`u^.�/hw�_^-hxz_jl^
j9b�[�j.^-d;eQj.p�hxfik�^aj.v'�]kOhxvy�T`�^\haz_j|d;eQ[]k}j.eQjlp�hxfihad}`�p°fu^aj��id}suj.p�d;p°¹�jlqlhad}`�piA�� Û ��d}p_qlk}�_r]d}p_��f
q.`ueg[_fu^'d}va`�p|d}pQ¹�jlqlh'd;`�pjA�� Û � ® v'z_`=��d;p]�Ghxzwfih´hxz]j�d;eQ[]k}j.eQjlp�hxfihad}`�p|d}v0h���`i��`�^@��eQ`�^'j�`�^'r_j.^'v
`u�Kegfu��p]dOhx�_r]j)�¶fiv'hxjl^�hxzwfup�kOd;p_j.fu^±[_^a`u��^xfueQe�d}p_�Qegj9hxz_`Rr_vl�
¡�p�Ã�zwfi[]hxjl^�Ä]�Å��jg�T`Rq.�_v�`�p�hxz_jg²³jld}��z�hx`up��@��fu`¢nwfik;fup_q.jlr�v'j.[wfu^afihx`u^�ql`�p_v'ha^a�_q9had}`�p

fup_r�hxz]j�fivava`Rqld;fihaj.r¥v'[wfu^'vaj¢q.�]hgq.`up_v'ha^a�_q9had}`�pº�Bk�p]kOd;{ij¢haz_j�hx^aj.fihxeQjlp�hg`u��hxz_j�v'[wfu^av'j
s�jl^'haj9b»ql�]h�[]^a`�n]k}j.eñd}p�hxz_j�k}dOhxjl^xfiha�_^aji����jGr_`|p]`uh�^'j.r_�_qlj\hxz]j\[_^'`�n]k}j.eñhx`�haz_jGr]d}^ajlqlhaj.r
j.r]��j q.��h�[_^a`un]k;jle���¡�p_v'hajcfur�����j»[_^'j.v'j.p�h�d;p�¹�j.q9had}`�p�Ä]�lA§f§q.`up_v'ha^a�_q9had}`�p�hxzwfih���`u^a{�v
r]d}^ajlqlhakOm�`�p�haz_j�d}p_[_�]h���^xfi[_zº��fup_r��±z�d;q6z d}v�ql`�p_v'd}r_jl^xfun]kOm v-d;eQ[]k}j.^�hxzwfip�d}hav�jlr_��j9�+nwfuv'j.r
q.`u�_p�hxj.^'[wfu^-hc� Â j�fik;v'`�[_^'`�[�`�vaj�fg�T�_^-hxz_jl^\v'd}eQ[]kOd}�wq.fihad}`�p�ha`�hxz]j|²³jld}��z�hx`�pR�@��fu`�v'[wfu^av'j
q.��h\ql`�p_v'ha^a�_q9had}`�p§d}p~¹�jlqlh'd;`�p§Ä]�ÏÄ]��fup_r§q.fu^aj9�T�]kOk}m�j9suf�k;�wf�hxj)hxz_jlvaj�ql`�p_v-hx^a�]qlhad}`�p_v�d;p�¹�j.q��
had}`�pQÄ]� À �K¡�pg¹�j.q9had}`�pQÄ]�	8]�u��j�jlsifik}�wfihxj�haz_j�[�j.^-�T`�^aegfup_qlj�`u�Áhxz]j�²³jld}��z�hx`�p�����fi`Gnwfik;fup_qlj.r
vajl[wfu^afihx`�^yql`�p_v-hx^a�]qlhad}`�pº� Â j|haz_j.p~d}p�ha^a`Rr_�_qljQd}p°¹�j.q9had}`�ptÄ]� Ý)m Öu×OÖuè�ô æ é¢×;Ñ�÷Bó-é æ ò�ô9Ô æ è�ô9î
í æ Ò]Ö ì ÖuÓ@Ñ ì í9���±z�d;q6z�fu^aj|n_fikofip_q.jlr°v'j.[wfu^afihx`u^avG��dOhxz°f p_`�p_v-h6fup_r_fu^ar�q.`uv'h�eQjcfuv'�_^aji�Kfip_r
jlsifik}�wfihajyhxz_j)�_v'j�`u�Kv'd}e���kofihaj.r§fup_p_j.fik}d}p_�Q�T`�^��wp_r�d;p_�gva�]q6z§vajl[wfu^afihx`�^'v.�
Ã�zwfu[]haj.^ À �T`Rq.�]vavajlv�`up¢haz_j)qlk;fuvav�`u��p]j.v'haj.r�r]d;v'vajlqlhad}`�p�eQj9hxz_`Rr_v±�T`�^��wp_r]d}p_��jlkOd;e�d �

pwfih'd;`up�`�^'r_j.^-d;p]��v.� Â j±d;p�hx^'`�r]�_q.j±d;p�¹�jlqlhad}`�p À � Û fyp_j9�ÍjlkOd;e�d}pwfih'd;`�p�`�^ar]j.^'d}p_��[_^a`un]k;jle��
fup_r�vaz_`=��hxz_fih0dOh0q.fup|n�j�^'j.r_�_qlj.r|ha`�hxz]j�v'hxfup_rwfi^ar|[_^'`�n]k}j.e��B��z]d}v0^'j.r_�]qlhad}`�p|�T`�^'eQvKhxz]j
�T^xfiegj9��`u^a{�`u��f p_`=sujlkBsifu^'d;fup�h)`u��p_jlv'hxjlr°r�d;v'vaj.q9had}`�pº�³�±z]d}q6zt��jQqcfikOk ìxæ í9Ó ì Ô#ô9Ó æ é¢è æ í9Ó æ é
éuÔ;í6í æ ô9Ó¶Ô#Ñ�èw��hazwfih\��j|v'zwfikOk�r_j9s�jlk}`�[~d}pt¹�j.q9had}`�p À �	8]� Â j|j.eQ[]d}^'d}qcf�k}kOm�j9suf�k;�wf�hxj�haz_j�sifu^-�
d}`��_v\p]j.v'haj.r�r]d}vav'j.qlh'd;`up°f�k;��`u^'dOhxz_eQv�d}p�¹�jlqlh'd;`�p À � Ý ����z_j|^'j.v'�]k}havyvaz_`=�Yhxz_fih\^'j.v-hx^'d}qlhaj.r
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p_jlv'hxjlr�r]d;v'vajlqlhad}`�p�d;v\va�_[�j.^-d;`�^�hx`»`uhaz_j.^��T`�^aeQvG`u��p_jlv'haj.r�r]d}vavajlqlh'd;`�p�� Â jQfik}va` []^aj.v'j.p�h
^ajlva�]kOhxv�`�pt�_v'd}p_��nwfik;fup_q.jlr°k}`=����r_j9�wqld}j.p_q9mtvaj.[_fu^xfiha`�^av)�T`�^yp_jlv'haj.r�r�d;v'vaj.q9had}`�p�d}p°[�kofuqlj
`u�0fu[_[_^'`cb�d}egfihxj9k}m�`u[]had}egfikÅnwfik;fup_qlj.r¢vaj.[_fu^xfiha`�^avl�

���Rp qr�j!/W5!/#�� % WX%)Y ]s.�,It #�%\�V�U� ujv
Â j�v'zwfikOk0�_v'j�haz_j�v-h6fup]rwfu^ar§p_`uh6f�had}`�p"wyxÆµ{z/|R}Q¸��T`�^�f��u^xfu[_z��Á�±z]j.^aj~zñd}v�haz_j�v'jlh�`u�
s�jl^'h'd;qlj.vBfup]r~}Íd;vÅhxz_j�vaj9h�`u�]j.r_�uj.v.�/:�`�v'hK`u��hxz_j���^xfu[]z_v´��j�j9b]fue�d;p]j���d}kOkRn·j��_p_r�d;^'j.qlhaj.r
fup_r�ql`�p_p_jlqlhxjlrº�Q��z_jQp��_e�n�j.^)`u��s�jl^'h'd;qlj.v)d;v)fikO��f=mRv)r_jlp_`uhxjlr°n�m)�K�Åfup_r~hxz]jgp��_e�n·jl^
`u�«jlr_��j.v\n�mO�~�GZ�p�j.r_�uj|n·j9h���jlj.p~s�jl^'h'd;qlj.v5��fup_r)�»d}v��±^'dOhahaj.p�fuv����Á�+��`uhaj�hxz_fih����
fup_r�����^'jl�Tjl^±ha`ghaz_j)vxfueQj)j.r]��ju�
��z_j�haj.^'egv�µ¶suj.^'haj9bÁ¸)ql�]h|fip_r�v'j.[wfu^afihx`u^�zwfcsuj n·`ihxztn·jlj.p���d}r_jlkOm°�_vajlr�d;pthxz_jQkOd}h-�

j.^afihx�]^aj�ha`»r_j.v'q.^'d}n�j�f�vajlh)`i��suj.^-had}q.j.vy�±z_`uvaj�^ajleQ`4sifik�r]d;v'q.`�p]p_j.q9hxv�f ��^xfi[_zº����z_j�q.��h
hxjl^ae�d}p_`uk}`��umtd;v|�]va�wfikOkOm�j.eQ[]k}`=m�jlrDd}p�hxz_j�v'hx�]r]m�fip_r�q.`�p]v'hx^'�_qlh'd;`upD`i�±va�_q6z�r_�wf�k�`�n��
�@j.q9hxvGd}p�^aj9kof�had}`�p�hx`�haz_jld}^G[_^-d;egfik0e��]kOhad}q.`uegeQ`Rr]dOh�m�þw`=�±v.�)¡�p~q.`up�ha^xfuv-hc�ºv'�_q6z�vaj9hxv)fu^'j
h�mR[]d}qcfikOk}mg^'jl�Tj.^'^ajlr�hx`�fuv�vajl[wfu^xf�hx`�^'v«�±z]j.p�haz_jlmgfu^'j±�_vajlr�d;pQhxz]j�r_jlv'd}��p fip_r fup_fik}mRv-d;v�`u�
r]dOs�d;r_j��@fup]r���ql`�p_£��_j.^\fik}��`�^'dOhxz]egvl� Â j�v'zwfikOk´�T`ik}k}`=� hxz_j�q.`uegeQ`�p��_vxfi��j�`i�0hxz]j.vaj�hxjl^aeQv
d}p�haz_j�k}dOhxjl^xfiha�_^aji�|Z\qlq.`�^'r]d}p_�ukOm��Åd;p°Ã�zwfu[�hxj.^'vGA�fip_rtÄ]�ºhxz_jQql�]hyhxjl^ae�d;p]`uk;`u�um�d}v��]vaj.r��
�±z]dOk;j)d}p�Ã�zwfi[]hxjl^ À �]��j�v'��dOhxq6z¢hx`�hxz]j�v'j.[wfi^xfiha`�^�hxj.^'e�d;p_`ik;`��im��
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��z_j�e��]kOhad}q.`�eQeQ`Rr]d}h�m�þw`=�Y[_^a`un]k;jle d;p�s�`ik}suj.vyvaz�d;[_[�d;p_�»v'jlsuj.^xf�k�q.`uegeQ`Rr]dOhad}j.v\v'�_n]�@jlqlh
hx`)q.fu[wfuq9d}h�mQql`�p_v'ha^xfid}p�hxvl��¡�pQhxz�d;v«q6zwfu[�hxj.^l�R��j�q.`�p_v-d;r]j.^�fup�`u[]had}e�d;¤.fihad}`�pQs�j.^'v'd}`�p�`i��hxz]j
e���k}h'd;ql`�eQeg`Rr]dOh�m�þw`=�Ø[_^a`un]k;jle���{�p_`=�±pDfuv�haz_j»q.`up_q.�_^'^ajlp�h�þ_`4� [_^'`�n]k}j.e���d;p��±z�d;q6z
hxz]jg`un]�@j.q9hadOs�j�d}vyhx`¢egf�bRd;e�d}¤.j�f¢ql`�eQeg`upt�T^afuqlh'd;`�pt`u��hxz_jQr_jlegfup_r�v'z]d}[_[·jlr°�T`�^yj.fuq6z
q.`uegeQ`Rr]dOh�m��½��z_jtq.`�p]q.�_^'^aj.p�h�þw`=��[_^a`�n�k;jle d;v�fDql`�eQ[·`up_j.p�h�`i�|egfup�m d;eQ[�`�^'hxfup�h
fu[_[]^a`cbRd;egfih'd;`�p�fik}��`�^'dOhxz]egvl��d;p_q9k;�]r]d;p]��hxz]j�v'[wfu^'vaj.v-h�ql�]h�q.`�p_v-hx^'�_qlh'd;`�p�`u��²Åj9d;�uz�ha`�p fip_r
��fu`�= Û�Ý ?�hxz_fih���jGv'zwfikOk�j�b_fieQd}p_j\d}p�Ã�zwfi[]hxjl^�Ä]�/hw`�^�eQ`�^aj��_v'j.v�`u��hxz_j�q.`�p_ql�_^a^'j.p�h�þw`=�
[_^'`�n]k}j.e��_��j�^aj9�Tj.^�hxz]j�^'jcfur]j.^�hx`�hxz]j�v'�_^'sujlm�fu^-had}qlk}j�n�m�¹�z]eg`=mRvj= ¿ ® ?#�
Â j)�w^'v'h�r_jl�wp]j�d}p~¹�jlqlh'd;`�p\A�� ® haz_j�q.`�p_ql�_^a^'j.p�h\þ_`4� [_^a`�n�k;jle �±z_j.^'j�suj.^'h'd;qlj.vGz_f=suj

qcfi[wfuqldOh�mMql`�p_v-hx^xf�d;p�hxvl�ý¡�pMhaz_j~^ajlv'h�`u�yhaz_j~q6zwfu[]haj.^l����j~�T`�ql�_v `�pMhaz_j�s�jl^'hxj�b���nwfuv'j.r
sifu^'d;fup�h�`u��hxz_j�fu[_[]^a`cbRd;egfih'd;`�p�fik}��`�^-d}haz_eý`u�º�Gk;j9d;pº�¥H�k}`uhx{�d}pº��¹Rhxj9d;p�fup_rg�Kfi^ar_`�v�= Û AJ?_�T`u^
hxz]j��_p]dOh'�+qcfu[wfiqldOh�m|q.`up_q.�_^'^ajlp�h0þw`=�¥[_^'`�n]k}j.e�� Â j�r_jlvaql^'d}n·j�haz_j��_p_r]j.^'kOm�d;p]�)d}r_j.fuvB`u�whxz]j
fik}��`�^-d}haz_e d;p�¹�j.q9had}`�p�A��lA���fip_r�r]d}vaql�_vavBr]jlh6f�d}k}v0`u�]hxz_j�d;eQ[]k}j.eQj.p�hxfihad}`�p�`u�_haz_j�f�k;��`u^'dOhxz_e
d}p�¹�j.q9had}`�pOA��ÏÄ]��¡�p�¹�jlqlh'd;`�p�AR� À �R��j��T`�ql�_v�`�p�haz_j\j�bRhxj.p]v'dOs�j)jU¦·`�^'h�va[�j.p�h�`�p�ha�_p]d}p_�|hxz]j
d}eg[�k;jlegjlp�h6fih'd;`�p»s�d;f�hxz_jyfi[_[_^a`u[_^'d;fihxj�vaj9k;jlqlhad}`�p�`u�Åv'`�eQjGd;eQ[]k}j.eQj.p�hxfihad}`�p�[wfu^afueQjlhxjl^avl�
hKd}pwfikOk}mu����j�q.`�eQ[wfi^aj�hxz_j�[·jl^'�T`�^'e�fip_q.j�`u�\haz_j§ql`�p_q.�]^a^ajlp�h þw`=� d}eg[�k;jlegjlp�h6fih'd;`�pMha`
hxz_fih\`i��k}d}p_j.fu^\[_^'`���^afueQeQd}p_��egj9hxz_`Rr_v�d;p�¹�j.q9had}`�p§A�� Û ��fup_r�f�k;v'` [_^ajlvajlp�hyfup_r�fipwfikOm�¤lj
j9b�[�j.^-d;eQj.p�hxfik0^'j.v'�]k}hav�`i�0^'�_p_p]d}p_�Qhxz_j�fik}��`�^-d}haz_eÊ`�p¢egfup�m d}p_[_�]h���^afu[_z_vl�
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��z_jte��]kOhad}q.`uegeQ`Rr]dOh�m¦þ_`4�Þ[_^a`�n�k;jle d;p�su`uk}suj.v�v'z]d}[_[]d}p_�¥v'jls�jl^xfik�q.`uegeQ`Rr]dOhad}j.v��T^a`�e
hxz]jld}^0va`u�_^aqlj.v0ha`�hxz]jld}^0v'd}p_{�v.�I:¢`�^aj�[_^ajlqld}vajlkOm���fip�d;p]v'h6fip_q.j�`i�_hxz_j�e��]kOhad}q.`uegeQ`Rr]dOh�m�þw`=�
[_^'`�n]k}j.e q.`up_v'd}v'hav�`u��fupt�_p_r]d}^ajlqlhaj.r���^afu[_z§w®x½µ{z/|R}Q¸\fup]r�f»vaj9h�`i�°¯~q.`�eQeQ`Rr]d}h'd;jlv±J² µ´³@¸R|=µ¶µT·´|¹¸º·#¸�» ®s¼ ³ ¼ ¯�½����±z_jl^aj�µ�·\fup_rd¸º·\fu^'j�hxz]jtí=Ñ�ö ì ô æ fup_r¦í9Ô2èg¾ s�j.^-had}q.jlv `u�
q.`uegeQ`Rr]dOh�mi³'�Bfup_r ² µ´³-¸�d}v|fuptd;p�hxjl��^xf�kyé æ ÕgÖuè�éu� Â j�v'zwfikOk�^'jl�Tjl^�hx`\µ�·�fup]ri¸º·�fiv�hxz]j
Ó æ9ì Õ�Ô2è�Öu× í�`u��ql`�eQeQ`�r]dOh�m�³a��fup_r�fuv'va�_eQj�hazwfih�hxz_j9m¢fu^aj�r]d}v'h'd;p_q9hc� Â j�f�k;v'`�r_jlp_`uhaj�hxz]j
hx`ih6fikKr_j.egfup]r§¿ · ² µ´³@¸�n�m"À§��fip_r�hxz_j�p��_e�n�j.^y`u�0s�j.^-had}q.jlv�fip_r�j.r]��j.v\d}p�wñn�mO��fip_r� ^'j.v'[·jlqlhadOs�j9k}mu�Á��`uhxjyhxz_fihÂ��� fup_r����§^'jl�Tj.^�ha`Qhaz_j)vxfueQj)�_p_r�d;^'j.qlhaj.r�j.r_��ji�
��z_j�hx`uhxfikBfieg`u�_p�h)`u��þ_`4� hxz_fih)qcfup�n�j�vaz]d}[_[�j.r�d;p~haz_j�p_jlh���`�^'{§d;v)^'j.v'ha^'d}qlhaj.rtn�m

qcfi[wfuqldOh�m�q.`up_v'ha^xfid}p�hxv�`upthaz_j�jlr_��jlv�fup]r�Ãi`�^ys�jl^'h'd;qlj.v.�0r_j.[�j.p_r�d;p_�§`�pthaz_jgfu[_[]kOd}qcfih'd;`�p��

AÄC



A ®

��z_j¢jlkOd;e�d}pwfih'd;`�pD`�^'r_j.^-d;p_��fik}��`�^'dOhxz]e�hxz_fihQ��j�fu^aj»d}p�hxj.^'j.v-hxj.rDd;p �_vajlvghaz_j�nwfik;fup_qlj.r
s�jl^'haj9b»v'j.[wfi^xfiha`�^�ql`�p_v-hx^a�]qlhad}`�p»`u�´²³j9d;��z�ha`�p»fup_r ��fu`Å= ÛuÝ ?7���±z]d}q6z d;p�hx�_^'p ^ajl£R��d;^'j.v�hxz]j
va`ik;�]h'd;`up�`u�«f�v'[·jlqld;fik�e��]kOhad}q.`�eQeQ`�r�d}h�m¢þw`=� [_^a`�n�k;jle½�±z]j.^aj�hxz_j�s�j.^-had}q.jlv)fu^aj�qcfu[wfiqld �
h6f�hxj.r�� Â j±hxz]j.^aj9�T`�^aj�^ajlv'hx^-d;q9h�`u�_^�f�hahxjlp�had}`�p�ha`�þw`=� [_^'`�n]k}j.eQv��±z]j.^aj�`�p]kOmQhxz_j±s�jl^'h'd;qlj.v
zwfcs�j�qcfi[wfuqldOh�m�q.`up_v'ha^xfid}p�hxv.� Â j�r]j.p_`uhajyhxz_j)qcfi[wfuqldOh�m�`u�0f|s�j.^-hxj�b��0Æ�z�n�m¢Ð�µÇ�_¸6�
²³jlh/ÈÁ·wn�j�haz_j�q.`ukOk}j.qlh'd;`upg`i��f�k}k]v'd}eg[�k;j�þw`=� [wfihaz_v��T^a`�e�µ�·_hx`�¸º·#�u�T`�^�j.fuq6z ®G¼ ³ ¼ ¯·�É þËÊoÌÎÍc·ÐÏÒÑ0wÔÓÕÊ�Ö/×�ØgÙ�Ú�ÊÄÛ Û�Ê¥ÜgÏÝ×ºÞß³áàÄâ¹âãÏåäÄÑ;âæ×�ÊGÙTàÄÚRØßçËà@×�Ø�Ú�Æ"ÈÁ·èàGÑ;ÊÄÑ;Ñ;Ù�ä�à@×¹ÏÝé�Ù�ÖêÙTà@ë

é@à@ëÒì;ÙÂÍc·+µ#Ú|¸RíJÌÂØgÏåÚRØ~ÏÒâ×¹Ø;Ù�þËÊoÌBà@ëÒÊ�Ñ;äyÚ�îK�ÁØ;Ùæé@à@ëÒì;ÙÁÊÄÓ;×¹Ø;Ù�þËÊoÌdÍc·ïÏåâá×�Ø�ì;â-¿Åðòñ�ó�ô�Ío·@µ#Ú|¸Rî
�ÁØ;Ù)þËÊoÌ�×¹Ø;Ö¹Ê�ìgä�Ø�àÄÑOÙUÜ;ä�Ù5���VÓÕÖêÊ�Û�ÚUÊ�Û�Û Ê¥ÜgÏÝ×ºÞÅ³/ÏåâÂäÄÏÝé�ÙUÑOõöÞ

Íc·@µÇ���_¸áx�÷ ± Íc·ºø7ÚjùI»�ÚyÆ"ÈÁ·ÅàÄÑgÜª���ßÆ~Új½�|
àÄÑ;ÜÅ×�ØgÙ5×¹ÊÄ×RàJëºþËÊoÌ�×¹Ø;Ö¹Ê�ìgä�Ø�×�Ø;Ù5Ù�Ügä�ÙúÏÒâ+Íø´���;ùáx^¿ · Íc·ºø´���;ùRîû ×ÁÏÒâÂà@ëåâêÊjÑ;Ù�ÚUÙ�âêâ�àÄÖãÞ0×�ÊjÜ;Ù�üËÑ;Ù�×¹Ø;Ù\þËÊoÌý×�Ø;ÖêÊ�ì;ä�ØÅàXéÄÙ�Öê×¹Ù�þòîIÿÁØ;Ù�ÖêÙúàÄÖ¹Ù�âêÙUéÄÙ�Ö�àJëèÌÁàTÞ¥â
×�ÊVÜ;ÊV×¹ØgÏÒâ�íèà@Ñ;ÜOÌEÙXçgÏÒÚ��OàVÜ;Ù�üËÑgÏÝ×¹ÏÒÊ�Ñ"×�Ø;à@×+ÏÒâ�âêìgÏÝ×�Ù�ÜO×�ÊV×¹Ø;ÙXÚUÊ�Ñ;âã×�Ö¹ìgÚU×¹ÏÒÊ�Ñ\Ê@Ó/õËà@ëåàÄÑ;ÚUÙ�Ü
é�ÙUÖê×¹Ù�þ�â¹ÙUçËàÄÖ¹à@×�Ê�Öêâ�î û Ñ�Ê�ì;Ö°Ü;Ù�üËÑgÏÝ×¹ÏÒÊ�ÑèíwþËÊoÌ�×¹ØËà@×ÂÊ�ÖãÏåäÄÏÒÑËà@×¹Ù�âÂÊ�ÖÁ×¹Ù�Ö¹ÛjÏÒÑËà@×¹Ù�â+à@×Là~é�Ù�Öã×�Ù þ
Ú�ÊÄÑ�×¹ÖêÏÒõ;ìg×¹Ù�âßÊÄÑgëÒÞ Ø;à@ëÒÓ�ÊÄÓ�ÏÝ×�â�é@à@ëÒì;ÙÄíIÌÂØgÏÒëÒÙ�þ;ÊcÌ ×�ØËàJ×VÏÒâ�Ö¹Ê�ìg×¹Ù�Üs×�Ø;ÖêÊ�ì;ä�ØBà�éÄÙ�Öã×�Ù�þsÏÒâ
Ú�ÊÄì;Ñö×�Ù�ÜÅÓÕìgëÝëÒÞÄîI:OÊ�ÖêÙ�ç;Ö¹ÙUÚUÏÒâ¹ÙUëÝÞ�íË×¹Ø;ÙGþËÊoÌÔÍo· ø´�;ù/×¹Ø;Ö¹ÊÄì;ä�ØÅàXé�ÙUÖê×¹Ù�þ���ÓÕÖ¹Ê�Û'Ú�Ê�Û�Û�Ê¥ÜgÏÒ×ºÞ0³
ÏÒâLÜgÙUüËÑ;ÙUÜ"õöÞ�»

Íc·ºøÇ�;ùx
����� ����

÷ðòñ�ó�ô�� �RñTð Ío·ºø
	jù ÏÝÓ$���x^µ�·{|¹¸º·
A ÷ðòñUóöô Íc· ø
	jù ÏÝÓ$�~x^µ�·{|¹¸º·

àÄÑ;Ü)×¹Ø;Ù~×�ÊÄ×�à@ëéÄÙ�Öã×�Ù�þ�þËÊoÌ�ÏÒâúÍø´�;ù°x ¿ · Íc·{ø´�;ùRîúÉ�Ñ§à@ëÝ×�ÙUÖ¹ÑËàJ×¹ÏÝé�ÙÄí õ;ìï×�ëåÙUâ¹â5âêÞ¥Û�Û�ÙU×�ÖãÏåÚ@íÜ;Ù�üËÑgÏÝ×¹ÏÒÊ�Ñ)ÊÄÓ$éÄÙ�Öê×¹Ù�þ§þËÊoÌÔÌÁàÄâ�äÄÏÒéÄÙ�Ñ\ÏÒÑB=����J?´íòÏÒÑ"ÌÂØgÏÒÚRØ�þËÊoÌ Ê�ÖêÏÒäÄÏÒÑËà@×êÏåÑ;ä0à@×�à é�Ù�Öã×�Ù þ\�
ÏÒâLÑgÊÄ×LÚ�Ê�ì;Ñö×¹Ù�ÜOàÄâÂõòÙ�ÏåÑ;ä Ö¹ÊÄìg×�ÙUÜ�×¹Ø;Ö¹Ê�ìgä�ØÅ��íËõgìg×±þËÊoÌ�×�ÙUÖ¹ÛjÏÒÑËà@×¹ÏÒÑ;äVà@×Â�VÏÒâ�î
ÿÁØ;ÙjÜ;Ù�üËÑgÏÝ×¹ÏÒÊ�Ñ�ÊÄÓ/é�ÙUÖê×�Ù þ~þËÊoÌ Û àoÞ\à@×�üËÖêâê×�âêÙ�ÙUÛ�ì;Ñ�ì;âêìËà@ë´í õ;ìg×�×�ØgÙ�Ö¹ÙGÏåâ�ÏÒÑ)ÓÇàÄÚU×�à

âêÏÒÛ�çgëÒÙ�Ö¹ÙUëåà@×êÏåÊ�Ñ õ�ÙU×ºÌEÙ�ÙUÑs×¹Ø;Ù þËÊoÌ ×�Ø;ÖêÊ�ì;ä�Ø à"éÄÙ�Öã×�Ù�þ àÄÑ;Ü>×¹Ø;Ù þËÊoÌ à@ëåÊÄÑ;ä\×�Ø;ÙßÙ�Ü;ä�ÙUâ
ÏÒÑ;ÚUÏÒÜ;Ù�Ñö×0×¹ÊiÏÝ×Tî��-àÄÚRØ3çËàJ×�Ø�	 ÆyÈÁ·�ÚUÊ�Ñö×�ÖêÏÒõ;ìg×¹Ù�âÅÍo·ºø
	jù�þËÊoÌ®×�Ø;ÖêÊ�ì;ä�ØsÏåÑö×¹Ù�Ö¹Û�ÙUÜgÏ àJ×�Ù
é�ÙUÖê×êÏåÚUÙ�â�Ê�Ñ"ÏÝ×�õgìg×�Ê�ÑïëÒÞÍø� Íc·{ø�	~ù�þ;ÊcÌ ×¹Ø;Ö¹Ê�ìgä�Ø"ÏÝ×�â�ÙUÑ;Ü;ç�ÊÄÏÒÑ�×¹â5µ�·/àÄÑgÜ"¸º·{î û Ñ)çËàÄÖã×¹ÏÒÚ�ìgëåàÄÖ�íâ¹ìgÛ ÛjÏÒÑ;ä�×�ØgÙæçËà@×¹Ø;âÏÒÑXÈÁ·gâ¹Ø;ÊoÌÂâ$×�Ø;à@×á×¹Ø;Ù�þËÊoÌBÍo· ø{µ�·´ùèàÄÑ;ÜjÍc· øÕ¸º·´ùè×¹Ø;Ö¹ÊÄì;ä�ØX×¹Ø;ÙE×¹Ù�Ö¹ÛjÏÒÑËà@ëÒâ
ÊÄÓ5ÚUÊ�Û�Û Ê¥ÜgÏÝ×ºÞ ³~ÛGì;âê×ÅÑ;ÙUÚ�ÙUâ¹â�à@ÖêÏÝëÒÞ õ�Ù ø� ² ø´³ ùRî < Ñ;Ù"ÏÒÑö×�Ù�Öêç;Ö¹Ù�×Rà@×êÏåÊÄÑ ÓÕÊÄÖV×�ØgÙ)ì;Ñ;Ù���ìËàJëÌEÙUÏÒä�Øö×¹ÏÒÑ;äGÏÒâ/×�ØËà@×/×¹Ø;Ù�ÖêÙ°Ïåâ-Ê�ÑgëÝÞjÊ�ÑgÙ°Ù�Ü;ä�ÙÂÊ�ÑVà�çËà@×¹Ø�	yÆ"ÈÁ·�ÏåÑgÚUÏÒÜ;Ù�Ñö×I×�Ê5ÙTàÄÚRØ ÊÄÓèµ�·Ðà@Ñ;Ü
¸º·{í õgìg×�×�ØgÙ�Ö¹Ù�à@Ö¹ÙX×ºÌEÊÅÙ�Ü;ä�ÙUâ�ÏåÑgÚUÏÒÜ;Ù�Ñö×5×�ÊÅàÄÑöÞOÏåÑö×�ÙUÖ¹Û�Ù�ÜïÏ à@×¹Ùjé�Ù�Öã×�Ù þ�ÊÄÓ�	�íÐÌÂØgÏÒÚRØiäÄÏÝé�ÙUâ
ÖêÏÒâ¹Ùj×¹ÊÅ×¹Ø;ÙjÓÕÊÄëÝëåÊoÌ°ÏÒÑ;äOÊÄõ;â¹ÙUÖêé@à@×¹ÏÒÊ�Ñè»�� ë æ 9���÷�� ë ì ��öið ë õ æ9ì � æ! �Déuö æ �"��#]Ö�� ë 	%$;í ë Öu× û� ë æ í9ö'&(� û 9���÷)� û 	*��è æ écð æ í�$2è�ô+$¶é æ è,�-�"�V��îßkLâêÏÒÑ;äO×¹Ø;ÙVÜgÙUüËÑgÏÝ×¹ÏÒÊ�Ñ;âGÊÄÓÁÙUÜ;ä�ÙQþËÊoÌÂâÍc·{ø´���;ùEàÄÑ;Ü"Íø´���;ù-Ü;Ù�üËÑ;ÙUÜ"ÙTà@ÖêëÝÏåÙUÖ�í;ÌEÙGâêÙ�Ù�×�ØËàJ×LÓÕÊÄÖÂàjéÄÙ�Öã×�Ù�þÅé�í

Íc· øÇ�;ùx 
A ÷. � ñ0/ Íc· øÇ���;ù21 ú¼ ³ ¼ ¯ àÄÑgÜ Íø´�;ùx 

A ÷. �Rñ3/ Íø´���;ù�4
ÿÁØ�ì;âÂé�Ù�Öã×�Ù þ�þËÊoÌÂâ�àÄÖêÙ65 ì;âê×Lâ¹Ú�à@ëÒÙ�ÜOàÄÚ�ÚUì;ÛXìgëåà@×êÏåÊ�Ñgâ�ÊÄÓàÄâ¹âêÊïÚ�Ï àJ×�Ù�Ü�Ù�Ügä�Ù�þ;ÊcÌÂâUî
É û æ Ö�í+$ m × æ ÛGìgëÝ×¹ÏÒÚ�Ê�Û�Û�ÊïÜïÏÒ×ºÞ»þËÊoÌ Í"ÏÒÑ�wªÚ�Ê�Ñ;âãÏåâã×�âLÊÄÓà�ÚUÊÄëÝëåÙUÚU×¹ÏÒÊ�Ñ�ÊÄÓ´þËÊoÌÂâ�Ío· ÓÕÖ¹Ê�Ûµ�·×¹Êß¸º·/ÊÄÓ/é@à@ëÒì;Ù ² øÇ³ãùÁÓÕÊÄÖ�ÙTà@ÚRØ)Ú�Ê�Û�Û�ÊïÜïÏÒ×ºÞ"³¹íÐâêì;ÚRØ)×�ØËàJ×�×�ØgÙG×�Ê@×Rà@ë´þËÊoÌ ×�Ø;ÖêÊ�ì;ä�Ø\Ù�àÄÚRØ

é�ÙUÖê×¹Ù�þVÜ;Ê¥Ù�â-Ñ;ÊÄ×IÙ�þïÚUÙ�Ù�Ü0ÏÝ×�â-Ú�àÄçËàÄÚ�ÏÒ×ºÞÄî û Ñßä�ÙUÑ;Ù�Ö¹à@ë¶í¥àÄÑ�ÏÒÑ;âê×�àÄÑ;Ú�Ù+ÊÄÓ�×�Ø;ÙLÛXìgëÝ×¹ÏÒÚ�ÊÄÛ Û�Ê¥ÜgÏÝ×ºÞ
þËÊoÌ3çgÖ¹Ê�õgëÒÙ�Û�ÛVàTÞjÑgÊÄ×-ØËàTé�ÙLà�ÓÕÙTàÄâãÏåõïëåÙ�þËÊoÌ5í¥àÄÑ;ÜjÏÝ×/Ïåâ-Û�Ê�Ö¹ÙÂì;âêÙUÓÕìgëËÏÒÑ;âã×�ÙTà@Ü ×¹ÊúÚUÊ�Ñ;âãÏåÜ;ÙUÖ



A�A

àÄÑ0ÊÄçg×¹ÏÒÛjÏ87�à@×¹ÏÒÊ�Ñ0é�ÙUÖ¹âãÏåÊ�ÑÅÊÄÓ ×¹Ø;Ù�ç;ÖêÊ�õgëÒÙ�ÛÅî-ÿÁØ;Ù�éÄÙ�Ö¹âãÏåÊÄÑ0×�ØËà@×æÌæÙ�âêØËà@ëÝëèì;âêÙ�ÏÒâ9��Ñ;ÊoÌÂÑOà@â
×�ØgÙ�ô���è�ô9ö ì�ì6æ è,��9���÷:# ì � m × æ &jíËà@Ñ;ÜOÌæàÄâÂüËÖ¹âã×�Ü;Ù�üËÑ;ÙUÜ\õöÞ<;ïØËàÄØ;ÖêÊ=��ØgÏáàÄÑ;Ü\:"à@×�ìïë à\=�>ÄC@?¶î
û Ñd×¹Ø;ÙOÚUÊ�Ñ;ÚUì;Ö¹ÖêÙ�Ñö× þËÊoÌ ç;ÖêÊ�õgëÒÙ�ÛÅíÁ×�Ø;Ù�Ê�õ?5 ÙUÚU×êÏÒéÄÙ\Ïåâ�×�Ê§üËÑ;Üd×¹Ø;Ù"Û àJþ¥ÏÒÛXì;Û çòÊÄâ¹âêÏÒõgëÒÙ
é@à@ëÒì;ÙA@iâ¹ìgÚRØB×�Ø;à@×j×�Ø;ÙUÖ¹ÙÅÏåâ à\ÓÕÙTà@âêÏÒõgëåÙ�ÛXìïëÒ×êÏåÚUÊ�Û�Û Ê¥ÜgÏÝ×ºÞ�þËÊoÌ�Ì°ÏÝ×�ØdâêÚTà@ëÒÙ�ÜBÜ;Ù�Û àÄÑgÜ;â@�B ² øÇ³ãù�ÓÕÊ�ÖGÙTàÄÚRØ ÚUÊ�Û�Û Ê¥ÜgÏÝ×ºÞ ³¹îDCiÙ0ÚTàJëÒë9@)×¹Ø;ÙE� ë ì ��öuð ë #�öF�ÁÊÄÓ°×¹Ø;Ù�ÛXìgëÝ×¹ÏÒÚ�ÊÄÛ Û�Ê¥ÜgÏÝ×ºÞ
þËÊoÌ5î5DEÞOÖ¹ÙUäöàÄÖ¹ÜïÏåÑ;äV×�Ø;Ù�þ;ÊcÌ�à@ëÒÊ�Ñ;ä0Ù�àÄÚRØ�þËÊoÌ çËà@×¹Ø�àÄâ�àßé@àÄÖãÏ àÄõïëåÙ@íòÌEÙjÚTàÄÑ\ÓÕÊ�ÖêÛXìgëåà@×¹Ù
×�ØgÙúÚUÊ�Ñ;ÚUì;Ö¹ÖêÙ�Ñö×�þ;ÊcÌ�ç;Ö¹ÊÄõgëåÙUÛ àÄâÂàjëÒÏÒÑ;ÙTà@ÖLçgÖ¹Ê�ä�Ö¹àÄÛÅ»

Û àJþ @
÷ðòñUóöô Íc·ºø
	jù x @GB ² ø´³ãù 1 ú¼ ³ ¼ ¯

ÍøÇ�Ëù ¼ H ø´�;ù 1 �0Æ�z
Íc·ºø
	jùJI C 1K	�Æ"Èæ·º| 5¼ ³ ¼ ¯@ I C

É�Ñ0ÙL��ìgÏÒé@à@ëÒÙ�Ñö×ÁÓÕÊÄÖ¹ÛXìïë à@×êÏåÊÄÑßÊÄÓè×¹Ø;ÙLÚ�Ê�Ñ;ÚUì;Ö¹ÖêÙ�Ñö×�þËÊoÌ ç;ÖêÊ�õgëÒÙ�Û`ÏÒâEÊ�õï×Rà@ÏÒÑ;Ù�Üßõ�Þ ÖêÙUëåàJþNM
ÏÒÑ;ä�×�Ø;ÙjÚ�àÄçËàÄÚ�ÏÒ×ºÞ"Ú�Ê�Ñ;âã×�Ö¹à@ÏåÑö×¹âGà@Ñ;Ü�Û�ÏÒÑgÏÒÛjÏ87�ÏåÑ;äÅ×�ØgÙ§ô���è�ð æ í+�
$���èPObÍ�OËx�Û àJþ � Íø´�;ùRQ H øÇ�ËùÊÄÓ�à§þËÊoÌ�×¹ØËà@×�â�àJ×¹ÏÒâêüËÙUâ ×¹Ø;Ù�Ú�Ê�Û�Û�Ê¥ÜgÏÒ×ºÞ>Ü;Ù�Û àÄÑ;Ügâ�î �+Ê@×�Ù�×�ØËàJ×~×�Ø;ÙÅÚUÊ�Ñ;ä�ÙUâê×¹ÏÒÊ�ÑsÊÄÓ+à
þËÊoÌ^Í"äÄÏÒéÄÙ�â°×�ØgÙ�Û�ÏÒÑgÏÒÛXì;Û�â¹ÚTàJëÒÏÒÑ;ä�ÊÄÓ ×�Ø;Ù�Ú�àÄçËàÄÚ�ÏÒ×êÏåÙUâ°ÓÕÊ�ÖÂÍO×�Êjõ�Ù�ÓÕÙTà@âêÏÒõgëåÙ@î û ×°Ïåâ°Ù�àÄâêÏÝëÒÞ
é�ÙUÖêÏÝüËÙ�Üi×�ØËà@×ú×�ØgÙ ÊÄçg×¹ÏÒÛ à@ë-×�Ø;ÖêÊ�ì;ä�Ø;çgìg×GÏÒâ5×�Ø;Ù Ö¹ÙUÚUÏÒç;Ö¹Ê¥ÚTà@ëIÊÄÓE×�Ø;Ù�Ê�çï×¹ÏÒÛVàJëEÚUÊ�Ñ;ä�ÙUâê×êÏåÊ�ÑÐî
ÿÁØ;Ù�àÄâ¹âêÊïÚ�Ï à@×¹Ù�ÜßëÝÏÒÑ;ÙTàÄÖIç;ÖêÊ�ä�Ö�à@ÛªÏåâIäÄÏÝé�Ù�Ñ�õ�ÙUëÒÊoÌ5í¥ÌÂØgÙ�Ö¹ÙL×�Ø;Ù+Ê�õ?5 ÙUÚU×¹ÏÝé�ÙTS�ìgç;çòÙUÖEõ�Ê�ì;ÑgÜ;â
×�ØgÙúÚUÊ�Ñ;ä�ÙUâê×êÏåÊ�ÑÐíòà@Ñ;Ü�ÏåâÂÙ���ìËàJë£×¹Êj×�Ø;Ù5Ú�ÊÄÑ;ä�Ù�âã×¹ÏÒÊ�ÑÅÌÂØ;Ù�Ñ�×�Ø;Ù�ëÝÏåÑ;Ù�àÄÖÂç;Ö¹ÊÄä�Ö�àÄÛ'ÏåâÂâêÊÄëÒéÄÙ�Üèî

ÛjÏåÑ S
÷ðòñ�ó�ô Íc·{ø�	~ù x ² øÇ³ãù 1 G¼ ³ ¼ ¯

Íáø´�;ù ¼ S H ø´�;ù 1��0Æ�z
Íc·{ø�	~ùJI C 1U	�Æ"ÈÁ·º| ú¼ ³ ¼ ¯S I C

û ×�Ïåâ�ì;â¹Ù�ÓÕìgë/×�Ê�ÚUÊ�Ñ;âêÏÒÜ;ÙUÖ�×�Ø;ÙjÜ;ì;à@ë$×�ÊV×�ØgÏÒâ�ëÒÏÒÑ;Ù�àÄÖ�ç;Ö¹ÊÄä�Ö�àÄÛÅíÐÓÕÊÄÖ�×�Ø;ÙXÜ;ìËà@ë/ÊÄõ?5 Ù�Ú�×¹ÏÝé�Ù
é@à@ëÒì;Ù~äÄÏÝé�ÙUâGà ëåÊoÌEÙ�Ö�õ�Ê�ì;Ñ;Ü�Ê�Ñ"×¹Ø;ÙjÊ�çg×êÏåÛ à@ëç;ÖêÏÒÛ à@ë$ÊÄõ?5 Ù�Ú�×¹ÏÝé�Ùjé@à@ëåìgÙÄí àÄÑgÜ\Ïåâ�ÙUâ¹â¹ÙUÑö×¹Ïåà@ë
ÏÒÑßÚ�ÊÄÑ;âê×¹Ö¹ì;Ú�×¹ÏÒÑ;äjàÄç;çgÖ¹ÊTþ¥ÏåÛ à@×êÏåÊ�Ñ0à@ëåäÄÊ�ÖêÏÝ×�Ø;Û�â-ÓÕÊ�Ö-â¹ÊÄëÝé�ÏåÑgäX×�Ø;ÙLÚ�ÊÄÑ;Ú�ì;ÖêÖ¹ÙUÑ�×�þËÊoÌ ç;Ö¹ÊÄõgëåÙUÛÅîCiÙ"àÄâêâêÏÒä�Ñ3Ü;ì;à@ë°é@àÄÖêÏåàÄõgëÒÙ�âWVãøÇ�;ùG×¹Êi×¹Ø;Ù�éÄÙ�Öã×¹ÏÒÚ�Ù�â0àÄÑ;ÜBé@àÄÖãÏ à@õgëåÙUâYX² ø¶µT·¶|¹¸º·´ùG×�Ê�×�ØgÙOÚUÊ�ÛZM
Û�ÊïÜïÏÒ×êÏåÙUâ�îÁÿÁØgÙ�â¹Ùúé@àÄÖêÏåàÄõgëÒÙ�âLÚ�Ê�ÖêÖ¹ÙUâ¹ç�Ê�Ñ;Ü"×¹Ê�×¹Ø;Ù5×�ÊÄ×�à@ë é�ÙUÖê×�Ù þ¢þËÊoÌ^ÏåÑgÙ���ìËà@ëÝÏÒ×êÏåÙUâ�àÄÑgÜO×�ØgÙ
Ü;ÙUÛVà@Ñ;Ü0Ù���ìËàJ×¹ÏÒÊ�Ñ;â-ÏåÑ ×�Ø;ÙLÚ�Ê�ÑgÚ�ì;ÖêÖ¹Ù�Ñö×�þ;ÊcÌdëÒÏÒÑ;ÙTà@ÖEç;ÖêÊ�ä�Ö¹àÄÛÅî/ÿÁØ;ÙLÜ;ìËà@ë�ëÝÏåÑ;Ù�àÄÖIç;Ö¹Ê�äÄÖ�àÄÛ



A��
ÏÒâ+à@âÂÓÕÊ@ëÒëÒÊoÌÂâ�»

Û àJþ [÷ · ² ø´³ãù X² ø{µ�·{|ê¸º·´ù
÷ � H ø´�;ù\V ø´�;ù7x 

X² ø¶µT·¶|¹¸º·´ù ¼ 
A ø
V ø{µ�·¶ù M V øÕ¸º·´ù¹ù M ÷�Rñoð]� ��^_,` ô�a b ô V øÇ�Ëù 1K	�Æ"Èæ·º| 5¼ ³ ¼ ¯V øÇ�ËùJI C 1 �0Æ�z

X² ø¶µT·¶|¹¸º·´ùJI C 1 ú¼ ³ ¼ ¯
CPÙ+ÚTàÄÑVÏåÑö×�ÙUÖ¹ç;ÖêÙU×¹Ù�×�Ø;Ù+Ü;ìËà@ë�é@àÄÖãÏ àÄõïëåÙUâ6V ø´�;ù/à@âIëÒÙ�Ñ;ä@×�Ø;âÁÊÄÑV×�ØgÙ+é�ÙUÖê×êÏåÚUÙ�â�í;àÄÑ;Ü0ÖêÙ�äöàÄÖêÜ

×�ØgÙ�Ü;ìËàJëdc H àÄâEÏÒÑöé�ÊÄëÝé�ÏåÑ;ä�ÜgÏÒâê×�àÄÑ;ÚUÙ�â°õ�ÙU×ºÌEÙ�Ù�Ñ�×¹Ø;Ù�â¹ÊÄì;Ö¹ÚUÙ�â°àÄÑgÜ0âêÏÒÑe��â°ÊÄÓ ×�ØgÙ�Ú�ÊÄÛ Û�Ê¥ÜgÏfM
×¹ÏÒÙ�âÁàÄâæÓÕÊÄëÝëåÊoÌÂâUî-h�ÊÄÖæàXç;à@×�Ø2	�í¥ëÒÙU×9g'hAiúø�	~ù$õ�Ù�×�ØgÙ�â¹Ù�×°ÊÄÓ£à@ëÝë�é�Ù�Öã×¹ÏÒÚ�ÙUâLÊÄÑj	 Ù þïÚ�Ù�çï×ÁÏÒ×¹â
Ù�ÑgÜ;çòÊ@ÏåÑö×�âUîkCPÙ°Ì°ÏÒâ¹Ø�×�Ê5Ü;Ù�üËÑ;ÙÂ×�Ø;ÙÁëÒÙ�Ñ;ä@×�Ø ÊÄÓl	ýÏåÑj×�ÙUÖ¹Û�â-ÊÄÓ�×�Ø;Ù°ëÒÙ�Ñ;äÄ×¹Ø;â-ÊÄÓ�×�Ø;Ù°é�ÙUÖê×êÏåÚUÙ�â
Ê�Ñm	�îXÿÁØïÏåâ�ÏÒâ5àÄÚ�ÚUÊ�Û�çgëÒÏÒâ¹ØgÙ�Ü§õ�Þ"ØËàTé�ÏåÑ;äÅ×�ØgÙ~é�Ù�Öã×�Ù þ)ëåÙUÑ;äÄ×¹Ø;â�$2è�éuöÁô æ ÙUÜ;ä�Ù~ëÒÙ�Ñ;äÄ×¹Ø;â�í ÏÒÑÌÂØgÏÒÚRØ\×�Ø;ÙúÏåÑgÜ;ì;Ú�ÙUÜ\ëåÙUÑ;äÄ×¹Ø)ÊÄÓ-àÄÑOÙ�Ü;ä�ÙX�FnÔÏÒâ�ØËàJëÒÓ/×¹Ø;ÙXâêì;Û2Ê@Ó$×�Ø;ÙúëåÙUÑ;äÄ×¹Ø;â�ÊÄÓ/ÏÝ×�â+Ù�Ñ;ÜFM
ç�ÊÄÏåÑö×¹â�»ZV øÇ�Fn5ù�x ø� ø�V ø´�;ù M V ø
n5ù¹ùRîßk+âãÏåÑ;äO×�Ø;Ù âê×�àÄÑ;ÜËàÄÖêÜPÜ;Ù�üËÑgÏÝ×¹ÏÒÊ�Ñ>ÊÄÓE×�Ø;Ù�ëÒÙ�Ñ;äÄ×¹ØPÊÄÓÁàçËà@×¹Ø\àÄâÂõ�ÙUÏÒÑ;äV×¹Ø;Ùúâ¹ì;Û ÊÄÓá×�Ø;Ù5ëåÙUÑ;äÄ×¹Ø;â+Ê@Ó×�ØgÙGÙUÜ;ä�Ù�â+Ê�ÑÅÏÒ×�í�ÏÝ×LÓÕÊÄëÒëÒÊoÌÂâL×¹ØËà@×Â×�ØgÙúëÒÙ�Ñ;ä@×�Ø
ÊÄÓàjçËà@×�Ø<	yÓÕÖêÊ�Û®µ�· ×�Êj¸º· ÏåâÂäÄÏÝé�ÙUÑ"õöÞ�»

Vãø
	jùx 
A ø�V ø{µ�·Çù M V øÇ¸º·Çù¹ù M ÷�Rñ�oRprq?sÝðut V øÇ�Ëùv4

�+Ê@×�ÙÂ×�ØËà@×IÙ�àÄÚRØßé�ÙUÖê×¹Ù�þVÊ�Ñ�	^Ú�Ê�Ñö×�ÖãÏåõgìg×�ÙUâæÏÒ×¹âEÙUÑö×¹ÏÒÖ¹ÙÂëåÙUÑ;äÄ×�Ø ×�Êú×�Ø;ÙLçËà@×¹Ø ëÒÙ�Ñ;ä@×�Øèí¥Ù�þïÚ�ÙUçg×
ÓÕÊ�Öæ×¹Ø;Ù�Ù�ÑgÜ;çòÊ@ÏåÑö×�â°ÌÂØgÏÒÚRØ�Ê�ÑgëÝÞ0Ú�ÊÄÑ�×¹ÖêÏÒõ;ìg×¹ÙúØ;à@ëÒÓ ×¹Ø;ÙUÏÒÖÁëåÙUÑ;äÄ×¹Ø;â�î û Ñ�àÄÜ;ÜgÏÝ×¹ÏÒÊ�Ñèíï×�Ø;Ù�ëÒÙ�Ñ;ä@×�Ø
ÊÄÓàjÜ;Ù�ä�ÙUÑ;Ù�Ö¹à@×�ÙúâêÏÒÑ;äÄëÒÙ+M¶é�ÙUÖê×�Ù þOçËà@×�Ø��VÏÒâÂÜ;ÙUü;Ñ;Ù�Ü�×�Ê�õòÙG7UÙ�Ö¹ÊgîC ÏÒ×¹Ø\×�Ø;ÙGé�Ù�Öã×�Ù þFM{õËàÄâêÙ�Ü�Ü;ÙUü;ÑgÏÒ×êÏåÊÄÑ)ÊÄÓ-çËà@×¹Ø"ëåÙUÑ;äÄ×¹ØèíÐÌEÙ~â¹ÙUÙX×�ØËàJ×�ÓÕÊ�Ö�àßÚ�Ê�Û�Û�Ê¥ÜgÏÒ×ºÞ
³¹íË×¹Ø;Ù�éÄà@ÖêÏåàÄõgëÒÙwX² ø¶µT·¶|¹¸º·¶ùIÏÒÑ�×¹Ø;ÙGÜgìËà@ë ëÝÏåÑ;Ù�àÄÖLç;Ö¹Ê�äÄÖ�àÄÛ'ÏåâLì;ç;ç�Ù�ÖLõòÊÄì;Ñ;Ü;ÙUÜ"õöÞ�×�Ø;Ù�ëÒÙ�Ñ;ä@×�Ø
ÊÄÓ°Ù�àÄÚRØ�þËÊoÌ'çËà@×¹ØiÓÕÊ�Öú³¹î<;ïÊOÌÂØ;Ù�Ñ>×¹Ø;ÙVÜgìËà@ëIëÒÏÒÑ;ÙTà@ÖXç;ÖêÊ�ä�Ö�à@Û7ÏåâGâ¹ÊÄëÝé�ÙUÜèímX² ø{µ�·{|¹¸º·Çù�Ì°ÏÝëÝë
õ�Ù§ÙL��ìËà@ëú×�Ê ×�Ø;Ù§â¹ØgÊ�Öê×¹Ù�âê×RMºçËàJ×�Ø�ÜïÏåâã×RàÄÑ;ÚUÙPõ�ÙU×ºÌEÙ�ÙUÑ µ�·Xà@Ñ;Üý¸º·{î�ÿÁØ;Ù§Ü;ìËàJëGÊÄõ?5 Ù�Ú�×¹ÏÝé�Ù
×�ØgÙ�Ñ�ÏåâE×�ÊjÛ àJþ¥ÏåÛjÏx7�Ù�×�ØgÙ�Ü;Ù�Û àÄÑgÜ'M{ÌEÙUÏÒä�Øö×�ÙUÜ"â¹ìgÛ�ÊÄÓ£â¹ØgÊ�Öê×¹Ù�âê×Âç;à@×�Ø�ÜgÏÒâê×�àÄÑ;ÚUÙ�âÂõòÙ�×ºÌæÙUÙ�Ñ
Ú�ÊÄÛ Û�Ê¥ÜgÏÝ×¹ÏÒÙ�â�î
û Ñ�×¹Ø;Ù�Ö¹ÙUâê×LÊÄÓ ×�ØïÏåâÂÚRØËàÄçï×�Ù�ÖUí;ÌæÙ5âêØËà@ëÝë ÓÕÊïÚUì;â°Ù�þïÚUëÒì;âãÏÒéÄÙUëÝÞ"Ê�Ñ�×¹Ø;Ù�â¹ç�Ù�Ú�Ï à@ë Ú�àÄâ¹Ù5ÊÄÓ£×�ØgÙ

Ú�ÊÄÑ;Ú�ì;ÖêÖ¹ÙUÑ�×0þËÊoÌ ç;Ö¹Ê�õïëåÙUÛ ÌÂØ;ÙUÖ¹Ù°àJëÒë�×�ØgÙæé�ÙUÖê×¹ÏÒÚ�ÙUâ$ØËàTé�Ùæì;ÑgÏÝ×/ÚTàÄç;àÄÚUÏÝ×¹ÏÒÙ�âUî/hËÊ�Ö£×¹ØgÏÒââ¹ç�Ù�Ú�Ï àJë
ÚTà@â¹ÙÄí ×¹Ø;ÙjÚ�Ê�Ñgä�Ù�âã×¹ÏÒÊ�Ñ�ObÍ�OËÊÄÓEàßÓÕÙ�àÄâêÏÒõgëÒÙQþ;ÊcÌyÏåâ�âãÏåÛ�çgëÝÞ\×¹Ø;Ù�ÛVàcþïÏÒÛXìgÛ þËÊoÌy×¹Ø;Ö¹ÊÄì;ä�Ø§à
é�ÙUÖê×¹Ù�þòíà@Ñ;ÜPà0é@à@ëÝÏåÜ)éÄÙ�Öê×¹Ù�þ§ëÒÙ�Ñ;äÄ×¹Ø)ÓÕì;Ñ;ÚU×êÏåÊÄÑ§ÓÕÊ�Ö�×¹Ø;Ù�Ü;ìËà@ë$ç;Ö¹Ê�õïëåÙUÛ�Ïåâ5Ê�ÑgÙ�ÌÂØgÙ�Ö¹Ù�×�ØgÙ
â¹ìgÛ ÊÄÓ ×¹Ø;Ù�é�ÙUÖê×¹Ù�þ0ëÒÙ�ÑgäÄ×�Ø;âEÏåâÁÊÄÑ;ÙÄîyCiÙ�Û à��ÄÙ�à~âãÏåÛ�çgëÒÙ�Ê�õ;âêÙ�ÖãéÄàJ×¹ÏÒÊ�Ñ�Ê�Ñß×¹Ø;Ù�Ú�ÊÄÑ;ä�Ù�âã×¹ÏÒÊ�Ñ
ÊÄÓ à)þËÊoÌ ÓÕÊ�Ö-×�Ø;Ù+ì;ÑgÏÝ×!MºÚ�àÄçËàÄÚ�ÏÒ×ºÞVÚ�ÊÄÑ;Ú�ì;ÖêÖ¹ÙUÑ�×�þËÊoÌ ç;Ö¹ÊÄõgëåÙUÛÅî{zÂÙ�Ú�à@ëÝëò×¹ØËà@×æÀ Ü;ÙUÑ;ÊÄ×�ÙUâæ×�ØgÙ
×�Ê@×Rà@ë ÜgÙ�Û àÄÑ;ÜOÊÄÓ$àJëÒë ÚUÊ�Û�Û�ÊïÜgÏÝ×¹ÏÒÙ�âUî|�}'~�~��P��������� �/Í m+� Ö�� � Ö��+$ m × � 9����E�0����ÖW�'�,$������aÖ+#]ÖF�+$��
�2�������+�'��� � �,�ò9�����#��v� m × � &���l�,� ��ÀjQJ� ¼ ObÍ�O ¼ ÀD�� �v�3�\�L� < õ;âêÙ�Öãé�Ù0×�Ø;à@×X×¹Ø;ÙV×¹ÊÄ×Rà@ëæàÄÛ�Ê�ì;Ñö×XÊÄÓ6�ËÊoÌ ÏåÑP×¹Ø;Ù0Ñ;Ù�×ºÌæÊÄÖ���ÏåâjÀOíÏ¶î ÙÄî ×�ØgÙ0â¹ì;Û
ÊÄÓ9�;ÊcÌ ÊoéÄÙ�Ö~àJëÒë��ËÊoÌ çËà@×¹Ø;âGÏÒâ~ÀOî�;�ÏåÑ;ÚUÙßÙ�àÄÚRØ��ËÊoÌ çËà@×¹Ø:	7Æ ÈÁ·EÚ�Ê�Ñö×�ÖãÏåõgìg×�ÙUâ�Íc· ø
	jù



A¡ 
�ËÊoÌý×�Ø;ÖêÊ�ì;ä�Ø�é�ÙUÖê×êÏåÚUÙ�âLÊ�Ñ2	 ×¹ØËà@×ÂàÄÖêÙ�Ñ;ÊÄ×Á×¹Ù�ÖêÛ�ÏÒÑËà@ëÒâÂÊÄÓ£Ú�Ê�Û�Û�Ê¥ÜgÏÒ×ºÞ0³-àÄÑ;Ü�Ú�ÊÄÑ�×¹ÖêÏÒõ;ìg×¹Ù�â¢� Íc·{ø�	~ù��ËÊoÌ ×�Ø;ÖêÊ�ì;ä�Øýµ�·5à@Ñ;Ü3¸º·{í°ÌEÙ)â¹Ù�Ù\×¹ØËà@×V×�Ø;Ù\×¹ÊÄ×Rà@ë+Ú�ÊÄÑ�×¹ÖêÏÒõ;ìg×êÏåÊ�Ñ Êoé�ÙUÖÅà@ëÝë��ËÊoÌçËà@×¹Ø;â+×¹Ê0àÄÑöÞ�é�ÙUÖê×�Ù þ\�0ÏÒâ�àJ×�Û�Ê�âã× ¿ · ¿ ðòñUóöô Ío· ø�	~ùRîÂÿÁØ�ì;â£ObÍ�O ¼ À"î û Ñ)àÄÜ;ÜïÏÒ×êÏåÊ�ÑÐíò×�ØgÙ�ËÊoÌ�ç;à@×�Ø¤	 ÆÔÈÁ·LÚUÊ�Ñö×�ÖêÏÒõ;ìg×¹Ù�âßà@×jëåÙ�àÄâê×ßÍo· ø�	~ù5×�Ê ¿ �èÍøÇ�ËùúâãÏåÑgÚ�Ù"µT·+àÄÑgÜs¸º·+àÄÖêÙ�ÜïÏåâ\M
×¹ÏÒÑ;Ú�×�õöÞ\à@â¹â¹ìgÛ çï×¹ÏÒÊ�ÑèîT;¥ì;Û�Û�ÏÒÑ;ä�Êoé�ÙUÖ�à@ëÝë¥�;ÊcÌ ç;à@×�Ø;â�äÄÏÒéÄÙ�â�À ¼ ¿ � Íø´�;ùRíòàÄÑ;Ü"Ø;Ù�Ñ;ÚUÙO Í�ONI ¿ � Íø´�;ùRQJ�DI ÀjQ@�î§¦
É�Ñ3ÙL��ìgÏÒé@à@ëÒÙ�Ñö×�í°õ;ìg×0ÑgÊ�Ñ'M{ëÝÏÒÑ;ÙTàÄÖUíæÓÕÊ�ÖêÛXìgëåà@×¹ÏÒÊ�ÑsÓÕÊ�Öj×�Ø;ÙOÜ;ìËà@ëLÊÄÓ+×�Ø;ÙOì;ÑgÏÝ×!MºÚ�àÄçËàÄÚ�ÏÒ×ºÞ

Ú�ÊÄÑ;Ú�ì;ÖêÖ¹ÙUÑ�×A�ËÊoÌ7çgÖ¹Ê�õgëÒÙ�Û Ü;Ö¹Ê�çgâ�×¹Ø;Ù)Ñ;Ê�ÖêÛVàJëÒÏx7Tà@×êÏåÊÄÑÎÊÄÓú×�ØgÙ§âêì;Û ÊÄÓúé�ÙUÖê×�Ù þ ëåÙUÑ;äÄ×¹Ø;â
×�Ê  íEà@Ñ;Ü Ö¹Ù�çïë àÄÚUÙ�â�×�Ø;Ù�ÊÄõ?5 Ù�Ú�×¹ÏÝé�ÙÅÓÕì;Ñ;ÚU×êÏåÊÄÑsõöÞ Û àJþ ¿ · ² øÇ³ãù§B¨X² ø¶µ�·{|¹¸º·¶ù\Q ¿ �lV ø´�;ùRîPÿÁØ;ÙÑ;Ù�Ì^Ê�õ?5 ÙUÚU×êÏÒéÄÙúÓÕì;ÑgÚU×¹ÏÒÊ�Ñ�â¹Ú�à@ëåÙUâ+ÜgÊcÌÂÑÅ×�ØgÙúÊÄÖêÏÒäÄÏåÑ;à@ë õöÞ0×�ØgÙ�â¹ì;Û®ÊÄÓ éÄÙ�Öê×¹Ù�þÅëÒÙ�Ñ;ä@×�Ø;âUíòà@Ñ;Ü
ØËàÄâ ×�Ø;Ù"â�àÄÛ�Ù"ÊÄçg×¹ÏÒÛ à@ë+é@à@ëÒì;Ù"àÄâV×¹Ø;Ù\Ê�ÖãÏåäÄÏÒÑËà@ë´î©CPÙOÜ;Ù�Ñ;Ê@×�Ù\õöÞªO�VvO ¢ ×�Ø;ÙOâ¹ì;Û ÊÄÓ�×�ØgÙ
é�ÙUÖê×¹Ù�þ0ëÒÙ�ÑgäÄ×�Ø;âUíïÌÂØgÏÒÚRØ�ÏåâEÑ;ÊXëÒÊ�Ñ;ä�ÙUÖ  îkCiÙ�âêØËà@ëÝëÐìgâ¹Ù�×¹ØgÏåâæÙ���ìgÏÝéÄàJëåÙUÑ�×ÂÜgìËà@ë�ÓÕÊ�Ö¹ÛGìgë àJ×¹ÏÒÊ�Ñ×�ØgÖ¹Ê�ì;äÄØ;Ê�ìg×°×¹Ø;Ù5Ö¹Ù�âã×�Ê@Óá×¹Ø;Ù5ÚRØËàÄçg×¹Ù�Ö�î

¨�� ¨ ]`_\.¬« %)#�!á¬� W¯®)WG(+#U!Ðv '� %)(+*),-,/.�%0!313���ú4 °J®D®),/��«�¬
#�t Wú!/#U�V% ° ��u�� ,-#U!/_)t

ÿÁØ;ÙÁÚUÊ�Ñ;ÚUì;Ö¹ÖêÙ�Ñö×y�ËÊoÌsç;Ö¹Ê�õïëåÙUÛyÚ�àÄÑjõòÙæâ¹ÊÄëÝé�ÙUÜ�×¹Ê�Ê�çg×êÏåÛ à@ëÝÏÝ×ºÞXì;âãÏåÑgä�ëÒÏÒÑ;ÙTà@Ö$ç;Ö¹ÊÄä�Ö�àÄÛ�ÛjÏÒÑ;ä
Û�ÙU×¹Ø;ÊïÜgâ�îÂÉ+ëÝ×�Ø;ÊÄì;ä�ØO×¹Ø;Ù5ÓÕÊ�Ö¹ÛGìgë àJ×¹ÏÒÊ�ÑOÌEÙ~äöàTé�ÙGàÄõ�Êoé�ÙXØ;àÄâ�àÄÑOÙ�þïç�Ê�Ñ;Ù�Ñö×êÏ à@ëáÑ�ì;ÛXõ�Ù�Ö+ÊÄÓ
é@àÄÖêÏåàÄõgëÒÙ�â�Ü;ì;ÙX×¹ÊV×�ØgÙ~Ù�Ñ�ì;Û�Ù�Ö¹à@×¹ÏÒÊ�Ñ�ÊÄÓk�;ÊcÌ çËàJ×�Ø;âUíò×�ØgÙ�Ö¹Ù~àÄÖ¹ÙGÙ���ìgÏÝéÄàJëåÙUÑ�×�ÓÕÊÄÖ¹ÛXìïë à@×êÏåÊÄÑ;â
×�Ø;à@×ìgâ¹ÙÁÊ�ÑïëÒÞ²±ßøÇ��¯�ùòéÄà@ÖêÏåàÄõgëÒÙ�â$à@Ñ;Ü�±ßøÇ� M �è¯�ùòÚ�Ê�Ñ;âã×�Ö¹à@ÏåÑö×¹â+=�>ÄC@?¶í@äÄÏÝé¥ÏÒÑ;ä�àLçòÊ@ëÒÞ¥Ñ;Ê�ÛjÏåà@ëfM×¹ÏÒÛ�Ù5â¹ÊÄëÒìg×¹ÏÒÊ�Ñ�ÊÄÓ£×�Ø;Ù5Ú�ÊÄÑ;Ú�ì;ÖêÖ¹ÙUÑ�×-�ËÊoÌÔç;ÖêÊ�õgëÒÙ�ÛÅî
:Oì;ÚRØ\ÓÇàÄâã×�ÙUÖ�à@ëÒä�Ê�ÖãÏÒ×¹Ø;Û�â+Ù þ¥Ïåâã×�ÏÝÓ/Ê�ÑgëÝÞ�àÄÑ\à@ç;ç;Ö¹ÊTþ¥ÏÒÛVàJ×�ÙUëÝÞ�Ê�çg×êÏåÛ à@ë��ËÊoÌÔÏÒâ+Ü;ÙUâêÏÒÖ¹ÙUÜèîc ÙU×�KLõ�ÙXà@Ñ"Ù�ÖêÖ¹Ê�ÖÂ×�Ê@ëåÙUÖ�àÄÑ;ÚUÙÄî9CiÙXâ¹àoÞÅ×¹ØËà@×+à ÓÕÙ�àÄâêÏÒõgëÒÙXÚ�ÊÄÑ;Ú�ì;ÖêÖ¹ÙUÑ�×��ËÊoÌyÍ)ÏÒâ�K"MºÊ�çg×êÏåÛ à@ë

ÏÝÓAObÍ�O£ÏåâÅà@×ßÛ�Ê�âê×ÅàPÓÇà@ÚU×�ÊÄÖ\ø úM K ù�Û�Ê�ÖêÙ"×�Ø;àÄÑ3×�Ø;Ù"Û�ÏÒÑgÏÒÛXì;Û çòÊÄâ¹âêÏÒõgëÒÙ³O Í�Olîµ´�ëåÙ�ÏåÑÐí
H$ëåÊ@×v�öÏåÑÐí�;¥×�Ù�ÏåÑ�à@Ñ;Ü)ÿ£àÄÖ¹Ü;ÊÄâV=¶�ÄAJ?Ø;àoéÄÙjäÄÏÝé�Ù�Ñ�à ÓÇàÄâê×5à@ç;ç;Ö¹ÊTþ¥ÏÒÛVàJ×¹ÏÒÊ�Ñ�à@ëÒä�Ê�ÖêÏÝ×�ØgÛ ÓÕÊÄÖ+×�ØgÙ
ì;ÑgÏÝ×ÂÙ�Ügä�Ù+M{ÚTàÄçËà@ÚUÏÝ×ºÞ�íËÌÂØgÏÒÚRØOÌæàÄâÂâ¹ì;õ;âêÙ���ì;ÙUÑ�×êëÒÞÅÏÒÛ�çgëåÙUÛ�Ù�Ñö×�ÙUÜ\õöÞÅDæÊ�Öêä�Ù�Ö � ��Öu× = = ?¶îyCiÙÜ;ÙUâ¹Ú�ÖãÏåõ�Ù)ÏåÑ3×¹ØgÏÒâÅàÄÑ;Ü3ÓÕÊÄëÝëåÊoÌ°ÏÒÑ;ä â¹ÙUÚU×êÏåÊ�ÑgâOà@Ñ àÄÜËàÄçï×Rà@×êÏåÊ�Ñ Ê@Óú×¹Ø;ÙUÏÒÖ�à@ëÒä�Ê�ÖãÏÒ×¹Ø;Û ×�Ê>×�ØgÙ
é�ÙUÖê×¹Ù�þNMºÚ�àÄçËàÄÚ�ÏÒ×�à@×�ÙUÜdÚTà@â¹ÙÄîiÉ�âjÓÕÊ�ÖX×¹Ø;Ù�ä�ÙUÑ;Ù�Ö¹à@ë°Ù�Ügä�Ù+M{ÚTàÄçËà@ÚUÏÝ×ºÞ Ú�Ê�ÑgÚ�ì;ÖêÖ¹Ù�Ñö×·�ËÊoÌ ç;Ö¹Ê�õFM
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â î ì â7ã¢âSí7â é¼é Û ì Û�æÓ[$åØä è ôØÛcä ê â é à0ø»³cy@[;ù î è à¾á ñ�è ä
ã2ôØâSà � ß�µ
	,V�Ö7�4W [�Y ý â)à@á¢â�ôËâSä ê à@á2Û�æé ó í�á è ôËÛ�ä ê â é à î è à@á�ò� �P�� I l ��� n ����� o `kñ V��í7Û�ï î
ó à@â è à@Û î Û�ôØÛ ê åØí è ôTÛ ì ã¢â ì åØä ê æiÛ ì o `�]+.- â è í�á'[� ì�Ö���W ²"Y W K � J?I�q g � I�J ñ � ßcµ
	,V�Ö7�4W [�Y W K � J?I�q g � I.J}�[P\Q�]+.-� ßcµ
	,V�Ö7�4W�³9Y x r�]+.- ² W  y040404ky@�[ W õ � ¢ � ²���]+.- â è í�áAn Ûcä è ã�5 è í7âSä¢íSß�ô%å é à�Û�æ�[ßNV µRV�Ö7� W � ßcµ
	,V
Ö7�NW [�Y � ¢� � V � [�� � V � n����Y � � ì�Ö��VW n}Y�å é K � JPI�q g � I.J +.- ßNV µRV�Ö7��¤ � ß�µ
	,V�Ö7�4W n}Y d ) }�[� ì=Ö���W n}Y W [ ñ � ßcµ
	,V
Ö7�NW n�Y W ßNV µRV�Ö7�}�[?\ Y �}�[?\?�]+.-}�[P\Q�]+.-

� àÝå é íSôØâ è�ì à@á è àNà@á¢â�ã
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ã,â7ã ê âëòÀ��Û�Ü�âkûcâ ìSñåØä
åØà¼å è ôTâ�� î â ì åØâ7ä
í7â é á¢Û�ÜÝâ7ãaà@á è àÓà@á¢â �¢ÛZÜ êcì¾è î á é à¾â7ä¢ã�à@Û ý â é î è�ì¾é â¦åËä�à¾á è à�à¾á¢âSß�á è û�âûcâ ì ßpæiâSÜüâ7ã ê â éSñ à�ß î åËí è ô%ôØßpôËâ é¾é à¾á è ä  rc¨ Û�æ�à@á¢â`â7ã ê â é Û�æmà@á¢â ó ä¢ã¢â ì ôØß�åØä ê ó ä¢ã�å ì â7íSà¾â7ãåØä î¢ó à êcì¾è î á ñ�è ä¢ãçíSÛ ì¾ì â é î Ûcä¢ã�åËä ê ôØß¦æiâkÜ]ûcâ ì à¼åËíSâ é á è ûcâNåËä¢íkåËã
â7ä�àmâSã ê â é ò¥C2â é á è ôØô î ì â é â7ä�àé à è à¾å é à¼åËí é æiÛ ì à¾á¢â-�¢ÛZÜ ê�ì@è î á é åØäj;�âSíSà¼åËÛcä���òÆ��òÒ��ò � ä5Û�à¾á¢â ì ÜÝÛ ì ã éSñ Û�ä
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âã
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åØí�á è�ì â�âSã ê â é à@á è à¸æiÛ ì ïà@á
â}K¦Ok;�à ì âSâ�ÅÂ�0���+��Ö���� � �0ÿ � � ñ Üeá
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í7âSô%ô è à¾åØÛcä î ì Û�í7â é¼é æiÛ ì4è ôØô ý è í � â7ã ê â é òN_}Û�à¾âà@á è à}å%àeå é î Û é¾é å ý ôØâ`à¾á è à�Üeá¢â7ä è ý è í � âSã ê âçå é î ì Û�í7â é¾é âSã ñ à¾á¢â0íSß�íSôØâ`à¾á è à}í7Ûcä�à è åËä¢âSãdå%àïÕå ê á�àeä
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â}æiÛ ì Ü è�ì ã5âSã ê â é à@á è à�ÜÝâ ì â�å ê ä¢Û ì âSã�ã ó ì åËä ê K¦Oy;�òC2â�à@á¢â ì âSæiÛ ì â ì â î â è à�à¾á¢âeK¦Oy; è ä
ã ý è í � âSã ê âÓíSß�íkôËâeâSô%åØï)åØä è à¼åËÛ�ä î ì Û�í7â é¼é ó ä�à¾å%ô�ä¢Û ý è í �â7ã ê â é}è�ì â�æiÛ ó ä¢ãpã ó ì åØä ê K¦Oy;�ò
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å ê áVò�Ñ�á�å ê á V ì â é ó ôØà é åØä è ô è�ì¼ê â ìmì@è ä ê âÓÛ�æ�ûcâ ì à@â$�ôØâ7ä ê à¾á é7ñ ôØâ è ã
åËä ê à@Û è�êcì â è à¾â ì åØä¢íSåØã¢âSä¢í7â)Û�æ ó ä
ã¢â ì ��Û�Ü Üeá¢âSäÃôØâ7ä ê à@á éçèëì â é í è ôØâ7ã ñ�è ä¢ãï)Û ì â¦åØä é à è ä¢íSâ é Üeá¢â ì â0à¾á¢â ý â é à ì â ì Û ó à¼åËä ê�è ï)Û ó ä�à�ã¢â é í ì å ý âSãdåËä�;�âSíSà¾åØÛcäd��ò�9
ò:9Õá èëé à¾Ûý â�â é à¼åËï è à¾â7ãVòPC2â�ã¢âkûcâSôØÛ î åËä×à@á�å é)é âSíSà¼åËÛcä è ô%à@â ì ä è à¼åØû�â�ôËÛ�ÜÝâ ì û è ô ó â é æiÛ ì V ò � á¢â é âû è ô ó â éSñ á¢Û�ÜÝâSû�â ì7ñ ã¢Û'ä
Û�à è ô%Ü è ß éÀê ó è�ì@è ä�à¾â7â èpé ï è ôØô êcè î åØäÃà@á¢â)ã¢â é å ì â7ã î ì åØï è ô M»ã ó è ôåØä¢â87 ó è ô%å%à�ß ñ�è ä¢ã�Ü�â�íSÛcä é åËã¢â ì)é à ì¾è à@â ê åØâ é æiÛ ìÀé í è ô%åØä ê V Üeá¢â7ä×å%àÕå é ã
âSà@â ì ïÕåØä¢â7ãÖà@Û ý âåØä�û è ô%åØãVò*Þ�Û ì¾ê â ì ��;�< ×�W:=>=7Y ó é âSã èdé åØïÕåØô è�ì�é à ì@è à@â ê ß]Üeá¢â ì â�à@á
âSß*åËä¢í ì â è�é â V ý ß r òÒ�"?Üeá¢âSä¢âSû�â ì ä
â7í7â é¾é¾è�ì ß�ò � á¢âkå ì åØä
åØà¼å è ôTû è ô ó âçÛ�æ V Ü èëé á
ÛZÜÝâSû�â ì ä¢Û�àeâ�� î ô%åØíSå%à¾ô%ß é î âSíSå@ �â7ã�òA âB ì¾é àÃíSÛcä é åËã¢â ì à@á¢â×íSÛcä¢ã
å%à¾åØÛcä é Ûcä V à¾á è à è�ì â�åËï î Û é âSãüà¾ÛLï è"� â×à@á
â î ì ÛDCí7âSã ó ì â!G5I.J?K?LMI ÜÝÛ ì�� òUzeâ7í è ô%ô¦à@á è àaåØäFE�â7íSà¼åËÛ�ä ��ò®��ò®� ñ ÜÝâ èëé¾é å ê ä�à@Û V à@á¢âÃû è ô ó â� û � ¯$�]N � ¢ ¯ � ¢ ôËÛ ê � ûë�T¯ � ¢ � è à�à¾á¢â é à è�ì à¦Û�æNâ è í�álG5I.J?KQLRI$í è ô%ô-ò A â é á è ôØô ì âSæiâ ì à@Û3à@á
å éû è ô ó â è�é à@á
â�� < � �õvG< × � � ��H�� V ñNé åØä¢íSâaå%àÕâSä é ó ì â é à@á è à ì âkô è ��âSãÛ î à¾åØï è ôØå%à�ß�íSÛcä¢ã
å%à¾åØÛcä� zI=D�4å é�è ô%Ü è ß é�é¾è à¾å é  �âSã ñ Üeá�åËí�á$åØä'à ó ì ä ê ó è�ì¾è ä�à@â7â é à¾á è àKJL3MJ�JONPJ ¢ è ä¢ãRQ 5 3 � [��0N � [�� è�ì âì âkô è à¾å%ûcâSô%ßaíSôØÛ é â ö � =Ó�Ö¯ ú ��JO3MJSJ NPJ ¢MT � = � ¯ ú �VU 5 3 � [��-N � [��&W � ��ò:9X�
� ä è ã¢ã
å%à¾åØÛcä ñ à¾á¢â î ì Û�Û�æ§Û�æZYTâ7ï)ï è ��ò:? ì â[7 ó å ì â é à@á è à V T T � û � ¯&��¯P\>?]= ñ Üeá
åØí�á'å é à ì ó âæiÛ ì à¾á¢â é@è æiâ�û è ô ó â�Û�æ V è ä
ã T é¾è à¾å é æ�ß�åØä ê à¾á¢â�à@âSí�á¢ä
åØí è ô êcì¾è ä ó ô è�ì å%à�ß×í7Û�ä¢ã
å%à¾åØÛcäVò � Ûâ7ä é ó ì â0à¾á è àeà@á¢â ý Û ó ä¢ãpÛcä V T å é ï è åØä�à è åØä¢â7ã ñ ÜÝâ0ÜÓå%ô%ô�ä
Û�à�í�á¢Û�Û é â è û è ô ó â¦æiÛ ì V à@á è àâ���íSâ7â7ã é å%à éeé@è æiâ¦û è ô ó â�ò



 ^9
� Z d`_,-ð[a�d Y
ü _��ba Z e_ ! �#+�- V� ä é à@â è ã Û�æ�á è û�åØä êLè ä V û è ô ó âÃà@á è à é¾è à¾å é  ¢â é åØä¢â[7 ó è ôØå%à�ß � ��ò�9]��û�å è åØà é'é¾è à¾å é æ è íkà¾åØÛcäÛ�æ ì âSô è ��â7ãLÛ î à¾åØï è ôØå%à�ßÖí7Ûcä¢ã�åØà¼åËÛcä �!c =D� ñ ÜÝâdí è ä î åØí �è ä V û è ô ó â'à@á è à é¾è à¾å é  ¢â é à@á
âåØä¢â87 ó è ô%å%à�ß3ÜÓå%à@á¢Û ó àÝæiÛ ì íSåØä ê åØà4à@Ûçæ ó ô@ ¢ôØô �dc =D�@ò A â}ã¢â ì å%ûcâ¸åØä3à¾á¢â�ä¢â���à�ôØâ7ï)ï èÀè0é ï è ô%ôËâ ìû è ô ó â}Ûëæ V à@á è à é@è à¼å é  �â é åËä¢â[7 ó è ô%åØà�ß � ��ò:9]�§æiÛ ì à¾á¢â ê åØû�â7äW�¢ÛZÜe3�òfYTâSàÝ�lí ý â�à¾á¢â}ä ó ï ý â ìÛ�æ�ûcâ ì à¼åËíSâ é Üeá
Û é â6��Û�ÜÖå é â87 ó è ô¢à@Û¦à@á
âÓí7Ûcä ê â é à¼åËÛ�ägJO3MJ ñ�è ä¢ãÕôËâkà{ì x ���3�lí9ò A â è�é¼é ó ï)âà@á è à�ì5¤ r ñ æiÛ ì Û�à@á¢â ì ÜÓå é â � ��ò�9]�4á¢ÛëôËã é�è àeâ[7 ó è ô%åØà�ß�ò EhM_jikikaBlnm�o¸����;qp í ^ ��;��,� �F�#rts�� � �`H�× � ; r!H�� ; H ;��,��� s�� <"; r!H�� p Ö�u x ì"\ � � í ÖG�+� i �

V x = � ¯Rú�c¯ ú p íJL3MJ y;��,� � ;��,� × � �Nÿ ;�� ���F��� ; r!H��2N � [�� x Ö�^`_�v 5�w ��r2×2×]� <"; r8�����+r�� � s�� < ×6r ; �À ë8F�yx�&¡�
� �PH`H0z[{ c âSÜ ì å%à@â¦åØä¢â87 ó è ôØå%à�ß � ��ò�9]� è�é=e�Ö¯Rú= � ¯ ú JL3MJ T =J N&J ¢ U 5 3 � [���y
è ä¢ãÃÛ ý é â ì ûcâ)à@á è à�à@á¢â è ý Û�ûcâ)í7Û�ä¢ã
å%à¾åØÛcäÃí è ä ý â é à ì â7ä ê à@á¢âSä¢â7ã ý ß$ï èD� åØä ê å%àçá¢Û�ôØãÃæiÛ ì<"|#} ��Û�Ü�åØä3Üeá
åØí�á5��í4û�â ì à¼åËíSâ é á è û�â-�¢ÛZÜ~JL3MJ è ä
ã3à@á
â ì â7ï è åØä
åØä ê û�â ì à¼åËíSâ é â è í�á5á è�é ôØâ é¼éà@á è ä�JO3MJ=��Û�Ü ñ�è�éÓé á¢Û�Üeä ý âSôØÛZÜ ö=e�Ö¯ ú= � ¯ ú JL3�J T ïÕåØä��� 5-��� � _Z� � ¢ ��´��,ê)� =� í Ö ^�� _�� � Q ´ Ö ^ 5-� � � í JL3MJ�Ö ^�� _��7� U ´ [�´�Ö ^ 5�� �t��W � ��ò��]�
¥ è"� åØä ê à@á¢âçí�á è ä ê â`Ûëæ�û è�ì å è ý ôËâ é�� ´ x�� � JO3MJ��×[Z´d� ñ Ü�âçí è ä é åËï î ô%åØæ�ß � ��ò��j�Nà@Û=e�¶¯��= � ¯ � JO3MJ T JL3MJ9� =� ï è ��� � �ò � �� ��� Q ´ � ´��G� ò]���� � Q ´ � � ò]� yÛ ì â[7 ó åØû è ôØâ7ä�à¾ô%ß ñ ï è ��� � �ò � �� ��� È � �� � T �c¯ �= � ¯ � � JO3MJÒy � ��ò�?^�
Üeá¢â ì âõÈ � �� � x Q ´ � ´�� � ò]� \ � � � � Q ´ � � ò]� ��ò � à`í è ä ý â é á
ÛZÜeä2à@á è à*È á è�éÀè ó ä
å�7 ó âê ôØÛ ý è ô�ï è ��åØï ó ï �� ��Û�ûcâ ì�� ê ñ Üeá¢â ì â �� � x � � � =cy�W�W8WSy�=G� è ä
ã � � å é à@á
â ó ä
å�7 ó â é Û�ô ó à¾åØÛcäà@Û � � ��=D��� ò �#� x ê�`�-�K� r ò � ä è ã¢ã
å%à¾åØÛcä ñ È � �� � � x � � ��=còÀO�Û ì �x �d�#  F¡   F ò � �#�� ��� ñ à@á
âì å ê á�à�á è ä¢ã é åØã¢âçÛ�æ§åËä
â87 ó è ô%åØà�ß � ��ò�?^�Nå é â87 ó è ôTà@Û+¢ � �� � � ñ�è ä¢ã é Û � ��ò:?X�Nå é�é¾è à¾å é  ¢â7ãVò� ä é ó ï)ï è�ì ß ñ à@á
â�ã¢â é å ì â7ã,û è ô ó â�Û�æ � å é�ê åØû�â7ä ý ß �d�#  F¡   F u �� ��� ñ Üeá¢â ì â p � å é à@á
â ó ä
å�7 ó âé Ûëô ó à¼åËÛ�äpà¾Û p ��u x ê� � � ò¤£A â0ä¢Û�Ü é á
ÛZÜÿà@á è à�à@á
â � C»û è ô ó â¦åËäpà@á¢â è ý ÛZû�â`ôØâ7ï)ï è å é åØä¢ã¢âSâ7ã é ï è ôØôØâ ì à@á è ä'à@á
âé@è æiâeû è ô ó â �!¥ � ¯$�!¦ �#� ¯ �#� ôØÛ ê ��¥ �T¯ �#� �@ò�_}Ûëà@âÓà@á è à�åËäÕà@á
â è ý Û�ûcâÓôØâ7ï)ï è
ñ p � � r è ä¢ãÕà@á è à§�¨�©�ª!«`¬��®[¯t¬Z°«`¬
±d¬Z²�³µ´·¶�°n¬Z
®�©*-«`¸�¸[¯d¬q®�©8¹)©`¸8©�º�©`¬�»8®$ª�Ä:¼�¬q¼&®$½�¾`¬�¿À¸8±�ÁÃÂ��Ä¬�®�±!Å3Ä:ªd±!®�±
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p ��u�å é åËä
í ì â è�é åØä ê æiÛ ì pµÓ r ò¸Ñ�à p x ôØÛ ê ��¥ �T¯ �#� � ñ ÜÝâÕá è ûcâ p ��u x ôØÛ ê ��¥ �T¯ �#� � ¥ �T¯ �#� �� �ÕÔ \ � � � �G� ñ�è ä¢ã é Û p ��Ö ôËÛ ê �!¥ �T¯ �#� ��ò � á
å é ó¢î¢î â ì ý Û ó ä¢ãpÛcä p � é á¢Û�Ü é à@á è àÓà@á¢â é@è æiâû è ô ó âçâ���í7âSâ7ã é à@á¢â¦û è ô ó â ê åØû�â7äpåËä×YTâ7ï)ï è ��òG© ö��¥ � ¯$�!¦ �#� ¯ �#� ôØÛ ê ��¥ �T¯ �#� � � ¥ � ¯¯ p �¦ Ó = � ¯��¯ � p �JL3�J � = � ¯���c¯ � p �JL3MJ W� ä î ì@è íkà¾åØí7âÓà@á¢âÓû è ô ó â�æ ì Û�ïØYTâ7ï)ï è ��ò®©�å é�é à¾å%ô%ô�à@Û�Û¦á
å ê áVò A â�ã
â ì å%ûcâ è ä è ô%à@â ì ä è à¼åØû�âû è ô ó âÓæiÛ ì � ñ ý ó àNÜeá
åËí�á�å é ä
Û�à ê ó è�ì¾è ä�à@âSâ7ã)à@Û é@è à¼å é æ�ß�åØä¢â87 ó è ô%å%à�ß���ò:9 ñ ý ß èëé¾é ó ï)åØä ê à@á è àè ô%ôVûcâ ì à¼åËíSâ é Üeá
åËí�á'ã¢Û)ä¢Û�àeá è û�â0à¾á¢â¦ï è ��åËï ó ïÚÙ�Û�ÜÛJO3MJ�á è ûcâ¦à¾á¢âçä¢â���à�á
å ê á¢â é àeûcâ ì à@â$�Ù�Û�Ü ñ ã
â7ä¢Û�à¾â7ã ý ßÜJO3MJ ¡ ò3Ñ é ý âSæiÛ ì â ñ ôËâkàÀ� � ý âÕà@á¢â�ä ó ï ý â ì Û�æÝû�â ì à¾åØí7â é ÜÓåØà¾áÝÙ�Û�ÜÞJO3MJ ñè ä¢ãaôØâSà Ô x �a��� � ò A åØà¾ápà¾á¢â è ã¢ã¢âSã è�é¼é ó ï î à¼åËÛ�ä ñ åËä¢â[7 ó è ô%åØà�ß � ��ò:9X�4â�� î è ä¢ã é à@Û� =e�Ö¯ � �8JL3MJ%W � � �8ß^à � à � Ô �8ß^à � à á�Y T � = � ¯ � �7W � � JO3MJL�8ß^à � à � Ô JL3MJ ¡ �8ß^à � à á�YdWE�åØï î ôØå%æ�ß�åËä ê à@á
â è ý Û�ûcâ ê å%ûcâ é

� Ó =JL3�J��FJL3MJ ¡ ôËÛ êãâ Ô� � � JL3MJ���JL3MJ ¡JO3MJ = � ¯���c¯ � �ä=��^å�W � ��ò®bX�
A â0í�á
Û�Û é â � â[7 ó è ô�à@ÛÕà@á¢â ì å ê á�à�á è ä¢ã é åØã¢â0Û�æN��ò®b
ò � äaà@á¢â0âSû�â7ä�à�à@á è àeà¾á¢â ì å ê á�à�á è ä¢ãé åØã¢âNå é ó ä¢ã
â[ �ä¢âSã�ã ó â�à¾Û è ä¢ÛcäjC î Û é å%à¾å%ûcâ è�ì¾ê ó ï�âSä�à�à¾Ûeà¾á¢âNôËÛ êcè�ì å%à@á¢ïÿÛ ì å é ä¢Ûcä]C î Û é å%à¾å%ûcâ ñÜÝâ ì âSûcâ ì àeà@Û)à@á
âçû è ô ó âçÛ�æ � ê å%ûcâ7äpåËäµYTâ7ï)ï è ��ò®©
òæ ª�ç>a#ètétê�ë×ª�çGì_jiÝ_îí�ï'ð �A âÀä¢Û�Ü í7Û�ä é åØã¢â ì à@á¢â`âS±�â7íSà�Û�æ ó é åËä ê à@á¢â é ï è ô%ôËâ ì û è ô ó â é Ûëæ � à¾á è à�Ü�â�á è û�â*ñ ó é à�ã¢â$Cé í ì å ý âSãVò�E�åØä¢íSâÝà@á
â é ï è ôØôØâ ì û è ô ó â é ä
Û}ôØÛcä ê â ì âSä é ó ì âÝà¾á è à ì âSô è ��â7ãÀÛ î à¾åØï è ô%åØà�ßçíSÛcä¢ã
å%à¾åØÛcä�!ò =G��á¢Û�ôØã éSñ å%à�å é î Û é¾é å ý ôØâ¸à¾á è à èëé Ù�Û�ÜLå é�ì â ì Û ó à¾â7ã ñ à@á¢â}ï)Û�ã
å@ �âSãóÙ�Û�Ü è ä¢ã5à¾á¢â}ôØâ7ä ê à@áæ ó ä¢íkà¾åØÛcä ý è�é âSã$Ûcä'à¾á¢â0í ó ì¼ì â7ä�à¸í�á¢Û�åØí7âÀÛëæ � ä¢Û3ôØÛcä ê â ì}é¾è à¾å é æ�ß � ��ò�9]��ò A á
â7ädà¾á
å é á è î Cî â7ä éSñ ÜÝâ}åØä¢í ì â è�é â � ý ß é í è ô%åËä ê åØà ý ß è î ì âSã¢âSà¾â ì ï)åØä¢âSã�æ è íSà¾Û ìÊô ó ä�à¼åØô�åØä¢â87 ó è ô%å%à�ß � ��ò:9X�å é�ì â é à@Û ì â7ã�ò � á¢â é í è ô%åËä ê î ì Û�íSâ é¼é ÜÓåØô%ô�à¾â ì ï)åØä è à¾â é åØä¢í7â3à@á¢â ì â é ó ôØà é Û�æ�E�âSíSà¾åØÛcäÖ��ò®��ò®�é á
ÛZÜÿà@á è à � ��ò�9]�4á¢Û�ôØã é Üeá¢â7ä
âSûcâ ì � ì â è í�á¢â é Û ì â$��í7â7âSã é å%à éeé¾è æiâ¦û è ô ó âëò� á¢â�í�á è ä ê â é à¾á è à`ï ó é à ý â3ï è ã¢â3à¾Ûdà@á
â5í7Û�ä¢í ó ì¼ì âSä�àõÙ¢ÛZÜ è ô ê Û ì å%à@á¢ï\à@Û è í7íSÛcïöCï)Û�ã è à@â�à@á¢â � C é í è ô%åËä ê$é í�á¢âSï)â èëì â èëé æiÛ�ô%ôËÛ�Ü é ò c âSí è ô%ô�à¾á è àb¦ ñ à@á
â3à èëì¾ê âkàÄÙ�Û�Üðí7Ûcä]Cê â é à¾åØÛcä ñ å é á è ôØû�â7ãJâ è í�áà¼åËï)âÌ÷Iøqùú�ûQ����üÃù�ý í è ô%ô éãþ ü'ÿ�ûú�üVò � á ó é à¾á¢â é@è æiâaû è ô ó â�Öx ��¥ � ¯$�!¦ �#� ¯ �#� ôØÛ ê ��¥ �V¯ �#� �eã¢Û ó ý ôØâ é0è à¦â è í�á2í è ô%ô�à@Û þ ü'ÿ�û�únüTò A âÕï)ÛZû�âÕà@á¢â�åØä
åÀCà¾å è ô%å�� è à¾åØÛcä'Û�æ � Û ó à}Û�æ þ ü'ÿ�ûú�ü ñ�è ä¢ã þ ü'ÿ�ûú�ü'ä¢Û�Ü à èD� â é � è�é¸è ä'åØä î¢ó à è ä¢ã'í7Û ó ôØãì âkà ó ì ä$ÜÓåØà¾á è ädåØä¢ã
åØí è à¼åËÛcä,à¾á è à�à¾á¢â ê å%ûcâSä � å é ä
Û5ôËÛ�ä ê â ì¸é ó�� íSåØâ7ä�à¼ôØß,ô è�ì¾ê â`à@Û�ï è"� âåØä¢â87 ó è ô%å%à�ß���ò�9¸æiÛ ì à@á
âÓï�Û�ã
å@ �â7ãõÙ�Û�Üçò � á
â�ï)Û�ã
å@ �â7ã þ ü'ÿqûú�ü î ì Û�íSâ7ã ó ì âÓå émé á¢Û�Üeä ý â$CôØÛZÜ ñ ÜÓå%à@áÕà@á
â�í�á è ä ê â é ï è ã
âeà¾Û Ù�Û�Üä7 ó è ä�à è`è ä
ã Ù¢ÛZÜ ì â ì Û ó à¾åØä êÀè ï�Û ó ä�à è�é ã¢â é í ì å ý â7ãåØäîE�âSíSà¼åËÛcäd��ò�9
ò�9Õå éeé á¢Û�Üeä ý âkôËÛ�Üçò
þ ü'ÿqûú�ü � 3 ñ ¦ ñ ¯ ñ��mñ � �� ìqétè�_ JO3MJ Ó ¦í�ï'ð â è í�áaûcâ ì à@â$�d[ ö N � [���� � ß �[v 5�w



�X?
é�í 3 è ä¢ã�N è�ì â0¯0C»Û î à¼åËï è ô
	 ì_jêð·_ 	�� ðDê 3 è ä¢ã'ï)â é¾é@èëê â�¾¯0C�Û î à¾åØï è ô��_]è��8_]étí � ��ò:9]�Nå é ä¢Û�à é¾è à¾å é  �âSã�	 ì_]êð·_ 	�� ðDê 3 è ä¢ã'ï)â é¾é@èëê â��ôËÛ�Ü � �_]è��8_  �ä
ã è ä'¯0C ý è ã2Ù�Û�Ü î è à@á�� è ä¢ã èÕé á¢Û ì à î è à¾á�� æiÛ ìÓé Ûcï)âçí7Ûcï)ï)Û�ã�åØà�ßì â ì Û ó à@â è ï ó ô%à¾å î ôØâ`Ûëæ � ó ä
å%à é Û�æ�Ù�Û�Üÿæ ì Ûcï��øà¾Û��_]ê��qé�í_]ê�� � ìqétè�_ð·_ 	�� ðGê 3 è ä¢ãaï)â é¼é@è�ê â�¼íSÛcä ê â é à¼åËÛcä ì âSã ó í7âSã��
� á¢âÕï)Û�ã�å� �âSã ÷IøZùú�ûQ����ü'ù�ý è ô ê Û ì å%à@á¢ï  ì¼é à¦íSÛcï î¢ó à@â é0è ä$åËä�åØà¼å è ôZÙ�Û�Ü è ä¢ã é âSà é� à¾Û�Ûcä¢â¦Û�æTà¾á¢â è ô%à@â ì ä è à¼åØû�â�û è ô ó â éÓê å%ûcâSäpâ è�ì ô%åØâ ì ò � á¢â è ô ê Û ì å%à@á¢ï à@á
â7äaí è ô%ô é�þ üÃÿ�ûú�üì â î â è à@âSã
ô%ß ñ�é í è ôØåØä ê � ó
î Ü è�ì ã é å%æ þ ü'ÿ�û�únüpí7Û�ä¢íSô ó ã¢â é à@á è àeà@á¢âçí ó ì¾ì âSä�à¸û è ô ó âçÛ�æ � å éà@Û�Û3ôØÛ�Üçò�_�Û�à@â0à@á è à}åØà é á¢Û ó ôËã,ä
âSûcâ ì á è î
î âSä$à@á è à þ ü'ÿqûú�üdíSÛcä¢íkô ó ã
â é à@á è à � å é à@Û�ÛôØÛZÜ¤åØæ � ì â è í�á¢â é Û ì â$��í7â7âSã é å%à éeé¾è æiâ¦û è ô ó âëò � ä î ì@è íkà¾åØí7â ñ à¾á¢â¦û è ô ó â é Û�æ � âSä¢í7Û ó ä�à@â ì â7ãè�ì â é å ê ä�å� �í è ä�à¾ô%ßÃôËÛ�ÜÝâ ì à¾á è ä*à@á¢âkå ì0é@è æiâ)û è ô ó â é ò A â ê åØû�â ý âSôØÛ�Ü à@á¢â�ï)Û�ã�å� �âSãÕ÷Iøqù��ú�ûQ����ü'ù�ý è ô ê Û ì å%à@á¢ïÁÜÓå%à@á,à@á¢âöÙ¢ÛZÜ47 ó è ä�à èaè ä
ã ì â ì Û ó à¾åØä ê í�á è ä ê â é Û�æ¤E�âSíSà¼åËÛcä2��ò�9
ò�9åØä¢í7Û ì î Û ì@è à¾â7ãVò÷Iøqùú�ûQ����üÃù�ý � o ñ ¯ ñ ù � � ²��@y � ³7´+y¾µ�´d� ö = T ² T�� ú>�í�ï'ð â è í�á'íSÛcï)ï)Û�ã
å%à�ßa²ì Û ó à@â�� � ²0��Ù�Û�Ü æ ì Û�ïþ³7´�à@ÛÕµ�´ è ôËÛ�ä ê�è)é åËï î ôØâ î è à@á_]ê��äí!ïÃð¦ � JO3MJL\��
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Û�à¸¯0C�Û î à¾åØï è ô� ì�édè�_ �*è ä¢ã2¦pã¢Û)ä¢Û�à é@è à¾å é æ�ß�à¾á¢â êcì@è ä ó ô è�ì åØà�ß�íSÛcä¢ã
å%à¾åØÛcä� � � \c�_]ê�� � ì�édè�_í è ôØô þ ü'ÿ�ûú�ü � 3 ñ ¦ ñ ¯ ñ��mñ � �é�í þ üÃÿ�ûú�ü ì âSà ó ì ä¢âSã%�í7Ûcä ê â é à¼åËÛ�ä ì âSã ó íSâ7ã��&	 ì_jê¦ � ¦'\c� ñ�� � � \c�� � �(' � ñ ��!�# � � � ��!�# � � ' �_]è��8_]étí þ ü'ÿqûú�ü ì âkà ó ì ä¢â7ã%�ôØÛZÜ � �)	 ì_]êé�í �Ãx �"!$# � � 	 ì�_]ê â���å%àeÜÓåØà¾á'â ì¾ì Û ì� � �(' ô_]ê��qé�í_]ê�� � ìqétè�_
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� á¢â é í è ôØåØä ê æ è íSà¾Û ì ô å é í�á¢Û é âSä'à¾Û ý â¦âSå%à@á¢â ì+* �ÕÛ ì ��ò A â0í è äaåËä�æ è íkà}á è û�âçï ó í�áôØÛZÜÝâ ì¦é í è ô%åØä ê æ è íSà¾Û ì¾é Û ì åØä é à¾â è ã,åØä¢í ì â è�é â � ý ß è ä è ã¢ã
å%à¾å%ûcâÕí7Û�ä é à è ä�à è�é Ü è�é í�á¢Û é â7äý ßÞ�Û ì¾ê â ì-, ;õ< ×}W:=>=SY�â è í�á�à¾åØï)âpå%à3å é ã
âSà@â ì ïÕåØä¢â7ã�à¾Û ý âpà¾Û�Û*ôËÛ�Üçò A âdâ�� è ïÕåØä¢âdåØäE�âSíSà¾åØÛcäJ��ò��¢ò��,à¾á¢âaâS±�â7íSà é Ûëæ � C é í è ô%åËä ê Ûcä¶à@á
â î â ì æiÛ ì ï è ä¢í7âpÛ�æeà@á¢âaíSÛcä¢í ó ì¾ì âSä�à+Ù�Û�Üè ô ê Û ì åØà¾á¢ïaò
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í ó ì¼ì â7ä�à×Ù�Û�Ü è ô ê Û ì å%à@á¢ï í7Ûcä é à ì ó íSà é$è ä åËä�åØà¼å è ôçæiâ è�é å ý ôØâÝÙ�Û�Ü æiÛ ì à¾á¢â ê åØû�â7äî ì Û ý ôØâ7ï ý ß ì Û ó à¾åØä ê � � ²�� ó ä
å%à é Û�æ�Ù¢ÛZÜ è ôØÛcä ê�è�é åËï î ôØâ î è à¾á$æ ì Ûcïþà¾á¢â é Û ó ì íSâ�à@Û�à@á
âé åØä � ÛëæNâ è í�á*í7Ûcï)ï)Û�ã
åØà�ßd²¾ò A âÕíSÛcä é åËã¢â ì åËä,à¾á
å é¦é â7íkà¾åØÛcäÃí�á¢Û�åØí7â é æiÛ ì à@á¢â�åØä
å%à¾å è ôZÙ�Û�Üî è à¾á é7ñ�è ä¢ã'Ûëà@á¢â ì âSä¢á è ä
í7â7ï)âSä�à é à¾Û)à¾á¢â ì Û ó à¾åØä ê Ûëæ�à¾á¢â¦åËä
å%à¾å è ô�Ù�Û�ÜçòÑ é åØï î ôËâ,Ü è ß�à@Û é âSôØâ7íSàaà¾á¢â$åËä�åØà¼å è ô�Ù�Û�Ü î è à@á�æiÛ ì�è íSÛcï)ï)Û�ã
å%à�ßL²�å é à@Û ó é â èïÕåËä�åËï ó ïöC�á¢Û î0î è à¾á ñ å-ò�â�ò è î è à@á¦ÜÓå%à@áçà@á¢â�æiâkÜ�â é à§ä ó ï ý â ì Û�æ�ûcâ ì à¾åØí7â é Û�ä�åØà7òfE ó í�á è î è à¾áí è ä ý âÕí7Û�ï î
ó à@âSã ó é åËä ê ý ì â è ã
à@ájC! ì¾é à é â è�ì í�áÃæ ì Ûcï=³7´�ò0Ñ¸ä¢Û�à¾á¢â ì ï)Û ì â é Û î á
å é à¾åØí è à¾â7ãÜ è ß,ÜÝÛ ó ôØã ý âÕà@Û î åØí �Ãèaé á¢Û ì à@â é à î è à@áÃæ ì Ûcï\³9´Nà¾Ûpµ�´ ñ ó é åØä ê$è ôØâ7ä ê à¾á2æ ó ä
íSà¾åØÛcäÃà@á è àí�á è ä ê â é`è�é Ù�Û�Ü æiÛ ì â è í�á]íSÛcï)ï�Û�ã
å%à�ß,å éçì Û ó à@âSãVò A â�í�á¢Û�Û é â è ä*â�� î Ûcä¢â7ä�à¼å è ôNôØâ7ä ê à@áæ ó ä¢íkà¾åØÛcä]à¾á è à0å é`é åØï)å%ô è�ì à@Ûpà@á è à ó é â7ã�åØä þ ü'ÿqûú�üVò � á
å éÕè î
î ì Û è í�á�í è ä ý â î¢ó é á¢â7ãæ ó ì à@á¢â ì ý ß ì Û ó à¾åØä ê Û�ä
ôØß è æ ì¾è íSà¼åËÛ�ä$Û�æ�à@á
âÀã¢âSï è ä¢ãR� � ²���Û�æNâ è í�á,í7Ûcï)ï)Û�ã�åØà�ß è à�â è í�áé à¾â î è ä¢ã,à@á¢âSä ó¢î ã è à¼åËä ê à¾á¢âÕôËâSä ê à¾á*æ ó ä
íSà¾åØÛcä ñ à@á ó é î Û�à@âSä�à¼å è ôØô%ß è ô%ôËÛ�ÜÓåØä ê Ù�Û�Ü à@Û ý âé î ì â è ã�Û ó àÓï)Û ì â�âSû�â7ä
ô%ßcò A â¸á è ûcâ¦â�� î â ì åËï)â7ä�à¾â7ãaÜÓåØà¾á ì Û ó à¼åËä ê)è ôØô ñ �¡ ñ �J è ä¢ã �K Û�æ�à@á
âã¢âSï è ä¢ã è ôØÛcä ê â è í�á é á¢Û ì à@â é à î è à@áVò� á¢â è ôØâ ì à ì â è ã¢â ì ÜÓå%ô%ô ì â è ôØåL�7â�à¾á è à�à¾á¢â é Û î á
å é à¾åØí è à@â7ã é á
Û ì à¾â é à�C î è à@á ý è�é â7ã,åËä�åØà¼å è ôì Û ó à¾åØä ê�é í�á¢â7ï)âÕâ é¼é âSä�à¼å è ôØô%ß ó é â é à¾á¢â`åØã¢â èëé ý âSá
åØä¢ã ì â ì Û ó à¼åËä ê åËä þ üÃÿ�ûú�üVò � à}å é í7Ûcä]Cí7âkåØû è ý ôËâçà@á¢âSäpà¾á è à� é ï è�ì à¾â ì �)åØä
åØà¼å è ô�Ù�Û�Ü é ÜÝÛ ó ôØã ý â¦ôØâ é¾é}è ï)â7ä è ý ôØâçà¾ÛÕåËï î ì ÛZû�â7ï)â7ä�àý ß ì â ì Û ó à¾åØä ê¢ñ�è ä¢ãaÜÝâ é á è ô%ô�â�� è ïÕåËä
â0à¾á
å é âk±�âSíSàeåËä�E�âSíSà¾åØÛcä$��ò��
ò�?�ò
.0/213/2M NO6QPRPR6TSU<2:WVYX[Z�F\Z"]�:^<\6Q=Y5_8DF\Z"`� á¢â¸à¼åËï)â ý Û ó ä¢ã é�ê å%ûcâSä ý ßba�ôØâSåØä ñ�c ôØÛ�à � åØä ñ E�à¾âSåØä è ä¢ã � è�ì ã¢Û éed ?Wfhg�æiÛ ì�è ä5å%à@â ì@è à¼åËÛcä3Û�æþ ü'ÿqûú�üÀå é ÜÝÛ ì¾é à
C�í è�é âÓåØä�à@á è à�åØà è�é¾é ó ï)â é à@á è à è ô%ô¢íSÛcï)ï�Û�ã
å%à¾åØâ é á è û�âeà¾Û ý â�â�� è ïÕåØä¢â7ãý âSæiÛ ì â è í7Ûcï)ï)Û�ã
åØà�ßÃÜÓå%à@á è äji0C ý è ãÃôËÛcä ê â é à î è à¾á2å é æiÛ ó ä¢ãVò � ä î ì@è íSà¾åØí7â ñ à@á
â�ÜÝÛ ì¾é àí èëé â é âSôØã¢Ûcï\Û�í7í ó ì¾éSñ�è ä¢ã*Ü�â ê å%ûcâ)åËä*à@á
å éÀé â7íSà¼åËÛ�ä é Û�ï�â é âkôËâSíSà¾åØÛcä ì ó ôØâ é æiÛ ì ã
â7íSåØã
åØä êÜeá
åØí�á$í7Û�ï�ï)Û�ã
å%à¾åØâ é à¾Û3â$� è ïÕåËä¢âëò � á¢â î â ì æiÛ ì ï è ä
í7â0Û�æmà¾á¢â é â ì ó ôËâ é ÜÓå%ôØô ý â`íSÛcï î è�ì â7ãåØäîE�âSíSà¼åËÛcä�f�ò��¢ò�9
ò A â é á è ô%ô ì âkæiâ ì à@Û è í7Ûcï)ï)Û�ã
åØà�ß�à¾á è àeá èëé}è ä�i-C ý è ã�ôØÛcä ê â é à î è à¾á èëéè äki-C ý è ã'í7Ûcï)ï)Û�ã
åØà�ß ñTè ä¢ãdÛcä¢â`à¾á è à}ã¢Û�â é ä¢Ûëà è�é i0C ê Û�Û�ãVò c âSí è ô%ô§à@á è à � ã¢âSä¢Û�à@â é à@á
âä ó ï ý â ì Û�æ�í7Ûcï)ï)Û�ã
åØà¼åËâ é ò� á¢â é åØï î ôØâ é à è ä
ã�æ è å ì â é à�í7Ûcï)ï)Û�ã
åØà�ß é âkôËâSíSà¾åØÛcä ì ó ôØâ�å é�ì Û ó ä¢ãjC ì Û ý åØä ñ åØä�Üeá
åØí�á�â è í�áí7Û�ï�ï)Û�ã
å%à�ß�å é à ì åËâSãpåØä�à ó ì äVò A â è�é¼é ó ï)âçà@á è àÓà@á¢âçí7Û�ï�ï)Û�ã
å%à@â é�è�ì âçÛ ì ã¢â ì âSã ý ß�à¾á¢âSå ìåØä¢ã
åØí7â é òdÑ�à`à@á¢âK ì¾é à ì â ì Û ó à¾åØä ê$é à¾â î ÛëæÓâ è í�á þ ü'ÿ�ûú�ü]í è ô%ô ñ ÜÝâ�í�á¢â7í � í7Ûcï)ï)Û�ã
åØà¼åËâ é=Wlmfnl�W�W�Wol � åØä é â87 ó âSä¢í7âÀæiÛ ì i0C ý è ã¢ä
â é¾é ó ä�à¾å%ômÛ�ä¢â é ó í�á$íSÛcï)ï�Û�ã
å%à�ßaå é æiÛ ó ä¢ã ñ�è ä
ã'à@á
â7äì â ì Û ó à¾åØä ê å é î â ì æiÛ ì ï)âSãVò p è í�á é ó ý é â[7 ó â7ä�à ì â ì Û ó à¼åËä êdé à¾â î ôØÛ�Û ��é æiÛ ì0è äOi0C ý è ã]íSÛcïöCï)Û�ã�åØà�ß é à è�ì à¾åØä ê æ ì Ûcï à@á
âÓí7Ûcï)ï)Û�ã�åØà�ß�Hhqsr , q , r < z ; , q�à¾á¢âÓÛcä¢â ì â ì Û ó à@â7ãÕåØäÕà@á¢â î ì âSû�åØÛ ó éé à¾â î ñ�è ä¢ãpÜ ì@è î
î åËä ê�è�ì Û ó ä¢ã'à¾Û3íSÛcï)ï)Û�ã
å%à�ßÝ=0Üeá¢âSädà@á
â`ô è�é à}í7Ûcï)ï)Û�ã
åØà�ß � á è�é ý âSâ7äâ�� è ïÕåØä¢â7ã�ò � á¢â é à è�ì à¾åØä ê î Û�åØä�à0æiÛ ì íSÛcï)ï)Û�ã
å%à�ß é â è�ì í�á
åØä ê å é0ì â é âSà0à@Ûg= è à`â è í�á�í è ôØô
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à@Û þ ü'ÿqûú�üVòLÞÝßÖÛ ì ã¢â ì åËä ê í7Û�ï�ï)Û�ã
å%à¾åØâ é�é Û2à@á è à3à¾á¢Û é â'ÜÓå%à@áJà¾á¢â é¾è ï)â é Û ó ì íSâ è�ì âêcì Û ó¢î â7ã5à¾Û ê âSà¾á¢â ìSñ à¾á¢â ì Û ó ä¢ãjC ì Û ý åËä é âSôØâ7íkà¾åØÛcä é í�á¢âSï�â�ÜÝÛ ì
��é Ü�âkôØôVÜÓå%à@á3à@á¢â¸åØä¢í ì â7ï)âSäjCà è ô é á¢Û ì à@â é à î è à¾á'íSÛcï î¢ó à è à¾åØÛcä'ã
â é í ì å ý âSã'åØäîE�â7íSà¼åËÛ�ä�f�ò�9
ò:?�òÑ é âSí7Ûcä¢ã0í7Û�ï�ï)Û�ã
å%à�ß é âkôËâSíSà¾åØÛcä ì ó ôØâ�å é ã�åØ±�â ì â7ä�à�æ ì Ûcï ì Û ó ä
ãjC ì Û ý åØäçåØä¦à@á è àVåØà é âSôØâ7íkà éí7Û�ï�ï)Û�ã
å%à¾åØâ éaì@è ä
ã¢ÛcïÕôØß�ò � Û¶â�� î ôØÛ�å%à�à@á¢â é¾è û�åØä êcé æ ì Û�ï åØä¢í ì â7ï)â7ä�à è ô é á¢Û ì à@â é à î è à¾áí7Û�ï î
ó à è à¼åËÛ�ä ñ à¾á
å é q <"| r]Hht)uwv`Hhxnqzy , v , s{x , |#; r < ×|uwv�r | % è î¢î ì Û è í�á+ ì¾é à ì@è ä
ã¢ÛcïÕôØß é âSôØâ7íSà éeèé Û ó ì íSâçû�â ì à@â�� ñ�è ä¢ã�à¾á¢â7äaà ì åËâ é åËä é â87 ó â7ä
í7âÀâ è í�ápí7Ûcï)ï)Û�ã�åØà�ß3ÜÓåØà¾ápà¾á è à é Û ó ì íSâ¦ûcâ ì à@â$�æiÛ ì i0C ý è ã¢ä
â é¾é ò � æVä¢Û�ä¢â è�ì âÓæiÛ ó ä
ã ñ�è ä¢Û�à¾á¢â ìNé Û ó ì íSâ�û�â ì à@â��)å éNì@è ä
ã¢ÛcïÕôØß)í�á
Û é âSä è ä¢ã)à@á
âî ì Û�íSâ é¾é�ì â î â è à@âSãVòÑÿà@á�å ì ã�í7Ûcï)ï)Û�ã�åØà�ß é âSôØâ7íkà¾åØÛcä ì ó ôØâ¸åØä�û�Û�ô%ûcâ é ÜÝâSå ê á�à¾åØä ê à@á¢â�íSÛcï)ï)Û�ã
å%à¾åØâ é�è ä
ã ì@è äjCã¢ÛcïÕô%ß é âSôØâ7íSà¼åËä êÿè íSÛcï)ï�Û�ã
å%à�ß è íSí7Û ì ã
åØä ê à@Û�å%à é ÜÝâSå ê á�à9ò � á
å é ÜÝâSå ê á�à@âSãjC ì¾è ä¢ã¢Û�ïé í�á
â7ï)âpÜ è�é åØä�à ì Û�ã ó íSâ7ã ý ß�Þ�Û ì¾ê â ì�, ;b< × d =>=og ñÝè ä¢ã×å é åØï î ôØâ7ï)â7ä�à@âSã ý ß é à@Û ì åËä ê à@á
âÜÝâSå ê á�à é åËä è à ì âSâ ñ�è ô%ôØÛZÜÓåØä ê ý Ûëà@á ó¢î ã è à¾åØä ê Û�æ§Ü�âkå ê á�à é¸è ä
ã é âSôØâ7íSà¼åËÛ�ädÛ�æ�í7Ûcï)ï)Û�ã
åØà¼åËâ éåØä�} � ôËÛ ê � ��à¼åËï)â�ò � á¢â0à ì åËí � ß î è�ì à¸Û�æ�à@á
å é¸ì ó ôØâ`å é à¾á¢âÀí�á¢ÛëåËíSâÀÛ�æ�ÜÝâSå ê á�à é ò[p é¼é âSä�à¼å è ôØô%ßÜÝâ�Ü è ä�àÓà¾á¢â�Ü�âkå ê á�à èëé¾é å ê ä¢âSãpà¾Û è í7Û�ï�ï)Û�ã
å%à�ß�à@Û ì â[Ù�âSíSàeá¢Û�Ü¤ï ó í�á�å%àÓã¢â7í ì â è�é âSã'à@á
âî Û�à@âSä�à¼å è ômæ ó ä¢íkà¾åØÛcäÕJ N&J � â è í�á$à¼åËï)âÀå%à¸Ü è�é�é âSôØâ7íkà@â7ã,æiÛ ì}ì â ì Û ó à¼åËä ê¢ñ ý ó à�à@á¢â ì â èëì â é Ûcï)âã
å � í ó ô%à é åØà ó è à¼åËÛcä é ò�~�Û ì â�� è ï î ôØâ ñ åØàNå é ä¢Û�à4íSôØâ è�ì á¢Û�Ü�à¾Û èëé¾é å ê ä)Ü�âkå ê á�àÝà@Û è í7Ûcï)ï)Û�ã]Cå%à�ßpà¾á è à ì â é ó ô%à@â7ã$åØä è ô è�ì¼ê âÀã
â7í ì â è�é âÀåØädà@á¢â î Ûëà@â7ä�à¼å è ô§æ ó ä¢íkà¾åØÛcädà¾á¢â`ô è�é à}à¾åØï)â`å%à¸Ü è�éí�á¢Û é â7ä ñ ý ó àNå é i-C ê Û�Û�ã�à¾á
å é à¼åËï)â ì Û ó ä¢ãVò�Þ�Û ì¾ê â ìD, ;Z< × d =>=og è�é¾é å ê ä�à@Ûçâ è í�á5í7Û�ï�ï)Û�ã
å%à�ß&�è ÜÝâSå ê á�à�â87 ó è ô�à@Û é Û�ï�â é ï è ô%ôTí7Ûcä é à è ä�à î ô ó é à@á¢â�ã�åL��â ì â7ä¢íSâ ý âSà�ÜÝâ7âSä�à@á¢â�ôØÛcä ê â é à è ä¢ãé á
Û ì à¾â é à î è à@á$ôØâ7ä ê à@á,æiÛ ì ��à¾á¢âÀô è�é à¸à¾åØï�â�å%à�Ü è�é â�� è ïÕåØä¢â7ã�ò A â ó é â è ï)Û ì âÕí7Ûcï î ô%åÀCí è à@â7ã,ÜÝâSå ê á�à¾åØä êaé í�á¢âSï)â�åØä�ûcÛ�ô%û�åËä ê'è ã¢âSí è ß�åËä ê'è ûcâ ì@è�ê âÕÛëæ4à¾á¢â�ã¢âSí ì â è�é â)åØä î Ûëà@â7ä�à¼å è ôæ ó ä¢íkà¾åØÛcäpâ è í�ápà¾åØï�â¦à¾á¢âçí7Ûcï)ï)Û�ã�åØà�ß�Ü è�é â�� è ïÕåØä¢â7ãVò� à�å é à@âSï î à¾åØä ê à@Ûdí è�ì¼ì ß*à@á¢â�Ü�âkå ê á�à¾â7ãÖí7Ûcï)ï)Û�ã�åØà�ß*åËã
â è æ ó ì à@á¢â ì�è ä¢ã]í�á¢Û�Û é â�à@á
âí7Û�ï�ï)Û�ã
å%à�ß$ÜÓåØà¾á*à¾á¢â)á
å ê á¢â é àçÜ�âkå ê á�à0æiÛ ì íSÛcä é åØã¢â ì@è à¼åËÛcä*åËä ì â ì Û ó à¾åØä ê ò � á
å é å é â è�é å%ôØßè íSí7Ûcï î ô%å é á¢â7ã ý ß ó é åØä êÃè á¢â è î åËä é à@â è ã×Û�æ è à ì âSâ5à@Û$á
Û�ôËã�à¾á¢â�íSÛcï)ï�Û�ã
å%à�ß2ÜÝâSå ê á�à é ò� Û�ÜÝâSû�â ì à@á
å éeêcì âSâ7ã
ß ì ó ôØâ0ã
Û�â é ä¢Û�à ê ó èëì@è ä�à@âSâ¦à@á è àeâ è í�ápí7Ûcï)ï)Û�ã�åØà�ß�ÜÓå%ô%ôTâSû�â7ä�à ó è ôØô%ßý âÕí7Ûcä é åËã
â ì âSã ñ ó ä
ôØâ é¾é0é î â7íkå è ôNí è�ì â�å é à è"� âSä*à¾Û ê�ì@è ã ó è ôØô%ßdåØä¢í ì â èëé âÕà@á¢â�ÜÝâSå ê á�à`Û�æ è ôØôÛ�à¾á¢â ì íSÛcï)ï�Û�ã
å%à¾åØâ é ò9~�Û ì â$� è ï î ôËâ ñ åØäaÛcä¢âçÛ�æ�Û ó ì åØä
å%à¾å è ôTâ�� î â ì åËï)â7ä�à é ó é åËä ê à@á�å éeì ó ôËâ ñè äÕåØäV �ä
å%à@âÓôØÛ�Û î Ü è�é í ì â è à¾â7ã ý ß�à�Ü�Û�i0C ê Û�Û�ãÕíSÛcï)ï�Û�ã
å%à¾åØâ é4è ô%à@â ì ä è à¼åØû�âSô%ß ý âkåËä ê í�á
Û é âSäVòA âçà¾á¢â ì âSæiÛ ì â è ý è ä¢ã
Ûcä¢â7ãaà@á
â ê�ì â7âSã
ß ì ó ôËâëò
.0/213/>��� �HZ"`n:�<s=+?R6QA-X3:�69�D�D<>=+?�Nj�^<2:�Z��^<\E� á¢â�âSä¢á è ä
í7â7ã þ ü'ÿ�û�únü î ì Û�í7âSã ó ì â}æ ì Ûcï E�âSíSà¾åØÛcä(f�ò�9
ò ¥ á èëé à@á ì â7â î Û é¼é å ý ôØâ¦Û ó à@íSÛcï)â éSöå%à}âkåØà¾á¢â ì í7Û�ä¢íSô ó ã¢â é à@á è àeà@á¢â0í ó ì¼ì âSä�à�Ù�Û�Ü 3$å é i0C»Û î à¾åØï è ô ñ Û ì à@á è àeà¾á¢â`íSÛcä ê â é à¼åËÛcä�JL3MJá è�é ã ì Û î¢î â7ã ý âSôØÛ�Ü à@á
â�à è�ì¾ê âkàçû è ô ó â ¦ ñ Û ì à@á è à`à¾á¢â é ó¢î
î ôØåØâ7ã�û è ô ó â�Û�æ � ä¢ÛaôØÛcä ê â ìé@è à¾å é  �â é åØä¢â87 ó è ôØå%à�ß � f�ò�9]��ò���á¢âSí � åËä ê à@á è à�à¾á¢âÃí7Ûcä ê â é à¾åØÛcä JO3MJ�å épè àaï)Û é à×¦ å épè äåØä¢â�� î â7ä é åØû�â)} ��� �4Û î â ì¾è à¾åØÛcä ñ�èëé å é ûcâ ì å%æ�ß�åØä ê åØæ � é à¾å%ô%ô�ï èD� â é åØä¢â87 ó è ô%å%à�ß � f�ò�9]�4á¢Û�ôØã é ò� =[��i � ��JO3MJSJ N&J � � � =Q��i � �VU 5 3 ��� �-N �$� ��lA â0í è äaà@á¢â ì âSæ�� ì â¦à@â é àeà@á�� é â¦à��9��à@â ì ïÕåËä è à¾åØä ê í{�cä¢ã�åØà¼å��cä é}è æ�à@â ì â è í�á ì â ì � ó à¾åØä ê�é à¾â î ò� á¢â�i0C�� î à¾åØï è ôØå%à�ß�í{��ä¢ã
å%à¾åL�cäJL3MJ�JONPJ � T � =9��i$�VU��î�����{�\� � � � l�� � �0� � �0�



���
å é á����ÝâSûcâ ì ï ó í�á�ï&� ì â¸í{��ï î
ó à è à¼å���ä è ô%ôØß�åËä�à¾â7ä é åØû�â�àz�Àû�â ì å%æ�ßcò � à é ûcâ ì å@ �í è à¾åL�cä�åËä�û���ôØû�â é� é á�� ì à@â é à î è à@á¤í{�cï î¢ó à è à¼å��cä é à��ã¢âkà@â ì ïÕåËä
â2à@á
â é á�� ì à¾â é à î è à@áÿã�å é à è ä¢íSâ é æ�� ìpè ôØôí{��ï�ï&��ã
å%à¾åØâ é7ñ
è ä¢ã�à@á¢â ì âSæ�� ì âeà è"� â é à¼åËï)â;} ���f�$  � � ô�� ê � �
� A â ì â7ã ó í7â�à@á¢âeàz��à è ô�à¾åØï)âé î â7ä�àe�cäÃí�á¢âSí � åØä ê à@á
å é í{�cä¢ã�åØà¼å��cä ý ß-�cä�ôØß'ûcâ ì åØæ�ß�åØä ê å%àD�eá¢âSä2ä¢âSí7â é¾é@èëì ßcò&¡ é ô��cä ê'èëéà@á
â+Ù^��� å é ä���à¢i0C2� î à¾åØï è ô è ä¢ã*à@á¢â���à@á¢â ì à��Q�dà@â ì ïÕåØä è à¾åØä ê í{�cä¢ã�åØà¼å��cä éÕè�ì â�ä���à`ï)âSà ñà@á
â ì â[�ÓåØô%ô ý â è ä£i-C ý è ã î è à¾á3æ�� ì4é �cï)â}í{�cï)ï&��ã�åØà�ß�ò � ����âkûcâ ì7ñ �eá¢âSä5à@á
â�Ù^��� ý â7í¤�cï é âi0C2� î à¾åØï è ô ñ i0C ý è ã î è à¾á é ïÕå ê á�àaä���ô��cä ê â ì â$��å é à7ò E¥�j�Ýâ-�cä
ô%ß�í�á¢âSí � à@á¢â¦i-C�� î à¼åËï è ôà@â ì ïÕåØä è à¾åØä ê í¤�cä¢ã
å%à¾åL�cä§�eá
â7ä¢âkûcâ ì ��â èëì â ó ä è ý ôØâ'à��Ý �ä
ã è í¤�cï)ïH��ã
å%à�ß¨�ÓåØà¾á è ä7i-Cý è ã î è à@á è æ�à@â ì à ì ß�åËä ê ï è ä�ß'í¤�cï)ï&��ã
å%à¾åØâ é ò©¡�à î ì â é â7ä�à ñ ��â`à ì å êcê â ì à¾á¢âÀí�á
â7í � å%æBf�ª �í{��ï�ï&��ã
å%à¾åØâ é á è û�â ý â7âSä]à ì åËâSã«�Óå%à@á�� ó à é ó í7í7â é¾éSñ �eá¢â ì â � å é à@á¢â�ä ó ï ý â ì ��æ�ûcâ ì à¼åËíSâ éåØäpà¾á¢â0åØä î¢ó à ê�ì@è î á�ò�Þ9� ì¾ê â ì�, ; < × ó é â è�é åËïÕå%ô èëì à ì å êcê â ì åËä ê�é í�á¢â7ï)â��eá
â ì âçà@á
âçà ì å êcê â ìî ��åËä�àeå é åØä é à@â è ã î ì � î � ì à¼å��cä è ôVàz�Õà¾á¢âçä ó ï ý â ì ��æ�í¤�cï)ïH��ã
å%à¾åØâ é ò
¬£>® ¯�°-±-²³±�´ µ·¶�¸ ¹"º »-¼{¸Dº ¸+±£µ¾½eµ¾²{¿H±
À�ÁjÂzÃ�Ä£Å�Æ�Ä¤ÇCÈ �WÉ�Ê&Ê Ä¤Ë¤ÂsÈ � Á Ê{ÌQ� Ä ÄoÍ�Î�Ï)ÈLÁ�Ä{Ð¨ÇÑÎ�ÆsÈ �WÉ�Ê Î Ê ÅÒÄ¤Ë¤Â ÊH�ÑÓ Â�Ã�ÄbÈ�Ï&Å�ÔLÄ{Ï&Ä¤ÁCÂzÎÑÂ�È � Á ��ÓÂzÃ�Ä+Ë � Á�Ë É ÆsÆ�Ä{Á�Â Ù^��� ÎÑÔLÕ � ÆsÈ
ÂzÃ�Ï(Ö En� Ï&Ä©È�Ï&Å�ÔLÄ{Ï&Ä¤ÁCÂzÎÑÂ�È � Á(Ð�Ä{ËoÈ Ê È � Á Ê3� Ä¤Æ�Ä Ì Ã ��� ÄoÇWÄ{Æ Ì Ô�Ä Ó Â� Å×Ä{ÁØÖ A«Ä(Ä¤Ï&Å�È�Æ>È�Ë{ÎÑÔ
ÔLÙ�ÄoÍ¥Å�Ô � ÆsÄ(ÈLÁ�Â�Ã�È Ê�Ê Ä{Ë¤ÂsÈ � Á�ÂzÃ �WÊ Ä É Á�ÆsÄ Ês� ÔLÇ�Ä{Ð§È Ê�ÊsÉ Ä Ê Î�Á�Ð Ê ÄoÔ�Ä¤Ë¤ÂÎ�Á È�Ï&Å�ÔLÄ{Ï&Ä¤ÁCÂzÎÑÂ�È � Á Ê Ä¤Â�ÂsÈ�Á�Õ�ÂzÃ�ÎÑÂTÈ Ê Õ �n� Ð Ó�� Æ3ÂzÃ�ÄUÂ�ÙnÅ�ÈLË³ÎÑÔ�Å�Æ �WÚ ÔLÄ{Ï Ê Â�Ã^ÎÑÂ � Ä Ê Ã^ÎhÔLÔ�Ä{Á CË ��É Á�ÂzÄ{Æ¤ÖfAÛÄ3Â�Ã�Ä{Á Ê Ã ��� Â�Ã^ÎÑÂ�ÂzÃ�ÄTÈLÏ&Å�ÔLÄ{Ï&Ä{Á�Â�ÎhÂ�È � ÁÜÈ ÊBÊsÉ Å×Ä{ÆsÈ � Æ·Â � Ô
È�Á�Ä{Î�Æ�Å�Æ � ÕWÆzÎ�Ï&Ï)ÈLÁ�ÕÊ�� Ô É ÂsÈ � Á�Ï&Ä¤Â�Ã � Ð Ê È�Á E Ä{ËoÂ�È � Á f Ö ? ÖLÝ Ì Î�Á�Ð(Õ�ÈLÇ�Ä Ó�É ÆsÂ�Ã�Ä{ÆTÐ�ÄoÂ�ÎÑÈ
Ô�Ä¤Ð Ê Â�ÎÑÂsÈ Ê Â�ÈLË Ê[� Á£ÂzÃ�ÄUË � Ï CÅ É Â�Ä{Ð i0C2� Å�ÂsÈ�ÏHÎÑÔ Ù^��� È�Á E Ä{Ë¤ÂsÈ � Á f Ö ? Ö f Ö¾Þ É Ä;Â � ÂzÃ�Ä[Ô�Ä¤Á�Õ�Â�Ã ��Ó ÂzÃ¥È Ê0Ê Ä{ËoÂ�È � Á Ì Â�Ã�Ä©ÆsÄ³Î�Ð�Ä¤ÆÏHÎ³Ù � È Ê ÃbÂ �¢Ê�ß ÈLÅ È
Â � Á£Î�à^Æ Ê Â3ÆsÄ³Î�Ð�ÈLÁ�Õ�Ö En� Ï&Ä ��Ó Â�Ã�Ä©ÈLÁ Ê ÈLÕWÃ�Â Ê ÎÑÁ�Ð Ê ÂzÎÑÂ�È Ê ÂsÈ�Ë Ê0Ó Æ � ÏáÂzÃ�ÄÂ É Á�È�Á�Õ�Å�Æ � Ë¤Ä ÊsÊ Î�ÆsÄDÆ�Ä¤ÅÒÄ{ÎÑÂzÄ¤Ð�ÈLÁ E Ä{Ë¤ÂsÈ � Á f Öãâ¥Ö
.0/�ä;/>� ��Z"`n:�<>=+?�å Zæ:�ç+6TSD69F\6B?BV
è0Ã�Ä¤Æ�Ä0ÎÑÆ�Ä Ê Ä¤Ç�Ä{Æ�ÎÑÔ¥ÈLÏ&Å�ÔLÄ{Ï&Ä{Á�Â�ÎhÂ�È � Á¢Ð�Ä¤Ë¤È Ê È � Á Ê Â�Ã^ÎÑÂ � Ä¤Æ�ÄBÔ�Ä Ó Â � Å×Ä{ÁeÈ�Á¢é¥Ä{ËoÂ�È � Á f Öãê�Öëè0Ã�Ä¤ÙÎ�ÆsÄ�ì
í � Ã�Ä¤Á�Â � Ë�Ã�Ä{Ë ß£Ó�� Æ i\î2� Å�Â�ÈLÏHÎÑÔ
ÈLÂ�ÙbÈLÁ ÂzÃ�ÄUÆ ��É Â�ÈLÁ�Ä þ ü'ÿqûú�üØÌ
í Â�ÙnÅ×Ä �ÑÓëÊ Ã � ÆsÂ�Ä Ê Â©Å^ÎhÂzÃ(Ë � Ï&Å É ÂzÎÑÂ�È � Á«ï$ÄmÍ�ÎÑË¤Â � ÆTÎ�Å�Å�Æ � ÍnÈ�ÏHÎÑÂ�Ähð Ì
í Æ É Ô�Ä Ó�� Æ Ê Ä¤ÔLÄ{ËoÂ�ÈLÁ�ÕbÎ)Ë � ÏHÏ � Ð�È
Â�Ù£È�Á Ê Ä{Î�Æ�Ë�Ã�ÈLÁ�Õ Ó�� Æ i\î�Ú Î�Ð�Å�ÎÑÂzÃ Ê¤Ì
í Ê Ë³ÎÑÔ
È�Á�Õ Ó Î�ËoÂ � Æ Ó�� Æ0ÂzÃ�ÄDÔLÄ{Á�Õ�Â�Ã�Å�Î�ÆzÎ�Ï&ÄoÂzÄ{Æ � Ì
í Î�Á�Ð(Â�Ã�ÄUÆ �WÉ ÂsÈ�Á�Õ �ÑÓ ÈLÁ�È
Â�È�ÎÑÔ Ù^��� Ö

ñ«Ä[ÆsÄ Ó Ä¤Æ¾Â � ÎeÅ�Î�ÆsÂsÈ�Ë É ÔòÎÑÆ·Ë � Ï Ú È�Á�ÎÑÂ�È � Á ��Ó�� Å�Â�È � Á Ê·Ó�� Æ¾Â�Ã�Ä3È�Ï&Å�ÔLÄ{Ï&Ä{Á�ÂzÎÑÂ�È � ÁÜÅ�Î�ÆzÎ�Ï&ÄoÂzÄ{Æ ÊÎ Ú×� ÇWÄeÎ Ê Î v ,oó$ó r |Cô ��Ó ÂzÃ�ÄUÈLÏ&Å�ÔLÄ{Ï&Ä{Á�Â�ÎhÂ�È � Á Ì Î�Á�Ð �WÉ ÆTÕ � ÎhÔØÈ Ê Â � à�Á�Ð�Î)Õ �n� Ð Ê Ä¤ÂsÂ�ÈLÁ�Õ�Ö
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ö9÷ � 	£ø�ù � ÷ �
è0Ã�Ä Ú Ä Ê Â Ê ÄoÂ�ÂsÈ�Á�Õ&È Ê{Ì^��Ó Ë �WÉ Æ Ê Ä Ì Ð�Ä{Å×Ä{Á�Ð�Ä{Á�Â � Á£Â�Ã�ÄDÈ�Á�Å É Â Ê ÂzÃ^ÎhÂ � ÄUÆ É Á ÂzÃ�Ä�ÎhÔ�Õ � ÆsÈ
ÂzÃ�Ï� Á Ì�Ê ÈLÁ�Ë{Ä�ÈLÂeÈ ÊeÉ Á�Ô
È ß Ä¤Ô
ÙÛÂ�Ã^ÎÑÂeÂzÃ�Ä¤Æ�ÄHÈ Ê Î Ê ÄoÂ�ÂsÈ�Á�Õ�ÂzÃ^ÎÑÂeÈ Ê�� Å¥Â�ÈLÏ�ÎhÔ Ó�� ÆeÎÑÔ
Ô�È�Á Ê Â�ÎÑÁ�Ë{Ä Ê¢��ÓÂzÃ�Ä;Ë � Á�Ë É Æ�Æ�Ä¤Á�Â Ù^��� Å�Æ �WÚ ÔLÄ{Ï Ö¾ñÛÄTÂzÃ�Ä{Æ�Ä Ó�� Æ�Ä[Æ�Ä Ê Â�ÆsÈLË¤Â �WÉ ÆQÎÑÂ�Â�Ä{Á�Â�È � Á�Â � Â�Ã�Ä[Ë � Á�Ë É Æ�ÆsÄ{Á�ÂÙ^��� È�Á Ê Â�Î�Á�Ë{Ä Ê Â�Ã^ÎÑÂ � Ä Ê Ã�ÎÑÔLÔëÄ{Á�Ë �WÉ Á�ÂzÄ¤Æ{Ö�ú[Ä¤Ë³ÎÑÔ
Ô Ó Æ � Ïûé¥Ä{ËoÂ�È � Á¨ÝWÖãüÜÂ�Ã^ÎÑÂ;ÂzÃ�Ä)ÄoÔLÈLÏ)È�Á^Î îÂ�È � Á � Æ�Ð�Ä{ÆsÈLÁ�Õ«ÎÑÔLÕ � ÆsÈ
ÂzÃ�ÏýÄ{Ï&Å�Ô � Ù Ê Î-Æ�Ä{Ë É Æ Ê ÈLÇ�Ä�Ð�È
ÇCÈ�Ð�Ä î Î�Á�Ð î Ë � Á�þ É Ä{ÆÜÎ�Å�Å�Æ � Î�Ë�Ã Ú Î Ê Ä{Ð� Á¦ÇWÄ{Æ>ÂzÄmÍOË É Â Ê¤Ì Î�Á�Ð¦ÂzÃ^ÎhÂ�Â�Ã�Ä�Ë � Á Ê ÂzÆ É Ë¤Â�È � Á ��Ó ÇWÄ¤ÆsÂzÄmÍOË É Â Ê Æ�Ä¤þ É È�ÆsÄ Ê Â�Ã�Ä Ês� Ô É Â�È � Á«Â �ÈLÁ Ê ÂzÎ�Á�Ë{Ä Ê9��Ó ÂzÃ�Ä[Ë � Á�Ë É ÆsÆ�Ä{Á�Â Ù^��� Å�Æ ��Ú Ô�Ä¤Ï Ö ¡ ÂQÂ�Ã�Ä[Â � Å�ÔLÄ¤Ç�Ä¤Ô ��Ó Â�Ã�Ä©ÆsÄ{Ë É Æ Ê ÈLÇ�Ä+Å�Æ � Ë{Ä Ê�Ê¤ÌÂzÃ�Ä;ÈLÁ�Å É Â9ÕWÆzÎ�Å�Ã Ê9��Ó ÂzÃ�Ä;Ë � Á�Ë É Æ�ÆsÄ{Á�Â Ù^��� ÈLÁ Ê ÂzÎ�Á�Ë¤Ä Ê9Ó Æ � ÏáÂzÃ�Ä[ÇWÄ{Æ>ÂzÄmÍbË É Â0Ë � Á Ê Â�Æ É ËoÂ�È � ÁÅ�Æ � Ë¤Ä{Ð É ÆsÄ[Î�Æ�ÄTÄoÍ�Î�ËoÂ�Ô
Ù)ÂzÃ�Ä3ÈLÁ�Å É Â Ê Â � ÂzÃ�ÄTÄ¤Ô
ÈLÏ&ÈLÁ^ÎÑÂsÈ � Á � ÆsÐ�Ä{Æ>È�Á�Õ�ÎÑÔLÕ � Æ>ÈLÂ�Ã�Ï Ì ÇCÈ � ÖnÕ�ÆzÎ�Å�Ã Ê��ÓÒÊ ÙnÏ&Ï&Ä¤ÂzÆ>È�Ë;Å ��Ê È
Â�È
ÇWÄTÐ�Ä¤à�Á�ÈLÂ�Ä;ÏHÎÑÂ�ÆsÈLË{Ä Ê Ö ÿ�ñ«Ä3Ë�Ã �¥��Ê Ä f�ª Ï�ÎhÂzÆsÈLË{Ä Ê·Ó Æ � Ï Â�Ã�Ä Ê ÂzÎ�Á�Ð^Î�ÆsÐ�©ÎÑÆ � Ä¤Ô
Ô î � � ÄoÈ�Á�ÕOË � Ô
ÔLÄ{Ë¤ÂsÈ � Á ��ÓDÊ Å^Î�Æ Ê Ä�ÏHÎÑÂzÆ>È�Ë¤Ä Ê d Ý �hg d Ý õhg$Ì0� È
ÂzÃ§Â�Ã�Ä Ê Ï�ÎhÔLÔLÄ Ê ÂbÏHÎÑÂzÆ>È
ÍÃ^Î³ÇCÈ�Á�Õ õ ü£Ç�Ä{Æ>Â�ÈLË{Ä Ê Î�Á�ÐkÂ�Ã�Ä¢Ô�Î�Æ�ÕWÄ Ê Â&Ý � â � Ö ¡©Ê+Ó�� Æ©Â�Ã�Ä)Ë � ÏHÏ � Ð�È
Â�Ù Ê Å×Ä{ËoÈLà^Ë{ÎÑÂ�È � Á Ì ÂzÃ�ÄÇWÄ¤ÆsÂ�ÄoÍkË É ÂUË � Á Ê ÂzÆ É Ë¤ÂsÈ � Á«Ë¤Æ�Ä³ÎhÂzÄ Ê+Ó�� Æ+Ä³Î�Ë�Ã-Ç�Ä{ÆsÂ�ÄoÍ � ��Ó ÂzÃ�Ä¢ÈLÁ�Å É ÂUÕWÆzÎ�Å�ÃkÎ Ê ÏHÎÑÔ
Ô·Ë � Á îÊ ÂzÎ�Á�ÂeÁ É Ï Ú Ä{Æ ��Ó9É Á�ÈLÂ î Ð�Ä¤ÏHÎ�Á�Ð¦Ë � Ï&Ï � Ð¥ÈLÂsÈ�Ä Êe� È
ÂzÃ � Î Ê Â�Ã�Ä Ê��WÉ ÆsË{Ä)ÇWÄ¤ÆsÂ�ÄoÍÛÎ�Á�Ð � È
ÂzÃÆzÎÑÁ�Ð � Ï)Ô
Ù¢Ë�Ã �WÊ Ä{Á Ê ÈLÁ ßCÊ Ö � � ñ«ÄTÎ�Ð � Å¥Â¾ÂzÃ^ÎhÂ�Î�Å�Å�Æ � Î�Ë�Ã)Â � Õ�Ä{Á�Ä¤ÆzÎÑÂ�Ä � Á�Ä Ê Ä¤Â ��Ó Ë � ÏHÏ � Ð�È îÂ�ÈLÄ Ê�Ó�� Æ¢Ä³ÎÑË�ÃOÈ�Á�Å É Â)ÏHÎÑÂzÆ>È
Í Ì·� È
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Test Matrices

Comparison of Running Times for Exact and Approximate Shortest Path Versions

RoundRobin
RandSeq
DistWtRand
PotWtRand
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Test Matrices

Comparison of Number of Reroutes for Exact and Approximate Shortest Path Versions

RoundRobin
RandSeq
DistWtRand
PotWtRand
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Test Matrices

Comparison of # Commodities Examined for Exact and Approximate Shortest Path Versions
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Matrices in Ascending Running Time

Comparison of Average Flow Rerouted per Step Against Minimum Average

Scale by 1.414
Scale by 1.189
Scale by 1.091
Scale by 1.044
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Matrices in Ascending Running Time

Ratio of Total Flow Rerouted to Total Commodity Demand

Scale by 1.414
Scale by 1.189
Scale by 1.091
Scale by 1.044
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Matrices in Ascending Running Time

Ratio of Initial Flow Congestion to Target Flow Congestion

Min Hop
1 Shortest Path
2 Shortest Paths
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Matrices in Ascending Running Time

Ratio of Number of Reroutes to Number of Commodities

Min Hop
1 Shortest Path
2 Shortest Paths
4 Shortest Paths
8 Shortest Paths
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Matrices in Ascending Running Time

Ratio of Total Flow Rerouted to Total Commodity Demand

Min Hop
1 Shortest Path
2 Shortest Paths
4 Shortest Paths
8 Shortest Paths
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Matrices in Ascending Running Time

Fraction of Commodities Rerouted

Min Hop
1 Shortest Path
2 Shortest Paths
4 Shortest Paths
8 Shortest Paths
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Ë�ÌBÍ'Î�ÎUÏ3Í'Î0Í(Ð	Ñ8Ò6Ó`Ñ6Ô�Õ5Öw×�ÎØÍ{Ù9Í(ÐjÚ:Ì7× .QÛ ÕNÍ(Ð�Õ Û5. Î0ÒiÚ:ÐjÕ2Ü	Ò7Ó	Ò8Ö=Ú:ÝQÐmÍ'Ð	ÓmÍ'Ð3Í'Î�Ù�Ö�Ú0Ö .(Þ Ó�Ú�ßàÚ0Ó	Ò%á
Í(Ð	Ódá<Ñ . Ð	âàÔ	Ò Û Ý Û Í(×	ÜaÍ'Î0Ý .QÛ Ú�Õ2Ü	Ì7Ö8ã�ä<Ð ÞO.QÛ ÌBÍ'Î�Î�ÙQåqÍ^Ñ6Ô�ÕtÚ:Ö � Ï3Í'Î0Í(Ð	Ñ6Ò8Ó � Ú Þ Ú:Õ5Ö Û Ò6Ì . ß'Í'ÎUÓ	Ò%á
Ñ . ÌB× . Ö=Ò6ÖzÕ5Ü	Ò1Ý Û Í(×	Ü`Ú0Ð�Õ . ×�Ú:Ò6Ñ6Ò8Ö .(Þ/Û5. Ô	Ý(Ü�Î:Ù`Ò8âdÔ	Í'Î/Ö�Ú ± Ò(ãlË�Ô	ÑNÜuÍAÑ6Ô�ÕwÚ:ÖzÓ	Ò8Ö=Ú Û Í(Ï�Î:ÒCÚ:Ð
Ó�Ú�ßàÚ0Ó	Ò%áLÍ(Ð�Ó�á<Ñ . Ð	âàÔ	Ò Û Í'Î:Ý .QÛ Ú�Õ2Ü�ÌBÖ!Í(Ö�Ú�Õ2Ö�Ï3Í'Î0Í(Ð	Ñ6Ò8Ó	Ð	Ò8Ö5ÖpÒ8Ð	Ö5Ô Û Ò6Ö�Õ2Ü3Í'ÕEÕ5Ü	Ò Û Ò6Ñ8Ô Û Ö�Ú:ß(ÒiÖ5Ô	Ïdá
× Û=. Ï�Î:Ò6Ì7Ö . ÐgÕ2Ü�Ò Û Ò6ÌBÍ'Ú:Ð�Ú:Ð	Ý7Ñ . Ì7× . Ð	Ò8ÐàÕ5ÖEÍ Û Ò .(ÞqÛ5. Ô	Ý(Ü�Î:ÙBÕ2Ü�ÒIÖ2Í(Ì7ÒIÖ=Ú ± Ò'ã ; Õ�Õ2Ü	ÒpÖ5Í(Ì7Ò
Õ5Ú:Ì7Ò(å"Ú�Õ2ÖFÖ=Ú ± ÒgÑ . Ð�Õ Û=. Î0ÖwÕ2Ü	Ò1Ò)ædÕ2Ò8Ð�Õ .(Þ Ú:Ð�Õ2Ò Û Í(Ñ8Õ=Ú . ÐhÏ+Ò)Õ 4 Ò8Ò6ÐuÚ�ÕiÍ(Ð�ÓmÕ2Ü	Ò1Ö5Ô	Ï�× Û5. Ï�Î0Ò8ÌBÖ8ã
ç Ü�Ú:Ö�Ñ6Ô�Õ=á<Ö=Ô	Ï	× Û=. Ï�Î:Ò6ÌèÚ0Ð�Õ5Ò Û Í'Ñ8Õ5Ú . ÐgÔ�Ö5Ô3Í'Î�Î�Ù1Ú:Ð�Õ Û5. Ó	Ô	Ñ8Ò6Ö�Í'Ó	Ó�Ú�Õ5Ú . Ð3Í'ÎrÑ . Ö=Õ 4 Ü�Ò6Ð^Ö . Î0Ô�Õ=Ú . Ð	Ö
Õ . Õ2Ü	ÒIÖ=Ô	Ï	× Û=. Ï�Î:Ò6Ì7Ö�Í Û ÒpÑ . ÌzÏ�Ú0Ð	Ò8Ó^Õ . ÝQÒ)Õ2Ü	Ò Û Õ .iÞO.(Û Ì©ÍiÖ . Î:Ô�Õ=Ú . ÐgÕ . Õ2Ü	Ò .QÛ Ú:Ý(Ú:Ð3Í'Î+× Û5. Ïdá
Î:Ò6Ì?ã

�3.QÛ Ö . Ì7ÒCÑ)ÎØÍ'Ö5Ö5Ò8Ö .(Þ Ý Û Í(×�Ü	Ö6åqÌ . Ö=ÕzÐ . ÕNÍ'Ï�Î:Ù9×�ÎØÍ(Ð	Í Û Ý Û Í(×�Ü	ÖCé ö�ê ù ÷,ë åÏ	Í'ÎØÍ'Ð	Ñ6Ò8ÓhÑ6Ô�Õ5Ö
4 Ú�Õ2ÜlÖ=ÌBÍ'Î:ÎZÖ�Ú ± ÒzÍ Û ÒtìàÐ .�4 ÐlÕ . Ò)ædÚ:Ö=Õ6ã �!.�4 Ò8ß(Ò Û årÚ0ÐAÝQÒ8Ð	Ò Û Í'Î�å3Ì . Ö�Õ�Ý Û Í(×	Ü�Ö�Ó . Ð . Õ!Ü	Í�ß(Ò
Ö5ÌBÍ'Î�Î�Ï3Í'Î0Í(Ð	Ñ6Ò8ÓiÑ6Ô�Õ2Ö6ã"ä<Ð Þ Í(Ñ8Õ6å'Õ5Ü	Ò/× Û=. Ï�Î:Ò6Ì .(Þ	í Ð	Ó�Ú:Ð	ÝIÍ!Ï	Í'ÎØÍ'Ð	Ñ6Ò8Ó�Ñ6Ô�Õ .(Þ Ì�Ú0Ð�Ú0ÌFÔ	Ì³Ö�Ú ± Ò
. Ð9Í(Ð9Í Û Ï�Ú�Õ Û Í Û Ù>Ý Û Í'×	ÜvÚ0Öpî � á<Ñ . ÌB×�Î0Ò)Õ2Ò ö�ïkÚ ÷ ãtðZÒ)Ú0Ý(ÜàÕ . Ð`Í(Ð	Ó9ñ�Í .�ö�ïkÚ ÷ Ý�Í{ßQÒiÕ2Ü�Ò í3Û Ö�Õ
Í'Î:Ý .QÛ Ú:Õ5Ü	Ì ÞO.QÛqí Ð	Ó�Ú:Ð	ÝIÏ3Í'Î0Í(Ð	Ñ8Ò6Ó�Ñ6Ô�Õ2Ö .(Þ Í(×	× Û=. ædÚ:ÌBÍ'Õ2Ò)Î:Ù . ×�Õ5Ú:ÌBÍ'Î�Ö=Ú ± Ò(ã\ËàÚ0Ð	Ñ8Ò/Õ2Ü�Ò6Ðyå(Õ5Ü	Ò8Ù
Í(Ð	Ó�ÌBÍ(Ð�Ù . Õ2Ü	Ò Û�Û Ò8Ö5Ò{Í Û ÑNÜ	Ò Û Ö\Ü3Í{ßQÒEÔ	Ö5Ò8Ó�Õ2Ü	Ò8Ö5ÒEÑ6Ô�Õ5Ö�Õ . Ó	Ò)ßQÒ)Î . ×B× . Î:ÙàÎ . Ý�Í Û Ú:Õ5Ü	Ì�Ú0Ñ%á�Õ=Ú0Ì7Ò6ÖLá
. ×�Õ=Ú0ÌBÍ'Î Û Ò6Ñ6Ô Û Ö=Ú�ßQÒ?Í'×	× Û5. ædÚ:Ì1Í�Õ5Ú . ÐuÍ'Î:Ý .QÛ Ú:Õ5Ü	Ì7Ö ÞO.QÛ ÌBÍ(Ð�ÙaÝ Û Í(×	Üa× Û5. Ï�Î0Ò8Ì7Ö6å�Ú:Ð	Ñ8Î:Ô	Ó�Ú:Ð	Ý
Õ2Ü�Ò�Ò)Î:Ú:Ì�Ú0Ð3Í�Õ5Ú . Ð .QÛ Ó	Ò Û Ú0Ð	ÝpÍ'Î0Ý .QÛ Ú�Õ2Ü	Ì�Õ5Ü3Í'Õ 4 Ò/Ö5Ü	Í'Î:Î�Ö=Õ5Ô	Ó�ÙtÚ:Ð - Ü3Í(×�Õ5Ò Ûò ã ç Ü�Ò�ðSÒ8Ú:ÝQÜ�Õ . Ðdá
ñ�Í . Ï3Í'Î0Í(Ð	Ñ8Ò6Ó9Ñ6Ô�ÕtÑ . Ð	Ö�Õ Û Ô�Ñ8Õ5Ú . ÐaÍ(Ð	ÓvÕ5Ü	Ò8Ú Û Í(Ö5Ö . Ñ)ÚØÍ�Õ2Ò6Ó`Ö5×	Í Û Ö=ÒBÑ8Ô�ÕtÑ . Ð	Ö=Õ Û Ô	Ñ)Õ5Ú . Ð ÞO.QÛ Ì
Õ2Ü�ÒwÖ=Ô	Ï ß Ò8Ñ8Õ .(Þ Õ5Ü�Ú:Ö!ÑNÜ3Í'×�Õ2Ò Û ã

ó Ò í3Û Ö=ÕiÒ%æ�Í(Ì�Ú0Ð	ÒBÕ2Ü	Ò7Ú:ÐàÕ=Ú0ÌBÍ'Õ5Ò Û Ò8Î0Í'Õ5Ú . ÐaÏ+Ò)Õ 4 Ò8Ò6ÐuÑ6Ô�Õ2ÖFÍ(Ð	ÓmÑ . Ì7Ì . Ó�Ú�Õ<Ù °3.�4 ÖFÚ:Ð
Ë�Ò8Ñ8Õ5Ú . ÐCô�ã:õ(å�Í(Ð�ÓBÕ5Ü	Ò6Ðg× Û Ò6Ö=Ò6Ð�Õ/Õ5Ü	Ò!ðZÒ)Ú0Ý(ÜàÕ . Ð�á<ñ!Í . Ñ . Ð	Ö=Õ Û Ô	Ñ)Õ5Ú . Ð ÞO.QÛ Ö5×	Í Û Ö=Ò!ßQÒ Û Õ5Ò)æ1Ñ6Ô�Õ5Ö
Ú:Ð_Ë�Ò6Ñ)Õ5Ú . Ð_ô�ã ù ãjö!Ð�Î�Ú:ì(Ò^Õ2Ü	Ò1Õ Û Ò6Í'Õ2Ì7Ò8ÐàÕ .(Þ ßQÒ Û Õ2Ò%æuÑ6Ô�Õ2ÖiÚ:ÐhÕ2Ü	ÒCÎ�Ú�Õ2Ò Û Í'Õ2Ô Û Ò(å 4 ÒgÓ . Ð . Õ
Û Ò8Ó	Ô	Ñ8ÒvÕ2Ü	Òlß(Ò Û Õ2Ò)ænÑ6Ô�Õg× Û5. Ï�Î0Ò8Ì Õ . Õ2Ü	Ò>Ó�Ú Û Ò6Ñ)Õ2Ò6Ó�Ò8Ó	ÝQÒjÑ6Ô�Õg× Û=. Ï�Î:Ò6Ì?ã¬ä<Ð	Ö=Õ5Ò{Í(ÓyåEÕ2Ü�Ò
Ñ . Ð	Ö=Õ Û Ô	Ñ)Õ5Ú . Ð 4 Ò>× Û Ò6Ö=Ò6Ð�Õ 4�.QÛ ìàÖ1Ó�Ú Û Ò6Ñ)Õ5Î�Ù . Ð_Õ5Ü	ÒAÚ:Ð	×	Ô�ÕCÝ Û Í(×	Üyå/Í(Ð	Ó_Ú0ÖBÑ . Ð�Ö=Ú:Ó	Ò Û Í(Ï�Î�Ù
Ö=Ú:Ì7×�Î:Ò Û Õ2Ü	Í(Ð|Ú�Õ2ÖCÒ8Ó	ÝQÒ%á<Ï3Í(Ö=Ò6Ó�Ñ . Ô	Ð�Õ2Ò Û ×3Í Û Õ{ã�ä<Ð�ËdÒ6Ñ8Õ=Ú . Ð�ô�ã÷ô�å 4 ÒvÑ . Ð	Ö�Ú0Ó	Ò Û Í Þ Ô Û Õ2Ü	Ò Û
Ö=Ú:Ì7×�Î�Ú í Ñ6Í'Õ5Ú . ÐvÕ . Õ2Ü�ÒzÖ5×	Í Û Ö=ÒiÑ6Ô�Õ�Ñ . Ð�Ö=Õ Û Ô	Ñ8Õ=Ú . Ðyã ç Ü�Ò6Ö5Ò�Ñ . Ð	Ö�Õ Û Ô�Ñ8Õ5Ú . Ð	ÖpÍ Û ÒwÒ6Ì7×�Ú Û Ú:Ñ{Í'Î�Î�Ù
Ò8ß'Í'Î:Ô3Í'Õ5Ò6ÓvÚ:Ð`Ë�Ò6Ñ)Õ5Ú . Ð`ô�ã ò ã ó ÒiÍ'Î0Ö . Ñ . Ð�Ö=Ú:Ó	Ò Û Í(Ð�ÓvÒ8ß'Í'Î:Ô3Í'Õ5ÒiÚ0Ð`Ë�Ò8Ñ8Õ=Ú . Ð9ô�ã ï Õ5Ü	ÒiÔ	Ö=Ò .(Þ
Ö=Ú:ÌzÔ�ÎØÍ'Õ5Ò6ÓlÍ(Ð	Ð	Ò6Í'Î:Ú:Ð	Ý ÞO.QÛ�í Ð	Ó�Ú0Ð	ÝBÖ5×	Í Û Ö=ÒFÑ8Ô�Õ2Ö8ã

ä<Ð�Ë�Ò6Ñ)Õ5Ú . Ðøô�ã ê å 4 Òj× Û Ò6Ö5Ò8Ð�Õ^Õ2Ü	Ò9ðSÒ8Ú:ÝQÜ�Õ . Ð�áLñ�Í . Ï3Í�ÎØÍ(Ð�Ñ6Ò6Ó�Ñ8Ô�Õ?Ñ . Ð�Ö=Õ Û Ô	Ñ8Õ=Ú . Ð�Í'Ð	Ó
Ò8ß'Í'Î:Ô3Í'Õ5Ò^Ú:ÕBÍ(ÝQÍ'Ú0Ð�Ö=ÕBÍjÏ3Í'Î0Í(Ð	Ñ8Ò6Ó_Ñ6Ô�Õ7Ü	Ò8Ô Û Ú:Ö=Õ=Ú0Ñ ÞO. Ô	Ð�Ó�Ú:Ð�Õ2Ü	Ò^Ö=×3Í Û Ö=Ò>ÌBÍ'Õ Û Úùæu×3Í'ÑNì'Í'ÝQÒ
Ë �r; ñ!Ë �+;�
óö ô ï ÷ ã � Ú:Ð3Í'Î�Î:Ù(åàÚ:Ð1Ë�Ò6Ñ)Õ5Ú . Ð1ô�ã Ú å 4 Ò�Ú:ÐàÕ Û5. Ó	Ô	Ñ8Ò!ÍpÐ . Ð	Ö=Õ2Í(Ð	Ó3Í Û ÓBÑ . Ö�Õ�Ì7Ò6Í(Ö5Ô Û Ò
ÞO.QÛ Ï3Í'Î0Í(Ð	Ñ8Ò6Ó_Ñ6Ô�Õ5Ö6å�Í'Ð	Ó�Ò)ß'Í'Î0Ô	Í'Õ2Ò?Õ2Ü	Ò?Ô	Ö=Ò .'Þ Ö=Ú:ÌzÔ�ÎØÍ'Õ5Ò6ÓúÍ'Ð	Ð	Ò{Í�Î:Ú:Ð	Ý ÞO.QÛ�í Ð	Ó�Ú:Ð	Ý`Ö5Ô	ÑNÜ

õQõ�û
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0 132 Ç�Å54/6%7 2 ¿98:6�;�<>=?=@< A 1CBEDGF�H <dcJI
ó Ò�ÏrÒ6Ý(Ú:ÐgÏ�ÙCÏ Û Ú:Ò�K	Ù Û Ò)ßdÚ:Ò 4 Ú:Ð	ÝiÕ5Ü	Ò�Ñ)ÎØÍ(Ö=Ö=Ú:Ñ{Í'ÎoÌBÍ�æàáLK .�4 Ì�Ú0Ð�á�Ñ6Ô�Õ Û Ò8Ö5Ô�Î�Õ2Ö ÞO.(Û Ö�Ú0Ð	Ý'Î0ÒIÍ'Ð	Óù á�Ñ . Ì7Ì . Ó�Ú:Õ<ÙMK .�4 Ö6ãVðSÒ)Õ�NPO³éRQ ±TS ë ÏrÒ�Í'ÐiÔ	Ð	Ó�Ú Û Ò8Ñ8Õ5Ò6Ó7Ý Û Í'×	Üyå 4 Ü	Ò Û Ò�Ò6Í(ÑNÜ�Ô	Ð	Ó�Ú Û Ò6Ñ8Õ5Ò6Ó
Ò6Ó�ÝQÒ � Ü3Í(Ö�ÍFÐ . Ð	Ð	Ò8Ý�Í'Õ=Ú:ß(ÒIÑ{Í(×3Í'Ñ8Ú�Õ<Ù�U@é � ë ãVä<ÐgÕ5Ü	ÒpÖ�Ú0Ð	Ý'Î0ÒpÑ . Ì7Ì . Ó�Ú�Õ<ÙJK .@4 × Û=. Ï�Î:Ò6Ì?å 4 Ò
Í Û ÒgÝ(Ú�ßQÒ6Ð_ÍvÖ . Ô Û Ñ8ÒgßQÒ Û Õ2Ò%æ � Í(Ð	Ó�ÍvÖ�Ú0Ð	ì`ßQÒ Û Õ2Ò%æ � åUÍ(Ð	ÓhÕ5Ü	Ò . ÏWVLÒ8Ñ8Õ=Ú:ß(Ò?Ú:ÖzÕ . Ö5Ò6Ð�Ó�Í'ÖÌzÔ�ÑNÜXK .@4 Í(Ö!× . Ö5Ö=Ú:Ï�Î:Ò ÞOÛ5. Ì � Õ .1� ã � Î .@4 Ñ6Í(ÐjÝ . Í�Î . Ð�ÝgÏ . Õ2ÜvÓ�Ú Û Ò8Ñ8Õ=Ú . Ð�Ö .(Þ Í(ÐvÒ8Ó	ÝQÒ'å
Ö5Ô�ÏWVLÒ6Ñ)ÕBÕ . Õ2Ü	Ò^Ñ . Ð	Ö�Õ Û Í�Ú0Ð�Õ�Õ2Ü	Í'ÕiÕ2Ü�Ò^Ö5Ô	Ì .(Þ K .�4 Í'Î . Ð	ÝjÏ . Õ5ÜuÓ�Ú Û Ò6Ñ)Õ5Ú . Ð	Ö .(Þ Í(ÐuÒ6Ó�ÝQÒ
Ñ{Í'Ð	Ð . ÕEÒ%æ�Ñ8Ò6Ò8Ó>Ú�Õ2Ö�Ñ{Í'×3Í(Ñ8Ú�Õ<ÙQã ç Ü	ÒtÓ	Ô	Í'Î .(Þ Õ2Ü�Ò+K .�4 × Û=. Ï�Î:Ò6Ì´Ú:Ö�Õ2Ü�ÒwÒ8Ó	ÝQÒIÑ8Ô�ÕE× Û5. Ï�Î0Ò8Ì?ã
; ÐjÒ8Ó	ÝQÒ�Ñ8Ô�ÕBé3Y ±[ZY ë Ú:ÖIÍg×3Í Û Õ5Ú�Õ5Ú . Ð .(Þ Õ5Ü	ÒzßQÒ Û Õ=Ú0Ñ8Ò6Ö .(Þ Õ2Ü	ÒiÝ Û Í(×	ÜvÚ:Ð�Õ . Õ 4�. Ð . Ð	Ò8ÌB×�Õ<Ù
Ö5Ò)Õ2Ö�Y¬Í(Ð	Ó ZY\O]Q ² Yzã ç Ü�ÒwÑ6Í(×3Í(Ñ)Ú:Õ<Ù .(Þ Õ5Ü	ÒtÑ6Ô�Õ6å	Ó	Ò8Ð . Õ2Ò8Ó>Ï�Ù^U@é3Y ±_ZY ë å�Ú:ÖEÕ5Ü	ÒIÖ5Ô�Ì .(Þ
Õ2Ü�ÒwÑ6Í(×3Í(Ñ)Ú:Õ=Ú0Ò8Ö .'Þ Õ5Ü	ÒtÒ6Ó	ÝQÒ8Ö!Ñ Û5. Ö=Ö=Ú:Ð	Ý7Õ2Ü	ÒtÑ6Ô�Õ{å	Ú�ãbÒ'ã

U@é3Y ±_ZY ë O `
a�bdc�egf ahc#i>j bdc�ki

U�é5l � ëTm
ó Ò�Ö2Í{ÙlÕ5Ü3Í'ÕIÕ2Ü�Ò�Ñ6Ô�ÕtÖ=Ò6×3Í Û Í'Õ2Ò8Ö � ÞOÛ=. Ì � Ú Þ Ò%æ�Í(Ñ8Õ=Î:Ù . Ð	Ò .(Þ � Í'Ð	Ó � Ú:ÖpÚ0Ð�YFã - Î:Ò{Í Û Î:Ù
Õ2Ü�ÒIÍ(Ì . Ô	Ð�Õ .(Þ K .�4 Õ2Ü3Í�Õ�Ñ{Í(Ð^ÏrÒpÖ=Ò6Ð�Õ ÞOÛ5. Ì � Õ .i� Ñ{Í(Ð�Ð . Õ�Ò%æ�Ñ8Ò6Ò8ÓAÕ5Ü	ÒIÑ{Í(×	Í(Ñ8Ú�Õ<Ù .(Þ Í'ÐàÙÑ6Ô�Õ^é3Y ±[ZY ë Ö5Ò8×3Í Û Í'Õ5Ú:Ð	Ý � ÞOÛ=. Ì � å ÞO.QÛ Õ2Ü	Ò1Ò6Ð�Õ5Ú Û ÒnK .�4 Ü3Í(ÖFÕ . ÏrÒ Û=. Ô�Õ5Ò6ÓmÕ5Ü Û5. Ô�ÝQÜmÕ2Ü�Ò
Ò6Ó�ÝQÒ6ÖtÚ0Ð_é5Y ± ZY ë ã7ä<Ða×	Í Û Õ=Ú0Ñ8Ô�ÎØÍ Û åSÕ2Ü	Ò �poCq3ÿ þ�rts å 4 Ü�Ú0ÑNÜ`Ú0ÖtÓ	Ò í Ð	Ò6Ó`Õ . Ï+ÒiÕ5Ü	Ò7Ì�Ú0Ð�Ú:ÌzÔ�Ì
Ñ{Í'×3Í(Ñ8Ú�Õ<Ù>Í(Ì . Ð	Ý1Í'Î�ÎZÑ6Ô�Õ5Ö!Ö=Ò6×3Í Û Í'Õ5Ú:Ð	Ý � ÞOÛ5. Ì � å3Ú:Ö�Í'Ð>Ô	×�×+Ò Û Ï . Ô	Ð	Ó . ÐAÕ2Ü	ÒFÍ(Ì . Ô	Ð�Õ .(Þ
Õ2Ü�Ò%K .@4 Õ2Ü3Í'ÕEÑ6Í(ÐAÏ+ÒtÖ5Ò8Ð�Õ{ã ç Ü�ÒwÑ8Ò8Î:Ò6Ï Û Í'Õ2Ò8Ó Û Ò8Ö5Ô�Î�Õ .(ÞV�3.QÛ ÓAÍ(Ð	Ó � Ô�Î0ì'Ò Û Ö . Ð ö ù ï ÷ Ö5Ü .�4 Ö
Õ2Ü	Í'Õ�Õ2Ü	ÒtÔ	×�×+Ò Û Ï . Ô	Ð�ÓAÚ:Ö�Ú0Ð Þ Í(Ñ8Õ!Í(ÑNÜ�Ú0Ò)ß(Í'Ï�Î0Òvu\Õ5Ü	ÒtÌBÍ�æàáLK .�4 Ú:Öxwzy r|{~} Õ . Õ5Ü	ÒtÌ7Ú:Ð�á�Ñ6Ô�Õ6ã

; ÐjÍ'Ð3Í'Î . Ý . Ô	Ö�ÌBÍ�æàáLK .�4 Ì�Ú:Ð�á<Ñ8Ô�Õ�Õ5Ü	Ò .QÛ Ò6Ì Ò)ædÚ:Ö=Õ5Ö ÞO.QÛ ù á<Ñ . Ì7Ì . Ó�Ú�Õ<Ù�K .�4 Ö6ã�ä<ÐlÕ2Ü�Òù á�Ñ . Ì7Ì . Ó�Ú:Õ<Ù�K .�4 × Û5. Ï�Î:Ò6Ì?åEÕ2Ü	Ò Û ÒjÍ Û ÒlÕ 4�. Ö . Ô Û Ñ6Ò%á<Ö=Ú:Ð	ìn×	Í'Ú Û Öjé �v� ±=� � ë Í(Ð	Ó¬é ��� ±5� � ë åÍ(Ð	Ó 4 Ò 4 Ú:Ö5Ü_Õ . Ö=Ú:ÌzÔ�Î�ÕNÍ'Ð	Ò . Ô�Ö=Î�Ù|Ö=Ò6Ð	Ó_Õ2Ü	Ò í3Û Ö=Õ1Ñ . Ì7Ì . Ó�Ú:Õ<Ù ÞOÛ=. Ì �v� Õ .j� � Í(Ð	Ó�Õ2Ü�ÒÖ5Ò8Ñ . Ð�Ó ÞOÛ=. Ì ��� Õ .�� � å 4 Ú�Õ2Ü^Õ2Ü�ÒtÕ . ÕNÍ�ÎSÍ(Ì . Ô	Ð�Õ .(Þ Ñ . ÌBÌ . Ó�Ú�Õ5Ú:Ò6Ö�Õ2Ü Û=. Ô	ÝQÜAÍ(Ð�Ù^Ò8Ó	ÝQÒIÐ . ÕÒ)æ�Ñ8Ò6Ò6Ó�Ú0Ð	Ý1Ú:Õ5Ö�Ñ{Í(×3Í'Ñ8Ú�Õ<ÙQã ��.(Û�. Ð	Ò . ×�Õ=Ú0Ì�Ú��{Í'Õ=Ú . ÐAß(Ò Û Ö�Ú . Ð .(Þ Õ2Ü	Òt× Û=. Ï�Î:Ò6Ì?å	Õ2Ü�Ò . ÏWVLÒ6Ñ)Õ5Ú�ßQÒ
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Í(Ð	Ó ç Í Û ÓWÂQÖ¾Ø ï Á�Û�åàÍ(Ö Æ Í'ÖVÓ	Ò6Ö=Ñ Û Ú:ÏrÒ6Ó7Ú0ÐnÇ/Ü3Í(×�Õ2Ò Û Ádã ê Â'Õ2Ò�Õ2Ü	Í'Õ�Ú�ÕVÚ0ÖVÌFÔ	ÑNÜ Þ Í'Ö=Õ2Ò Û ÕTÂtÖ�Â(Î:ß(ÒÕ2Ü�Ò1Ñ�ÂQÐ	Ñ6Ô Û5Û Ò8Ð�Õ�K¨Â Æ × Û ÂQÏ�Î:Ò6Ì Æ Ü�Ò6ÐaÕ5Ü	ÒBÓ	Ò6ÌBÍ(Ð	ÓaÝ Û Í'×	Ü`Ú:ÖFÍ(ÐaÒ%æ�×3Í(Ð	Ó	Ò Û Ö�Ú0Ð	Ñ8ÒBÕ5Ü	Ò Û ÒÍ Û Ò Þ Í Û�Þ Ò Æ Ò Û Ñ#ÂQÌ7ÌÄÂdÓ�Ú:Õ=Ú0Ò8ÖzéS�Cé�� ë Í(ÖEÑ#Â(ÌB×	Í Û Ò8ÓAÕzÂ��1éS� � ë5ë ãñ�Ò8Ñ{Í'Î�Î�Õ2Ü	Í'Õ Þ Â Û Õ2Ü	Ò`é,Ò6Ó	ÝQÒ%á<Ï3Í'Ö5Ò6Ó ë Ö�Ú0Ð	Ý'Î0Ò%á<Ñ#Â(ÌBÌÄÂdÓ�Ú�Õ<ÙäK¨Â Æ × Û ÂQÏ�Î:Ò6Ì?å�Õ5Ü	Ò Û ÒAÚ:ÖBÍ(ÐÂQ×�Õ=Ú0ÌBÍ'ÎàÓ�Ô3Í'ÎàÖzÂ'Î0Ô�Õ=ÚÉÂ(Ð Æ Ü	Ò Û Ò\Õ2Ü	ÒUÖ5Ò)Õ´Â Þ Ò8Ó	ÝQÒ6Ö Æ Ú�Õ2ÜwÐ|ÂQÐ|�8Ò Û Â�Î0Ò8Ð	Ý(Õ5Ü	ÖÓ�Ò í Ð	Ò�Í�Ì�Ú0Ð�Ú:ÌzÔ�ÌÑ6Ô�Õ{ã ç Ü	Ò Û Ò6Ö=Ô�Î�Õ/Ú:Ö/Ð|Â(ÕUÕ Û Ô	Ò Þ Â Û Ý(Ò6Ð	Ò Û Í'ÎrÌzÔ�Î:Õ=Ú0Ñ�ÂQÌ7Ì�ÂdÓ�Ú�Õ<ÙnK|Â Æ Ö8ãUä<Ð Þ Í(Ñ)Õ{åàÚ:Õ\Ú0Ö�×®Â(Ö5Ö=Ú:Ï�Î:ÒÕ2Ü	Í'Õ!Í(Ð�ÂQ×�Õ5Ú:ÌBÍ'ÎSßQÒ Û Õ5Ò)æAÎ0Ò8Ð	Ý(Õ5Ü Þ Ô	Ð�Ñ8Õ5Ú�ÂQÐlÍ(Ö5Ö�Ú0ÝQÐ�Ö!Ð|Â(Ð|�6Ò Û Â7Î0Ò8Ð	Ý(Õ2Ü�Ö�ÕzÂCÍ'Î�ÎyÕ5Ü	Òwß(Ò Û Õ5Ú:Ñ6Ò6Ö8ã
ä�Õ"Ú:Ö"Ô�Ð�Î:Ú:ì(Ò)Î:Ù(ådÍ(Ö�ðSÒ8Ú:ÝQÜ�ÕTÂ(Ð�Í(Ð	Ó�ñ�Í~ÂÄØ ï/ó Û�Ü3Í{ß(Ò_ÂQÏ	Ö=Ò Û ß(Ò6Óyå�Õ5Ü3Í'Õ"Í�Ö=Ú:Ì7×�Î0Ò�Õ2Ü Û Ò6Ö5ÜWÂ(Î0Ó�Ú0Ð	Ý²Â Û
Û Â(Ô	Ð	Ó�Ú:Ð	Ý�× Û Â�Ñ8Ò6Ó	Ô Û ÒpÑ{Í'Ð^Ï+Ò�Í(×	×�Î�Ú0Ò8ÓgÕTÂ�Í'ÐÃÂQ×�Õ=Ú0ÌBÍ'Î+ßQÒ Û Õ2Ò%ægÎ:Ò6Ð	Ý(Õ5Ü Þ Ô	Ð	Ñ)Õ5Ú�ÂQÐgÕTÂzÙàÚ:Ò8Î:Ó?Í
Ö5×	Í Û Ö=ÒwÑ8Ô�Õ{ãUä<Ð	Ö�Õ2Ò6Í(Óyå	Õ2Ü�ÒIÖ5Ò6Ñ�ÂQÐ	Ó>Í(Ð	Ó^Õ2Ü�Ú Û ÓAÖ�ÕNÍ(Ý(Ò6Ö°Â Þ Õ2Ü�ÒFðSÒ)Ú0ÝQÜ�ÕzÂQÐ�áLñ�Í~Â�Ñ�ÂQÐ	Ö=Õ Û Ô	Ñ)Õ5Ú�ÂQÐ
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Ô	Ö=Ò6Ö�ÍtÓ�Ú:Ö5Ñ Û Ò8Õ=ÚÉ�8Ò6ÓCß(Ò Û Ö=Ú�ÂQÐÃÂ Þ Õ2Ü	ÒEßQÒ Û Õ2Ò%æBÎ0Ò8Ð	Ý(Õ2Ü�Ö\ÕzÂ�Î=Ý Û Â Æ Ï Û Ò6Ý(Ú�ÂQÐ	Ö�Í Û ÂQÔ	Ð	Ó Û Í(Ð�Ó|ÂQÌ�Î:ÙÑNÜ|ÂQÖ=Ò6Ð�ßQÒ Û Õ5Ú:Ñ6Ò8Ö6å/Í(Ð	Ó�Ò)æ�Í(Ì�Ú:Ð	Ò6Ö�Õ2Ü�Ò^Ñ6Ô�Õ5ÖiÕ2Ü3Í'ÕBÍ Û ÒgÐ3Í�Õ2Ô Û Í'Î:Î�ÙuÍ'Ö5ÖzÂdÑ8Ú0Í'Õ5Ò6Ó Æ Ú:Õ5ÜuÕ2Ü|ÂQÖ=ÒÛ Ò8Ý(Ú�ÂQÐ	Ö6ã�ä�Õ Æ Ú�Î�ÎqÕ5Ô Û Ð^ÂQÔ�Õ�Õ2Ü	Í'ÕEÎÉÂQÐ�ÝQÒ Û ßQÒ Û Õ=Ú0Ñ8Ò6Ö Æ Ú�Î:ÎqÜ3Í{ß(ÒzÍBÜ�Ú0Ý(Ü	Ò Û ÑNÜ3Í(Ð�Ñ6ÒÈÂ Þ ÏrÒ8Ú:Ð	Ý1Ú:ÐÕ2Ü�ÒwÒ%æ�Í(Ì�Ú0Ð	Ò8ÓlÑ8Ô�Õ2Ö8å+Í'Ð	Ó>Ü�Ò6Ð	Ñ8ÒwÚ:Ð^Õ2Ü	ÒtÖ5×	Í Û Ö=ÒFÑ8Ô�ÕEÕ2Ü3Í'Õ�Ú:ÖE× Û ÂdÓ	Ô	Ñ8Ò6Óyã
è 1 I � ��4 Bh1�� 4tA�yM46� B 4{z Ì 4 2 ~ B � F 
 2´�~Bh1 < 2
ñEÒ6Ñ{Í�Î:ÎyÕ5Ü3Í'Õ�Õ5Ü	ÒIÓ	Ô3Í'ÎqðL��Â Þ Õ2Ü	ÒtÑ#Â(Ð	Ñ6Ô Û=Û Ò8ÐàÕ�K¨Â Æ × Û ÂQÏ�Î0Ò8Ì»Í(Ö=Ö=Ú:ÝQÐ	Ö�ÕTÂ7Ò{Í'ÑNÜAß(Ò Û Õ5Ò)æ�P1Í
Î:Ò6Ð	Ý(Õ5ÜT¶LéSP ë Ö=Ô	ÑNÜCÕ2Ü	Í'Õ À b U�é�P ë ¶LéSP ë O õQã ç Ü	Ò!Ó�Ô3Í'Î3ßQÒ Û Õ5Ò)æBÎ0Ò8Ð	Ý(Õ5Ü	Ö/Í Û ÒEÑ#ÂQÐ�Õ=Ú0ÐàÔ|ÂQÔ�Ö6å	Í'Ð	Ó
Ð|Â(Õ�Ó�Ú Û Ò6Ñ)Õ5Î�Ù�Ö5Ô�Ú�ÕNÍ'Ï�Î0Ò Þ Â Û Õ2Ü	Ò�Ñ�ÂQÐ	Ö=Õ Û Ô	Ñ)Õ5Ú�ÂQÐyã ó Ò�Ö5Ü	Í'Î:Î�Ú0Ð	Ö�Õ2Ò6Í(Ó1Ó�Ò í Ð	ÒEÍ Û Ò8Î0Í'Õ2Ò8ÓBÚ:Ð�Õ2Ò8Ý Û Í'Î
Î:Ò6Ð	Ý(Õ5Ü Þ Ô	Ð	Ñ)Õ5Ú�ÂQÐÊÂQÐAÕ2Ü	ÒwßQÒ Û Õ5Ú:Ñ6Ò8ÖtÍ(Ð	ÓjÍ'Ö5ÖzÂdÑ8Ú0Í'Õ5Ò6ÓlÚ:Ð�Õ2Ò6Ý Û Í'Î×3Í'Õ5Ü>Î:Ò6Ð	Ý(Õ5Ü	Ö6ã ç Ü Û Â(Ô	ÝQÜ|ÂQÔ�Õ
Õ2Ü�Ò Û Ò8Ö=ÕnÂ Þ Õ5Ü	ÒvðSÒ8Ú:ÝQÜ�ÕTÂ(Ð�áLñ�Í~Â`Ñ#ÂQÐ	Ö�Õ Û Ô	Ñ8Õ=ÚÉÂQÐoå Æ ÒlÖ=Ü3Í'Î�Î�Ò%æ�Ñ8Î:Ô	Ö=Ú�ßQÒ)Î:ÙúÔ�Ö5Ò>Õ5Ü	Ò>Ú:Ð�Õ2Ò8Ý Û Í'ÎßQÒ Û Õ5Ò)æ?Î:Ò6Ð	Ý(Õ5Ü	Ö!Í(Ð	Ó?Ú0ÝQÐWÂ Û ÒpÕ5Ü	Ò8Ú Û Â Û Ú:Ý(Ú:Ð3Í'ÎZÓ	Ô3Í�ÎyÎ0Ò8Ð	Ý(Õ5Ü	Ö6ã

ðSÒ8Õ ç O �À��! � b�¢ ã|ËdÚ:Ð	Ñ6Ò?Õ2Ü�ÒlðSÒ8Ú:ÝQÜ�ÕTÂ(Ð�áLñ�Í~Â9Ñ#ÂQÐ�Ö=Õ Û Ô	Ñ8Õ=ÚÉÂ(ÐnÝ Û Â Æ Ö Û Ò8Ý(Ú�ÂQÐ	Ö1Í Û ÂQÔ�Ð	ÓÖzÂ(ÌBÒ?ßQÒ Û Õ5Ò)æ+å Æ Ò>Ö5Ü3Í�Î:Î Æ Â Û ì Æ Ú�Õ2Ü�×3Í'Õ2Ü_Î0Ò8Ð	Ý(Õ5Ü	ÖCÍ'Ð	Ó|Ó�Ú:Ö=Õ2Í(Ð	Ñ8Ò6Ö1Õ5Ü3Í'Õ1Í Û ÒAÌ7Ò6Í(Ö5Ô Û Ò6ÓÆ Ú�Õ2Ü Û Ò6Ö=×+Ò8Ñ8ÕBÕTÂjÕ2Ü	Í'Õ�ßQÒ Û Õ2Ò%æ+ã ó Ò?Ó	Ò í Ð�Ò>ÍjÓ�Ú:Ö5Ñ Û Ò)Õ5Ú��6Ò6Ó�ßQÒ Û Õ2Ò%æ�Î0Ò8Ð	Ý(Õ2Ü Þ Ô	Ð	Ñ)Õ5Ú�ÂQÐ/¶#"iåÆ Ü	Ò Û ÒJ¶ " é�P ë O ÌBÍ�æ æ õ/å%$
¾ � b�¢&�' éàã�ðSÒ8Õ�¹ ÏrÒ?Í�? o Î wdË s w�? ×3Í'Õ2Ü�Ü(� P � � ô�ô�ô � P��

é*) ¼ õ ë ã ó ÒAÑ6Í'Î�Î½Ü9Õ5Ü	Ò�Â Û Ú:Ý(Ú0Ðuß(Ò Û Õ5Ò)æ Â Þ ¹ Í(Ð	Ó½P��AÕ2Ü�ÒAÓ�Ò6Ö=Õ=Ú0Ð	Í'Õ5Ú�ÂQÐ�ß(Ò Û Õ2Ò)æ+ã ç Ü	Ò
Î:Ò6Ð	Ý(Õ5Ü�Â Þ ¹ Ú0ÖEÓ	Ò í Ð	Ò6Ó?ÕTÂ7ÏrÒ%¶ " éRÜ ë � Á À ���+®� ¶ " éSP � ë ã ê Â(Õ5ÒpÕ2Ü3Í'Õ�Í�Î:ÎyÕ5Ü	ÒIßQÒ Û Õ5Ú:Ñ6Ò8Ö¾Â(Ði¹Ò)æ�Ñ8Ò6×�ÕVÕ5Ü	Ò°Â Û Ú:Ý(Ú:ÐzßQÒ Û Õ5Ò)æ7Ü3Í{ß(Ò�Õ2Ü	Ò)Ú Û Ó�Ú:Ö5Ñ Û Ò)Õ5Ú��6Ò6Ó7Î:Ò6Ð	Ý(Õ5Ü	ÖVÑ#Â(Ô	Ð�Õ2Ò6Ó�Õ Æ Ú:Ñ6Ò'ã ç Ü	Ò�Î:Ò6Ð	Ý(Õ5ÜpÂ ÞÕ2Ü�ÒwÓ�Ò6ÝQÒ8Ð	Ò Û Í'Õ2ÒwÖ=Ú:Ð	Ý(Î:Ò)á�ßQÒ Û Õ2Ò%æl×	Í'Õ2Ü^ÜBÚ:ÖEÓ	Ò í Ð	Ò6ÓAÕTÂ7Ï+Ò�¶�"�éRÜ ë ã ó ÒtÓ	Ò í Ð	ÒtÕ2Ü	ÒtÓ�Ú Û Ò8Ñ8Õ5Ò6Ó
Ó�Ú:Ö=Õ2Í(Ð	Ñ6Ò%� � ç è " é3ÜWå�P ë ÞOÛ ÂQÌ Â Û Ú:Ý(Ú0Ð�ÜzÕzÂ�Ó	Ò6Ö�Õ5Ú:Ð3Í'Õ=ÚÉÂQÐ�P�ÕTÂ�ÏrÒ�Õ5Ü	ÒpÎ0Ò8Ð	Ý(Õ5Ü�Â Þ Õ2Ü	ÒpÖ=Ü|Â Û Õ2Ò6Ö�Õ
Ó�Ú Û Ò8Ñ8Õ2Ò8Óa×	Í'Õ2Ü ÞOÛ ÂQÌ ÜgÕzÂQPrã ê Â(Õ2ÒiÕ5Ü3Í'ÕpÕ5Ü	Ò�Ó�Ú Û Ò6Ñ)Õ2Ò8Ó`Ó�Ú0Ö�ÕNÍ(Ð	Ñ8Ò6Ö ÞOÛ ÂQÌ�Ü?Í(Ð	ÓvÕ5Ü	Ò�Ó	Ô3Í'Î
Ó�Ú:Ö=Õ2Í(Ð	Ñ6Ò8Ö�Í Û Ò Û Ò)ÎØÍ'Õ5Ò6ÓAÏ�Ù®u»� � ç è)é3l�å�P ë�E �� ç éR� � ç è,"zéRÜWåTl ë ���:� ç è,"�éRÜWå�P ë=ë ã

ó ÒAÝ(Ú�ßQÒAÍ9×	Ö5Ò8Ô	Ó|Â'á�ÝQÒ#ÂQÌ7Ò)Õ Û Ú:Ñ?Ú0Ð�Õ2Ò Û × Û Ò8Õ2Í'Õ5Ú�ÂQÐ×Â Þ Ó�Ú Û Ò8Ñ8Õ5Ò6Ó|×	Í'Õ2Ü�Î0Ò8Ð	Ý(Õ5Ü	ÖCÍ'Ð	Ó�Ó�Ú0ÖLá
ÕNÍ'Ð	Ñ6Ò8ÖpÕ2Ü3Í'Õ!Ú0Ö�Ô	Ö5Ò Þ Ô�Î�Ú:ÐjÔ	Ð	Ó	Ò Û Ö=Õ2Í(Ð	Ó�Ú:Ð	Ý^Õ2Ü�Ò6Ö5Ò7Í'Ð	ÓvÎØÍ�Õ2Ò Û Ó	Ò í Ð�Ú:Õ=ÚÉÂQÐ�Ö6ã ó ÒzÑ{Í(Ð Û Ò6Ý�Í Û Ó
Ò{Í'ÑNÜCßQÒ Û Õ2Ò%æQP7Í(Ö�ÍFÖ=×	Ü	Ò Û Ò-��éSP ë Â ÞSÛ Í(Ó�Ú:Ô	Ö"¶ " éSP ë å�Í(Ð�ÓgÍFÓ�Ú Û Ò6Ñ8Õ5Ò6Ó^×3Í�Õ2ÜQ¹ O\Ü.� P � �ô�ô�ô � P��Aé*) ¼ õ ë Í(ÖIÎ0Í{ÙdÚ:Ð	Ý^ÂQÔ�ÕtÒ8Ð	Ó�á�ÕzÂ'á<Ò8Ð	Ó9Õ2Ü	Ò7Ö5×�Ü	Ò Û Ò6ÖMÂ Þ Õ5Ü	Ò�ßQÒ Û Õ5Ú:Ñ6Ò8Ö�Â(Ð¿¹©Ö5Ô	ÑNÜ
Õ2Ü	Í'ÕFÍ'Î:ÎUÕ5Ü	Ò1Ñ8Ò6Ð�Õ2Ò Û ÖzÍ Û ÒBÑ#Â(Î�Î�Ú0Ð	Ò6Í Û åÍ(ÖwÓ	Ò6×�Ú0Ñ)Õ2Ò6ÓaÚ0Ð@�Ú0Ý(Ô Û ÒBô�ã¢Á�ã ç Ü�ÒCÓ�Ú Û Ò8Ñ8Õ2Ò8ÓaÎ:Ò6Ð	Ý'Õ2ÜÂ Þ ¹ Ú:Ö�Õ2Ü	Ò8ÐuÕ2Ü	Ò�wVÔ	Ñ)Î:Ú:Ó	Ò{Í'Ð�Ó�Ú:Ö=Õ2Í(Ð	Ñ8Ò ÞOÛ ÂQÌ Õ5Ü	Ò^Ñ6Ò8Ð�Õ2Ò Û Â Þ ��éRÜ ë ÕzÂvÕ2Ü	Ò Þ Ô Û Õ2Ü�Ò Û ÌÄÂQÖ�Õ
×>Â(Ú0Ð�ÕFÚ0Ð/�Eé�P0� ë ã ê Â(Õ5Ò1Ü|Â Æ Ò8ß(Ò Û Õ2Ü	Í'ÕFÚ�ÕwÚ0ÖFÐ|Â(ÕF×®ÂQÖ=Ö=Ú:Ï�Î:ÒCÕTÂ>×�ÎØÍ'Ñ6Ò1Õ5Ü	Ò1ß(Ò Û Õ2Ò)æmÖ5×�Ü	Ò Û Ò6ÖÚ:ÐvÍkwVÔ	Ñ)Î:Ú:Ó	Ò6Í(ÐvÖ5×	Í(Ñ6Ò�Â Þ Í(Ð�Ù?Ó�Ú:Ì7Ò6Ð	Ö�ÚÉÂQÐjÖ=Ô	ÑNÜlÕ5Ü3Í'Õ Þ Â Û Í'Î:Îq×3Í�Õ2Ü	Ö!Ö=Ú:ÌzÔ�Î�ÕNÍ(Ð�Ò#ÂQÔ	Ö�Î:Ù(åoÕ2Ü�Ò
Ñ6Ò8Ð�Õ2Ò Û ÖpÂ Þ Õ2Ü�ÒCÖ5×�Ü	Ò Û Ò6ÖpÂ Þ Õ5Ü	Ò1ß(Ò Û Õ=Ú0Ñ8Ò6ÖpÂQÐmÒ{Í(ÑNÜu×3Í�Õ2ÜuÍ Û ÒgÑ#Â'Î:Î�Ú0Ð�Ò{Í Û ã�ñpÔ Û Ý(Ò#ÂQÌ7Ò8Õ Û Ú:Ñ
Ú:ÐàÕ5Ò Û × Û Ò)ÕNÍ'Õ=ÚÉÂQÐ�ÂQÐ�Î�Ù?Í(×	×�Î:Ú:Ò6Ö�ÕTÂ1Í�Ö=Ú:Ð	Ý(Î:ÒtÓ�Ú Û Ò6Ñ)Õ2Ò6Ó>×3Í'Õ5ÜAÚ:ÐAÚ:ÖzÂ'ÎØÍ'Õ=ÚÉÂ(Ðyã

ó Ò�Ñ{Í'Ð1Ô	Ö=Ò�Õ5Ü	ÒEÝQÒ#Â(ÌBÒ)Õ Û Ú0ÑEÚ0Ð�Õ5Ò Û × Û Ò8Õ2Í'Õ5Ú�ÂQÐBÕTÂ Û Ò í Ð	Ò�Õ5Ü	ÒEÐ|Â(Õ=ÚÉÂQÐ�Â Þ Æ Ü	Ò6ÐCÍIß(Ò Û Õ2Ò)æ�P
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Ú:Ö Û Ò6Í(ÑNÜ	Ò8Óyã»Ç[ÂQÐ	Ö=Ú:Ó	Ò Û ÍzÖ5ÜWÂ Û Õ5Ò6Ö=Õ/Ó�Ú Û Ò6Ñ)Õ2Ò8Ó^×3Í'Õ2ÜÃÜ�� ô�ô�ô � ¸1� P ÞOÛ ÂQÌòÜwÕTÂ�ÍtßQÒ Û Õ2Ò%æP�ã U Ù1Ó	Ò í Ð�Ú:Õ=ÚÉÂ(Ðyå�Õ5Ü	ÒpÓ�Ú:Ö=Õ2Í(Ð	Ñ6Ò8Ö ÞOÛ Â(Ì ÜzÕzÂ�PBÍ(Ð	Ó1ÕTÂzÚ�Õ2Ö�× Û Ò8Ó	Ò6Ñ8Ò6Ö5Ö�Â Û ¸�Í Û Ò Û Ò8Î0Í'Õ5Ò6Ó^Ï�Ù>u� � ç è " éRÜàå�P ë O\� � ç è " éRÜWå�¸ ë �pÁ�¶ " éSP ë ãö!Ð�Ó	Ò Û Õ2Ü	Ò\ÝQÒ�ÂQÌ7Ò8Õ Û Ú0ÑUÚ:ÐàÕ5Ò Û × Û Ò)ÕNÍ'Õ=ÚÉÂQÐÈÂ Þ Õ5Ü	Ò�×	Í'Õ2Üyå
Õ2Ü�ÒFÐ	Ò6Í Û Ò8Ö=Õ�×®Â(Ú:Ð�Õ+ÂQÐ?Õ2Ü�ÒzÖ5×�Ü	Ò Û Ò���éSP ë ÞOÛ ÂQÌ ÜBÚ0Ö�Í'Õ(wUÔ�Ñ8Î�Ú0Ó	Ò6Í(ÐjÓ�Ú:Ö=Õ2Í(Ð	Ñ6ÒÈ� � ç è " éRÜWå�¸ ë å
Æ Ü�Ú�Î0Ò�Õ5Ü	Ò Þ Ô Û Õ5Ü	Ò6Ö�Õ\×®Â(Ú:Ð�ÕVÚ0ÖUÍ�ÕÑwUÔ�Ñ8Î�Ú0Ó	Ò6Í(ÐBÓ�Ú0Ö�ÕNÍ(Ð�Ñ6Ò¾�:� ç è " éRÜWå�P ë ã ç Ü	Ò Û Ò8ÌBÍ'Ú0Ð�Ú0Ð	Ýt×>Â(Ú:ÐàÕ5ÖÂQÐCÕ5Ü	Ò�Ö=×	Ü	Ò Û ÒpÜ3Í{ß(ÒpÚ0Ð�Õ2Ò Û Ì7Ò6Ó�ÚØÍ'Õ5Ò�wVÔ	Ñ8Î�Ú:Ó	Ò{Í(Ð?Ó�Ú:Ö=Õ2Í(Ð	Ñ8Ò6Ö ÞOÛ ÂQÌ Ü�ã ó Ò!Ñ{Í(ÐgÕ5Ü	Ò Û Ò Þ Â Û Ò�Ö5Í�Ù
Õ2Ü	Í'Õ Æ Ú�Õ2Ü Û Ò6Ö5×rÒ6Ñ)ÕVÕTÂ²Ü�å�PIÚ0Ö {~} ÕJÍ�î s�Î w { Ë Þ w�?/Í�Õ�Ó�Ú Û Ò8Ñ8Õ2Ò8Ó7Ó�Ú0Ö�ÕNÍ(Ð�Ñ6Ò°� � ç è,"�é3ÜWå�P ë ºÄÁ�¶�"7éSP ë åÚ:Ö�Ò {~ÎEs o {~}C} = Î w { Ë Þ w�?�Í'ÕqÓ�Ú Û Ò8Ñ8Õ5Ò6ÓiÓ�Ú:Ö=Õ2Í(Ð	Ñ8Ò6Ö�� � ç è,"�é3ÜWå�P ë ºÈÁ£¶#"�é�P ë �Cõ/å m�m�m åd� � ç è,"ié3ÜWå�P ë º7õQå
Í(Ð	ÓiÚ:Ö  rt}C} = Î w { Ë Þ w�?�Í'ÕVÓ�Ú Û Ò6Ñ8Õ5Ò6Ó7Ó�Ú:Ö=Õ2Í(Ð	Ñ6Ò½� � ç è,"�é3ÜWå�P ë ã ß Ò�ÂQÌ7Ò8Õ Û Ú0Ñ6Í'Î�Î:Ù(ådÌÄÂ Û Ò�Í(Ð	Ó7ÌÄÂ Û ÒÂ Þ Õ5Ü	Ò/Ö=×	Ü	Ò Û Ò2��éSP ë Ú:Ö�Î=Ñ�ÂQÐ	Ö5Ô�ÌBÒ8Ó�ÏtÍ(Ö^PI×3Í(Ö5Ö=Ò6Ö ÞOÛ ÂQÌ�Õ2Ü�Ò�Í'Î:ÌÄÂQÖ=Õ Û Ò6Í(ÑNÜ	Ò6Ó�Ö�ÕNÍ'Õ5Ò�Õ5Ü Û ÂQÔ�ÝQÜ
Õ2Ü�Ò�×	Í Û Õ=ÚØÍ'Î�Î�Ù Û Ò{Í'ÑNÜ	Ò6Ó1Ö=ÕNÍ�Õ2Ò6ÖUÕTÂtÕ2Ü�Ò Þ Ô�Î:Î�Ù Û Ò6Í(ÑNÜ	Ò6Ó1Ö=Õ2Í'Õ2Ò'ã ç Ü	Ò�Ý Û Í(Ó�Ô3Í'ÎDÎ=Ñ�ÂQÐ	Ö5Ô�ÌB×�Õ5Ú�ÂQÐ�ÏÂ Þ �Eé�P ë Ú0Ö�Ô	Ö5Ò Þ Ô�Î Æ Ü	Ò6Ð Æ ÒwÎØÍ�Õ2Ò Û Ý Û Â Æ Û Ò8Ý(Ú�ÂQÐ	Ö ÞOÛ ÂQÌ�Í7Ñ6Ò8Ð�Õ2Ò Û ÂQÐ	ÒwÔ	Ð�Ú�Õ½Â Þ Ó�Ú0Ö�ÕNÍ(Ð	Ñ8ÒzÍ�Õ
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DPO E Á�` b U�é�P ë ð õD� ¶�é�P ëç ò E ò ç m����<	Ü�46� Bh1 4àIx< � ³Ã46~ 1 < 2 I

ó Ò>Ð|Â Æ Ö�ÕNÍ'Õ5Ò>Ö=Ò8ßQÒ Û Í'Î�× Û Â(×+Ò Û Õ5Ú:Ò6ÖnÂ ÞpÛ Ò6Ý(Ú�ÂQÐ	Ö8å�Õ2Ü	Ò)Ú Û Ï>ÂQÔ	Ð	Ó3Í Û Ú:Ò6ÖgÍ'Ð	Ó�Õ5Ü	Ò8Ú Û Æ Ò8Ú:ÝQÜ�Õ2Ö8ãç Ü	Ò8Ö5Òp× Û ÂQ×rÒ Û Õ=Ú0Ò8Ö Æ Ú�Î�ÎoÏrÒ!Ô�Ö5Ò Þ Ô�Î+Ú:Ð1Õ5Ü	Ò�Í'Ð3Í'Î�Ù�Ö�Ú0Ö�Ú0ÐgË�Ò6Ñ)Õ5Ú�ÂQÐ^ô�ã¢Á�ã¢Á%Â Þ Õ2Ü	Ò�ðSÒ8Ú:ÝQÜ�ÕTÂQÐ�á<ñ!ÍvÂÑ#Â(Ð	Ö=Õ Û Ô	Ñ)Õ5Ú�ÂQÐyã ó ÒzÍ'Ö5Ö5Ô�ÌBÒFÍ7Ì�Â Û ÒwÝQÒ6Ð	Ò Û Í'ÎqÖ�Ú:Õ5Ô3Í'Õ5Ú�ÂQÐAÚ0Ð Æ Ü�Ú:ÑNÜlÕ2Ü	ÒwÝ Û Í(×	Ü�N�Ì1Í{Ù?Ð|Â'Õ
ÏrÒ�Ñ#ÂQÐ	Ð�Ò6Ñ8Õ5Ò6ÓyãUä<Ð�Õ2Ü	Í'ÕUÑ{Í(Ö=Ò(ådÍpßQÒ Û Õ2Ò%æ7Õ2Ü3Í�ÕVÚ0ÖVÐ|Â'Õ Û Ò{Í'ÑNÜ3Í(Ï�Î:Ò ÞOÛ ÂQÌ Ü Æ Ú�Î:Î�ÏrÒ�Ñ#Â(Ð	Ö=Ú:Ó	Ò Û Ò6ÓÕTÂzÜ3Í{ßQÒpÚ:Ð í Ð�Ú�Õ2ÒIÓ�Ú Û Ò8Ñ8Õ5Ò6Ó^Ó�Ú:Ö=Õ2Í(Ð	Ñ6Ò'ã ç Ü�ÒpÓ	Ò í Ð�Ú:Õ=ÚÉÂ(Ð	Ö°Â Þ ogé3ÜWå � ë å�3	ogé3ÜWå � ë Í(Ð	Ó D é3ÜWå � ëÛ Ò8ÌBÍ'Ú0Ð?Õ2Ü�ÒwÖ5Í(Ì7Ò Þ Â Û Õ2Ü	ÒtÓ�Ú:Ö5Ñ�ÂQÐ	Ð	Ò8Ñ8Õ2Ò8ÓvÑ{Í'Ö5Ò(ã

ËàÂQÌ7Ò[Â Þ Õ2Ü	Ò�× Û Â(×+Ò Û Õ5Ú:Ò6ÖÎ:Ú:Ö=Õ5Ò6ÓiÏrÒ8Î�Â Æ Í Û Ò´VLÔ	Ö=Õ Û Ò6Ö�ÕNÍ'Õ5Ò6Ì7Ò6Ð�Õ5Ö�Â Þ Ó	Ò í Ð�Ú�Õ5Ú�ÂQÐ	Ö�Â Û Ò6Í Û Î�Ú0Ò ÛÂQÏ	Ö=Ò Û ß(Í�Õ5Ú�ÂQÐ	Ö6å Æ Ü�Ú�Î0Ò^Õ5Ü	Ò Û Ò8Ö=Õ Þ Â(Î�ÎÉÂ Æ Ò{Í(Ö�Ú:Î�Ù ÞOÛ Â(ÌfÕ2Ü�Ò^Ó	Ò í Ð�Ú:Õ=ÚÉÂQÐ�Ö6ã ó Ò^Î0Ò)ÕSR�ÏrÒgÕ2Ü�Ò
ßQÒ Û Õ=Ú0Ñ8Ò6Ö�Ú0Ð1Õ2Ü	ÒpÑ�ÂQÐ	Ð	Ò8Ñ8Õ5Ò6Ó?Ñ#ÂQÌ7×>ÂQÐ	Ò8ÐàÕEÑ�ÂQÐ�ÕNÍ'Ú:Ð�Ú:Ð	ÝiÕ2Ü�Ò�ßQÒ Û Õ2Ò%æ�Ü�å�Í(Ð	Ó DQT ÏrÒ�Õ5Ü	Ò!ÕzÂ(ÕNÍ'Î
Æ Ò8Ú:ÝQÜ�Õ¾Â Þ Õ5Ü	ÒIÖ5×�Ü	Ò Û Ò6Ö�Â Þ Õ2Ü	Òpß(Ò Û Õ5Ú:Ñ6Ò6ÖEÚ:Ð>Rwå�Ú�ãPÒ(ã DPT O Á À bdc T U�é�P ë ¶ " éSP ë ãVä<Ð^Õ5Ü	ÒIÑ{Í(Ö=ÒÕ2Ü	Í'Õ½NÇÚ0ÖEÑ�ÂQÐ	Ð	Ò8Ñ8Õ2Ò8Óyå�R�Ú:ÖEÖ=Ú:Ì7×�Î:Ù^Õ5Ü	ÒIßQÒ Û Õ2Ò%æAÖ5Ò)Õ²Q7ãM Î ÍdÒ¨w ÎEs o wdîxÍ  oCéRÜWå � ë AU3	ogé3ÜWå � ë { q ? D éRÜàå � ë
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ò ã�ðSÒ8Õ � ØXW�YwÏ+Ò!Õ2Ü	Ò�Î0Í Û ÝQÒ6Ö�ÕEÓ�Ú Û Ò6Ñ)Õ2Ò6Ó?Ó�Ú:Ö=Õ2Í(Ð	Ñ8Ò²Â Þ ÍFßQÒ Û Õ2Ò%æ Û Ò6Í(ÑNÜ3Í(Ï�Î0Ò ÞOÛ ÂQÌ�Ü�ã ç Ü�Ò6Ðogé3ÜWå � ë O1R¬Í(Ð	ÓV3	ogéRÜWå � ë O u Þ Â Û �B¼¦� ØZW,Yàã
ï ã�3	ogé3ÜWå � ë Oñu\[ ogéRÜWå � ë O1Rwã
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ä<Ð^Õ2Ü	Ò�Ö5Ò6Ñ�ÂQÐ	ÓAÖ=Õ2Í(ÝQÒ+Â Þ Õ5Ü	ÒIÑ#ÂQÐ�Ö=Õ Û Ô	Ñ8Õ=ÚÉÂ(Ðyå Æ ÒwÒ%æ�Í(Ì�Ú0Ð	ÒtÍiÖ=Ò6âàÔ	Ò8Ð	Ñ6ÒMÂ ÞqÛ Ò8Ý(ÚÉÂ(Ð	ÖEÍ(Ð	Ó^Ô	Ö=ÒÕ2Ü�Ò1Ñ8Ô�Õ2ÖFÓ	Ò í Ð�Ò6ÓhÏ�Ù9Õ2Ü	Ò8Ì ÕTÂAÝQÒ8ÕzÍAÎ�Â Æ âàÔ|Â(Õ=Ú0Ò8ÐàÕzÑ#ÂQÖ�Õ{ãT��ÕwÕ2Ü�ÒCÖ2Í'ÌBÒ7Õ5Ú:Ì7Ò(å Æ ÒCÍ'Î0Ö�Â× Û Â�Ó	Ô�Ñ6ÒwÍ Û Ò6Ý(Ú�ÂQÐ�Â Þ Ö5ÌBÍ'Î�Î Û Í(Ó�Ú:Ô	Ö Æ Ü�Ú:ÑNÜlÑ�ÂQÐ�ÕNÍ'Ú:Ð	Ö Û ÂQÔ�ÝQÜ�Î�Ù^Ü3Í'Î Þ Â Þ Õ2Ü�Òtß(Ò Û Õ5Ú:Ñ6Ò6Ö8ãËdÚ:Ð	Ñ6Ò^Õ2Ü�ÒgÖ5Ò8Ñ#ÂQÐ	Ó_Ö=Õ2Í(ÝQÒCÚ:Ð�ß/Â(Î�ßQÒ8Ö Û Ò6ÌÄÂ�ßàÚ0Ð	Ý Û Ò6Ý(Ú�ÂQÐ	Ö ÞOÛ ÂQÌ Õ5Ü	ÒgÝ Û Í(×	Üyå Æ Ò^Ò)ædÕ5Ò6Ð	ÓÂQÔ Û Ð|Â(Õ2Í'Õ5Ú�ÂQÐ Þ Â ÛFÛ Ò6Ý(Ú�ÂQÐ	ÖwÕTÂvÒ%æ�×�Î:Ú:Ñ8Ú�Õ5Î�ÙmÖ=×+Ò8Ñ8Ú Þ ÙaÕ5Ü	ÒgÔ	Ð�Ó	Ò Û Î:ÙàÚ:Ð	ÝjÝ Û Í'×	Üyã ó Ò1Ö5Ü3Í�Î:Î�Î0Ò)Õá Ï+ÒAÍ Æ Â Û ìàÚ:Ð	ÝaÑ#ÂQ×�ÙGÂ Þ Õ2Ü	ÒAÝ Û Í'×	Üyã|ä<Ð Þ Í(Ñ)ÕTá Æ Ú�Î:Î!Í'Î Æ Í{ÙdÖCÏrÒ>Í9ß(Ò Û Õ5Ò)æàá�Ú:Ð	Ó	Ô�Ñ6Ò6ÓÖ5Ô�Ï	Ý Û Í'×	Ü�Â Þ Õ2Ü�ÒzÚ0Ð�×	Ô�ÕtÝ Û Í(×	Ü�NòOxéRQ�å S ë å+Ï	Ô�ÕIÌBÍ{Ù>Ï+ÒiÓ�Ú0Ö=Ñ#ÂQÐ	Ð�Ò6Ñ8Õ5Ò6Óyã ê Â'Õ2ÒzÕ5Ü3Í'Õ²N
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Û Ò8ÌBÍ'Ú0Ð�Öed G w�?�Õ2Ü Û ÂQÔ	ÝQÜWÂQÔ�Õ�Õ5Ü	ÒpÑ#Â(Ð	Ö=Õ Û Ô	Ñ)Õ5Ú�ÂQÐyã ó Ò�Ó	Ò6Ð|Â'Õ2ÒpÏ�ÙQoNf!é3ÜWå � ë å�3	o�f!éRÜWå � ë Í'Ð	ÓD f!é3ÜWå � ë Û Ò6Ö=×+Ò8Ñ8Õ5Ú�ßQÒ)Î:Ù7Õ5Ü	Ò Û Ò6Ý'ÚÉÂQÐ7Ú:Ð�á Æ Ú�Õ2ÜBÑ6Ò8ÐàÕ5Ò Û ÜFÍ'Ð	Ó Û Í(Ó�Ú:Ô	Ö � åQÚ�Õ2ÖUÏ>ÂQÔ	Ð	Ó	Í Û Ù7Í'Ð	ÓÚ�Õ2Ö Æ Ò)Ú0Ý(ÜàÕ6ãD�!ÖEÔ	Ö5Ô3Í�Î�å Æ ÒwÎ:Ò8Õ��9ÏrÒpÕ2Ü	ÒtÐàÔ	ÌzÏrÒ Û Â Þ ßQÒ Û Õ5Ú:Ñ6Ò8Ö!Ú:Ð�N7ãËdÕNÍ'ÝQÒ�Á�ÏrÒ6Ý(Ú:Ð	Ö Æ Ú�Õ2ÜBÍpÑ Û Ô	Ó	Ò�âàÔ|Â(Õ=Ú0Ò8ÐàÕUÑ�ÂQÖ=Õ6å Æ Ü�Ú:ÑNÜBÚ:Ö Û Ò8×+Ò6Í'Õ2Ò8Ó�Î:Ù Û Ò í Ð	Ò6ÓBÏ�ÙiÑ6Í'Î:Î�Ú:Ð	ÝÍ�Ö5Ô	Ï Û ÂQÔ�Õ=Ú0Ð	Ò/g8h�iUjUk.lnmcoqpXr�ltsXh�uXi³Õ5Ü3Í'Õ>Ò8Ú�Õ2Ü	Ò Û>Û Ò8Õ2Ô Û Ð	ÖlÍ�Î�Â Æ Ò Û âàÔ|Â(Õ=Ú0Ò8ÐàÕlÑ#ÂQÖ�Õ�Â Û× Û Â�Ó	Ô�Ñ6Ò6Ö7Í Û Ò6Ý(Ú�ÂQÐuÕ2Ü	Í'Õ�Ñ#Â(ÐàÕ2Í'Ú:Ð	Ö Û ÂQÔ�ÝQÜ�Î�ÙhÜ3Í'Î Þ Â Þ Õ2Ü	Ò1ßQÒ Û Õ5Ú:Ñ6Ò8ÖnÂ Þ Õ5Ü	ÒCÚ:Ð	×	Ô�Õ7Ý Û Í(×	Üyãw�ßQÒ8ÐàÕ5Ô3Í'Î�Î:Ù?Õ5Ü	ÒtÓ	Ò6Ö�Ú Û Ò6ÓlÜ�Ò{Í{ßàÙ Û Ò6Ý'ÚÉÂQÐ?Ú:Ö Þ Â(Ô	Ð	Óyã
v�wxmyseltzB{Su�é3NBå>U�å>¶�" ë�+Ø �ÚÙ��2| Á�Ì7Ú:Ð b U�é�P ëé ZÜ|å Z� ë |~} iUjUlt�xh�i�ltj� � 15H 4 é ZÜ|å Z� ë Ú:Ö } iUjUlt�xh�i�ltjé�� Ù��=� å�é ZÜ|å Z� ë=ë | g8h�i�jZk.lnm�o�pXr�ltsXh�uZiUé3N�å�¶#"xåp��Ø �ÚÙ�� ë1-�D� Ù��=� Ú:ÖEÐ|Â(Õ } i�jZlt�xh�i�ltjÅB � 4 2���Ø �ÚÙ��8| � ÙJ�#�4 2 A�� � 15H 4

ç Ü	Ò�Ö=Ô	Ï Û ÂQÔ�Õ5Ú:Ð	Ò�g2h�i�jUk.ltm�oqpXr�l�sZh�uXivÍ'Õ=Õ2Ò6Ì7×�Õ5Ö�ÕzÂwÎ�Â Æ Ò Û Õ2Ü�Ò!Ý(Ú�ßQÒ8ÐgâàÔ|Â(Õ=Ú0Ò8ÐàÕ/Ñ#ÂQÖ�ÕZ�hÏ�Ù>Ò%æ�Í(Ì�Ú0Ð�Ú:Ð	Ý^ÍBÖ5Ò8âdÔ�Ò6Ð	Ñ8ÒxÂ ÞVÛ Ò6Ý(Ú�ÂQÐ	Ö!Í(Ð	Ó>ÑNÜ	Ò6ÑNì�Ú:Ð	ÝgÚ Þ Õ2Ü	Ò Û ÒtÚ0Ö�Í Û Ò6Ý(Ú�ÂQÐlÑ�ÂQÐ�ÕNÍ'Ú:Ð�Ú:Ð	ÝÜ3Í'Î Þ Õ5Ü	Òwß(Ò Û Õ5Ú:Ñ6Ò6Ö Æ Ü|ÂQÖ5Ò Æ Ò)Ú0Ý(ÜàÕ�Ò)æ�×3Í(Ð�ÓvÖ5Ô%�BÑ)Ú0Ò8ÐàÕ=Î:ÙlâàÔ�Ú0ÑNì�Î�ÙQåoÍ'ÕpÍ Û Í�Õ2ÒwÓ	Ò6×rÒ6Ð	Ó�Ú0Ð	ÝJÂQÐZ�\ã ç Ü	Ò7Í(Ï	Ö=Ò6Ð	Ñ8ÒpÂ Þ Ö5Ô	ÑNÜaÍCÜ	Ò6Í{ßdÙ Û Ò8Ý(ÚÉÂ(ÐvÚ0Ð	Ó�Ú0Ñ6Í'Õ2Ò8ÖpÕ2Ü3Í'Õ!Õ2Ü	ÒzÒ)æ�×3Í(Ð	Ö�ÚÉÂ(Ð Þ Í'Ñ8ÕTÂ Û Ú0Ö!ÕTÂtÂÎ0Í Û ÝQÒ'åSÍ(Ð	ÓvÕ5Ü	Ò�Ñ#Â'Î:Î:Ò6Ñ)Õ5Ú�ÂQÐXÂ Þ Õ2Ü	Ò Û Ò6Ý(Ú�ÂQÐ	ÖpÒ%æ�Í(Ì�Ú0Ð	Ò8Ó Æ Ú�Î�Î�Ú0ÐjÕ5Ô Û Ðj× Û Â�Ó�Ô	Ñ6Ò7ÍgÑ8Ô�Õ Æ Ú�Õ2ÜÍCâàÔ|Â(Õ=Ú0Ò8Ð�ÕtÑ#ÂQÖ�ÕIÖ5ÌBÍ'Î�Î0Ò Û Õ2Ü	Í(Ð �� Z�\ã ê Â(Õ2ÒFÕ2Ü3Í'Õ!Õ2Ü	ÒzÖ5Ò8Õ�âEå Æ Ü�Ú0ÑNÜ9Ñ�ÂQÐ�ÕNÍ'Ú:Ð	Ö�Õ5Ü	ÒiÑ6Ò8Ð�Õ2Ò Û áÛ Í'Ó�Ú0Ô�Öw×	Í'Ú Û Ö²Â Þ Õ2Ü	Ò Û Ò6Ý(Ú�ÂQÐ	ÖIÒ%æ	Í'Ì7Ú:Ð	Ò8ÓyåÐ�Ò6Ò6Ó`Ð|Â(ÕpÏ+Ò�ÌBÍ'Ú:Ð�ÕNÍ'Ú:Ð	Ò6Ó`Ï�ÙvÕ2Ü�ÒBÖ=Ô	Ï Û ÂQÔ�Õ5Ú:Ð	Ò'å
Ï	Ô�Õ"Ú0ÖVÓ	Ò í Ð	Ò8Ó Þ Â Û Ô	Ö5Ò�Ú:Ð�Õ2Ü	Ò/× Û ÂtÂ Þ Â Þ Ñ#Â Û5Û Ò8Ñ8Õ5Ð	Ò6Ö=Ö6ã��!Î:ÖzÂpÕ5Ü	Ò�Ö5Ô	Ï Û ÂQÔ�Õ=Ú0Ð�Ò Û Ò8Õ5Ô Û Ð�ÖUÍp×3Í'Ú Û
Ñ#Â(Ð	Ö=Ú:Ö=Õ=Ú0Ð	Ý�Â Þ Í?âàÔ|Â'Õ5Ú:Ò6Ð�ÕwÑ#ÂQÖ�ÕzÍ'Ð	Ó`Í?Ñ8Ò6Ð�Õ2Ò Û á Û Í(Ó�Ú:Ô	Öw×3Í'Ú Û å�ÂQÐ	ÒpÂ Þ Æ Ü�Ú:ÑNÜaÚ:ÖtÔ	Ð	Ó	Ò í Ð	Ò8Óyãç Ü	Ò Û Ò8Ý(ÚÉÂ(Ð	Ö!Ñ�ÂQÐ	Ö�Õ Û Ô�Ñ8Õ2Ò8ÓlÚ:Ð>Õ2Ü�ÒFÖ=Ô	Ï Û Â(Ô�Õ5Ú:Ð	ÒFÍ Û ÒwÓ	Ò í Ð	Ò6Ó Æ Ú:Õ5Ü Û Ò8Ö5×rÒ6Ñ)Õ�ÕTÂ7Õ2Ü�ÒFÑ8Ô Û5Û Ò6Ð�ÕÝ Û Í(×	Ü�ámã
g8h�i�jZk.lnmcoqpXr�ltsXh�uXiVé3NBå	¶ " å Z� ë
õQã á | N7å>ã | u�åt3	ã | u�å>â | u
Á�ã Ë�Ò)Î0Ò8Ñ8Õ!ÖzÂQÌ7ÒIßQÒ Û Õ5Ò)æ�Ü7Ú:Ð?Õ2Ü	ÒtÑ6Ô Û5Û Ò8Ð�Õ�Ý Û Í(×	Üyå	Í(Ð	Ó?Î0Ò)Õ �9| Ú
ô�ã é��ÐÒ s o Í q {~} î s w¹Ò ë ðSÒ8Õ(�Z�ÈO U@éE3�� ë
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 � 2né�� � å } i�jZlt�xh�i�ltj ë
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 � 2né } iUjUlt�xh�i�ltjUåZé3ÜWå � ë5ë
ê ã ö�×+Ó3Í�Õ2Ò�ãiåt3	ãÇÍ(Ð	ÓJâ°uÑã | ã¦��oNf!é3ÜWå � ë åt3	ã | 3	ã �43	o�f!éRÜWå � ë åâ | â'� æ é3ÜWå � ë é
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ðSÒ8Õç�U��O U@éE3	ã ë
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 � 2|é¤� � å } i�jZlt�xh�i�ltj ë4 H I#4

Û Ò6ÌÄÂ�ßQÒtÕ2Ü	ÒIßQÒ Û Õ=Ú0Ñ8Ò6Ö!Ú:Ð�o�f�é3ÜWå � ë �43	o�fpé3ÜWå � ë ÞOÛ ÂQÌ´Õ2Ü	ÒtÝ Û Í(×	Ü�á~ < B < Ö�Õ2Ò8×ÊÁ4 2 A 1-�
ê Â(Õ5ÒIÕ2Ü3Í'Õ Æ ÒzÍ�Î0Ö�ÂBÚ:Ì7×�Î:Ú:Ñ8Ú�Õ5Î�ÙAì(Ò8Ò6×>Õ Û Í(ÑNì�Â Þ Õ5Ü	ÒFÑ8Ô�ÕEÕ2Ü3Í�Õ!Ý'Ú:ß(Ò6ÖEÕ2Ü	Ò í Ð3Í'ÎZâàÔ|Â'Õ5Ú:Ò6Ð�ÕÑ#Â(Ö=Õç��Ø �ÚÙ�� ã
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 �~B�1 < 2
ä<ÐAËdÕ2Í(ÝQÒpô�å Æ ÒIÝ Û Â Æ Õ5Ü	Ò Û Ò8Ý(Ú�ÂQÐQo O é ZÜ|å � ë ÂQÐ�ÒpÔ	Ð�Ú�Õ�Ó�Ú:Ö=Õ2Í(Ð	Ñ6ÒpÍ'Õ�ÍFÕ=Ú0Ì7ÒxÑ o sCÞJÎ wdî¹Ò¨wdË s�s ÍsCÞ w oCq Ò rts�ß/Î�{ Ò Þ å�Í(Ð�ÓlÒ)æ�Í(Ì�Ú:Ð	ÒFÕ5Ü	ÒwÑ6Ô�Õ5Ö�Ý(Ú�ßQÒ8ÐvÏ�Ù^Õ2Ü	ÒFÏ®ÂQÔ�Ð	Ó3Í Û Ù�Â Þ Õ5Ü	Ò Û Ò6Ý(Ú�ÂQÐyã ê Â(Õ5Ò
Õ2Ü	Í'Õ�o O é ZÜàå � ë Ñ�ÂQÐ�ÕNÍ'Ú:Ð	Ö(o�f�é ZÜ|å � ë ã
v�wxmyseltz\���qltlZé3NBå ZÜ ë�+Ø �ÚÙ ÿ | �øå �\| Ú� � 15H 4 o O é ZÜ|å � ë sO]Q�   | U@éE3	o O é ZÜ|å � ë=ë
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Pð�ó ò-ò ñnö òëÔïM÷ ö í èîó õãÂ �Bö/ð Â0ø^ø è�ð ò ë Â!ôÓÂ � Â!ô è Â êM÷ Â êÛè�êaè ù ë Â0ô ï ü è ë ò ñ�è�ê ò ñ�èîð�ó ò ü*�	åEQ � üE���3�� ý åA3�� ý ��ê Â ÷ ï ò è õ S Â ê ò ñ�è2ð�ó ò ü�ãxådQ � üSã·� 3�ã ý åA3	ã ý ��ê Â ÷ ï ò è õqp%Â � ò ñ�è2ïaó%é�ê Â ó ò ë ô èg8h�i�jZk.lnmcoqpXr�ltsXh�uXi � Â ê ü�o�ü ZÜ|å �þý åEQ � ü�oMü ZÜ|å �þý �V3	oMü ZÜ¨å �þýaý åA3	oMü ZÜWå ��ýÛý � Â ê�ï Â ÷.è � ë ô
+ ò ö ù èTS ý ú ö½Â Æ è��!è�ê���ð Â ÷ õ ó ò ö ò ë Â!ô ö ø è�
 õ è�êÛëÔè ô ð�è Æ ë ò ñ ò ñ�è õ ê Â ð�è í ó%êaè.ïañ Â Æ ï ò ñnö ò ò ñ%èð Â0ô ï ò êaó�ð ò è í ð�ó ò ö ø ÷ Â ï ò ö ø Æ ö ì ï4ð Â0ô ïÛëÔï ò ï Â �9ö5ïÛë ô�ù0ø èîêaè ù ë Â0ô �Nö ô�í ò ñ%ëÔï Â é%ïaè�ê���ö ò ë Â!ôö ø^øÉÂ Æ ï;ó�ï ò Â ïÛëÔ÷ õ%ø ë�� ì ò ñ%è\ð�ó ò ð Â0ô ï ò êaó�ð ò ë Â!ô ú;# ô � Â ê ò ó ô ö ò è øÔì � Æ è�ö0êÛè9ó ô ö0é ø è ò Â�õ ê Â �0èò ñ�ö òµò ñ�è2êaè�ïaó ø ò ë ô�ù9õ ê Â ð�è í ó�êaè�' ô�í ï�ö-ð�ó òGò ñnö ò ëÔï�ö õ�õ ê Â 
cëÔ÷Sö ò è ø^ì�Â!õ ò ëà÷ ö ø ��é�ó ò ë ô ï ò è�ö íêaè øÔìÃÂ!ô ö ô ö õ>Â ï ò è�êÛë Â ê,ëqðAñ�è�ð2 ò Â ð Â!ô 'nêÛ÷ ò ñ�èBö õ%õ ê Â 
cëà÷ ö ò è Â!õ ò ëÔ÷ ö ø ë ò ì úû�ñ�èGð�ó ò ïZè ô ð Â ó ô ò è�êÛè í ë ô ò ñ�è $ è ë ù ñ ò Â!ô �C0;ö Â ð Â0ô ï ò êaó�ð ò ë Â!ô ö0êÛè-� Â êa÷.è í é ì êHö ô%í|Â ÷ øÔìïaè ø è�ð ò ë ô�ù �!è�ê ò ëàð�è�ï�ö ô�í.ù ê Â Æ ë ô�ù êaè ù ë Â0ô ï Â �të ô ð�êaè�ö0ïÛë ô�ù êHö í ëÔó�ïr��ê Â ÷ ò ñ Â ïaè!�0è�ê ò ëÔð�è�ï�úGû�ñ�èïaè ø è�ð ò ë Â!ô ö ô�íPù ê Â Æ ë ô�ùVõ ê Â ð�è�ïaï-ëàï-ïÛëÔ÷ õ%ø ë�'nè í é ì è�
%ö0÷�ë ô ë ô�ù ö ø^øµõ>Â ïaï,ëàé ø è êaè ù ë Â!ô ï9ö ô�í
 0è�è õ ë ô�ù ò ñ�è-é�è�ï ò ð�ó ò í è�' ô è í é ì ò ñ�è-é Â ó ô�í ö0ê ì�Â �Xö.êÛè ù ë Â!ô ú
s lnwqlt�utNh�iwv±wyhyx{z�lnh�se�qwquXi�rLmquGüRN � ¶�" ý
ë ô ë ò ëÖö ø ë � è ZÜ |~} i�jZlt�xh�i�ltj � Z�L| } i�jZlt�ch�iUltj � ��Ø �ÚÙ�| ��@| � è�ö0ðAñ Ü�jÌQ�L| Ú� �%} Hy~>üSoMüRÜàå ��ý ��3�o�üRÜWå �þý sO Q ýø è ò �   O � ü�o�üRÜWå �þý ådQ � ü�o�üRÜWå �þý �43	oMü3ÜWå �þýaý åA3	oMüRÜWå ��ýÛý} �Ñ�   6 �+Ø �ÚÙ B � ~��ZÜ | Ü � Z�\| � � �+Ø �ÚÙ�| �  ~��%� } ��\|h� ���
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û�ñ�è í è ò è�êa÷�ë ô ëÔï ò ëÔð��0è�êaï,ë Â0ôÃÂ � ò ñ�è $ è�ë ù ñ ò Â!ô �C0;ö ÂBõ ê Â ð�è í ó�êaè�è�ïÛïaè ô ò ëÖö ø^ø^ì êÛó ô ï + ò ö ù è
S Â �0è�ê8ö ø^ø �!è�ê ò ëÔð�è�ï@ë ô ò ñ�è ù êHö õ ñ{�� �è�è õ ë ô�ù ò êHö0ð2 Â � ò ñ�è;é�è�ï ò .�ó Â ò ëàè ô ò ð�ó ò í è�' ô è í é ì öêaè ù ë Â!ô ö ô%í ë ò ï�é Â ó ô�í ö0ê ì ú � ï Æ è9ïHö Æ èJö�ê ø ëàè�ê,� Æ ë ò ñ�ö ô ö õ�õ ê Â!õ êÛëàö ò èBëÔ÷ õ%ø è�÷.è ô ò ö ò ë Â0ô �
+ ò ö ù è�S(ð�ö ô é�èQ÷ ö í è ò Â êaó ô ë ô ò ëÔ÷.è �Sü�A±����øÉÂ0ùD� ý � ö ô%í ï Â ò ñ%è í è ò è�êa÷�ë ô ï ò ëÔð
�!è�êaï,ë Â!ô ï õ è ô%í ï ��üS�Xü�AÍ�ñ��øÉÂ0ùÑ� ýaý ò ëà÷.èMë ô ë ò ï�ð Â!ô ï ò êÛó�ð ò ë Â!ô?õ ê Â ð�è í ó%êaè0ú5û�ñ�è�êÛè�� Â êÛèò ñ%è�é Â òÛò ø è ô è�ð2 \ë ô ò ñ%è í è ò è�êa÷�ë ô ëàï ò ëÔð;ð Â!ô ï ò êaó%ð ò ë Â!ô ëàïµï ò ë øÔø ë ô ò ñ�è2ö õ�õ ê Â 
cëà÷ ö ò è�ï Â0ø ó ò ë Â!ôÂ � ò ñ�è í ónö ø ò Â ò ñ�è�êaè ø ö ò è í ð Â!ô ð�ó�êÛêaè ô ò K¨Â Æ � Æ ñxëàðAñ ò ö� 0è�ï �Sü�A � ��ø�Â!ùÑ� ý ò ëÔ÷.è��xö0ïÿëàï ò ñ%èðJö�ïaè Æ ë ò ñ ò ñ�è-êHö ô�íWÂ ÷�ë � è í ð Â!ô ï ò êÛó�ð ò ë Â!ô úw�ágÂ ê ò ï ò ÂLõ ê Â �!è ò ñnö ò@ò ñ�è í è ò è�êa÷�ë ô ëàï ò ëÔðQ�!è�êaïÛë Â!ô ' ô%í ï8ö\ð�ó ò@ò ñnö ò ëÔï�ë ô�í è�è í Æ ë ò ñ%ë ôö ��ü#ø�Â!ùl� ý �#ö�ð ò Â ê Â � Â!õ ò ëÔ÷Sö ø Æ è�êaèPó ô ïaó%ð�ð�è�ïaï���ó ø ú û�ñ�è
÷ ö�ë ô\Â é�ï ò ö0ð ø è ø ëÔè�ï�ë ô ò ñ%èõ>Â ïaï,ëàé%ë ø ë ò ìnÂ � ò ñ�è $ è�ë ù ñ ò Â0ô ��0�ö Â\õ ê Â ð�è í ó�êaè;' ô�í ë ô�ù ö ô ö õ�õ ê Â 
xëÔ÷ ö ò è;ð�ó ò í è�' ô è í é ì öó ô ë Â!ô�Â � ò¹Æ ÂÄÂ ê�÷ Â êaèNêaè ù ë Â!ô ï�ú-� ò ëÔï í ë � ð�ó ø ò8ò Â ð Â ÷ õ ö0êaè ò ñ�èQ.�ó Â ò ëàè ô ò ð Â ï ò Â �ZïÛó�ðAñVö÷\ó ø ò ë��*êaè ù ë Â!ô ð�ó ò ö ù öÀë ô ï ò@ò ñ�è é�è�ï ò ï,ë ô%ù0ø è��ÐêÛè ù ë Â!ô ð�ó ò ��ö0ï Æ è ïÛñnö ø^ø ïaè�è ô è�
 ò ú Ç[Â0ô ïÛë í è�ê��
� Â ê�è�
%ö0÷ õ%ø è�� ò ñ%è�ðJö0ïÛè Æ ñ�è�êÛè ò ñ�è ð�ó ò õ ê Âxí ó�ð�è í ëÔï üSo O ��o�f�åEQ � ü�o O �S3	o O �ko�fi�3	o�f ý åA3	o O �Q3	o�f ý ú ö è�êÛè o OÊêÛè���è�êÛï ò Â ò ñ�è/'nêaï ò êÛè ù ë Â!ô êÛè�÷ Â �!è í ë ô ï ò è õRp^Â � ò ñ%èïaó%é�ê Â ó ò ë ô è g8h�i�jZk.lnmcoqpXr�ltsXh�uXi � Æ ñ%ë ø è o�f ëàï ò ñ�è7ïaè�ð Â!ô�í êÛè ù ë Â!ô �2ö ô%í ëàï í è�' ô è í
Æ ë ò ñ�êÛè�ï õ è�ð òGò Â ò ñ�è2ïaó%é ù êHö õ ñ á ë ô�í ó�ð�è íÃÂ!ônN é ì ò ñ�è<�0è�ê ò ëàð�è�ï Q � ü�o O �B3	o O ý úeû�ñ�èé Â ó ô�í ö�êÛëÔè�ï Â � o OQö ô�í�oNf ö0êaè êÛè�ï õ è�ð ò ë��!è øÔì4í è ô|Â ò è í é ì43	o OQö ô�íV3	o�f ú � ïaïÛó�÷.è7� Â êïÛëÔ÷ õ%ø ëàð ë ò ì ò ñnö ò � o O ��� � o�f%�p�î� 3	o O ��� � 3�oNf�� E � ë Á úµû�ñ�è ô ò ñ�è_.�ó Â ò ëÔè ô ò ð Â ï ò ï�ë ô�NÂ � ò ñ�è�ð�ó ò ï ü�o O ��o�f½åEQ � üSo O �B3	o O ��oNf��B3	o�f ý åA3	o O �-3�oNf ý ö ô�í7ü�o O ådQ � ü�o O �3	o O ý åH3�o O ý ö0êaèNêaè�ï õ è�ð ò ë��0è ø^ì�UÀü=3�o O �S3	o�f ý ë ü�� o O ��� �� ��3	o O ���ñ��oNf%��� �� ��3	o�f%� ý ö ô�íU_üE3	o O ý ë ü���o O ��� �� ��3	o O � ý � Æ ñ%ë ø è ò ñ�è_.�ó Â ò ëÔè ô ò ð Â ï ò oCq á-Â � ò ñ�è-ð�ó ò üSo�f¾å±üRQ � ü�o O �3	o O ýaý � ü�oNf}�43	o�f ý åA3	o�f ý ëÔï UÀü=3�oNf ý ë ü���oNf%��� �� ��3	o�f�� ý ú1#�ïÛë ô�ù ò ñ�è ë ô è,.�ónö ø ë ò ì

� ��FUl� � ¼ ÷�ë ô ð � U å F��ò � Â ê � åAF�åEU�åd�n�"Úàå
Æ è Â é�ïaè�ê)�0è ò ñnö ò;ò ñ�è?.�ó Â ò ëÔè ô ò ð Â ï ò Â � ò ñ%èL÷\ó ø ò ë4�ÐêÛè ù ë Â!ô ð�ó ò ðJö ô%ô|Â ò é�èLïa÷ ö ø^ø è�ê ò ñ�ö ôé Â ò ñ ò ñ�èQ.�ó Â ò ëàè ô ò ð Â ï ò ï Â � ò ñ�è�ï,ë ô%ù0ø è��ÐêÛè ù ë Â!ô ð�ó ò ï�ú1# ô � Â ê ò ó ô ö ò è ø^ì � ò ñ�è�ð�ó ò üSo�f¾åJüLQ �ü�o O �93	o O ýaý � ü�oNf��93�oNf ý åA3	o�f ý ë ôká ?tÍ�wdî q Í stð Â êaêaè�ï õ>Â!ô�í ò Â ö ôþì ð�ó ò ë ônN ú +àÂ Æ èðJö ô�ô|Â ò ë ô.ù è ô è�êHö ø êaè ø ö ò è ò ñ�è<.�ó Â ò ëàè ô ò ð Â ï ò Â �yö�÷9ó ø ò ë��*êaè ù ë Â0ô ð�ó ò ë ô�N ò Â ò ñ�è<.�ó Â ò ëÔè ô òð Â ï ò Â �Xö.ï,ë ô%ù0ø è��ÐêÛè ù ë Â!ô ð�ó ò ë ô^N úö¾Â Æ è��!è�ê,� Æ è Æ è�êÛè-ö ø ï Â ó ô ö�é ø è ò Â ð Â!ô ï ò êÛó�ð ò ög�#ö0÷�ë øÔìnÂ � ù êaö õ ñ�ï Æ ñ�è�êaè ò ñ�è í è ò è�ê��÷�ë ô ëàï ò ëÔð ð Â!ô ï ò êÛó�ð ò ë Â!ô4õ ê Âxí ó�ð�è�ï2ö\ð�ó ò@ò ñnö ò ëàï Æ Â êÛïaè ò ñnö ô ö ô��Sü#ø�Â!ùl� ý �#ö�ð ò Â ê Â � Â!õ ò ë4�÷ ö ø úXû�ñ�èGð Â0ô ï ò êaó�ð ò è í\í è ò è�êa÷�ë ô ëÔï ò ëÔð@ð�ó ò ëàïqë ô ï ò èJö í ��ö ø ë í ö ò è í é ì-õ è�ê)� Â êÛ÷.ë ô�ù ö ô ö õ>Â ï��ò è�êÛë Â êÛë�ðAñ�è�ð2 ò Â ïañ Â ÆÊò ñnö ò ë ò ëÔï ô|Â Æ Â êaïaè ü è�
xð�è õ ò õ®Â ïÛïÛëÔé ø^ì é ì ö�ð Â!ô ï ò ö ô ò �#ö0ð ò Â ê ý ò ñ�ö ôò ñ�ö ò ��ê Â ÷ ò ñ�è.êHö ô%í|Â ÷�ë � è í*$ è ë ù ñ ò Â!ô ��0�ö Â4õ ê Â ð�è í ó�êÛè0úq0�è�ðJö ø^ø ò ñnö ò-ò ñ�è õ ê ÂtÂ � Â � ò ñ%èõ è�ê)� Â êa÷ ö ô ð�è ù ónö�êHö ô ò è�è�êÛè ø ëàè�ï Â!ô ò ñ�è�è�
cëÔï ò è ô ð�è Â �tö;êÛè ù ë Â!ô�oMü ZÜ|å Z�!ý ë ô?+ ò ö ù è Á ð Â!ô ò ö�ë ô �ë ô�ù ö ò ø èJö0ï ò ñnö ø � ò ñ�è!�0è�ê ò ëÔð�è�ï�� Â êe÷ Â êaè õ êaè�ð ëàïÛè ø^ì � ��o�ü ZÜ|å Z�!ý � � �� � 3�o�ü ZÜ¨å Z�!ý � ¼ � ë Á � Æ ñ Â ïÛèÆ è�ë ù ñ ò D ü ZÜ|å Z�!ý ëàïZö ò ø è�ö0ï ò ü)����� ý k»HÉ � ú ö è�êaè �»O¢ü¤�+Ø �ÚÙ�� � ç ý ë S�S í è õ è ô�í ï Â!ô ò ñ�èGïa÷ ö ø^ø è�ï ò
.�ó Â ò ëàè ô ò ð Â ï ò �+Ø �ÚÙ�� Â é�ïaè�ê)�0è í>í ó�êÛë ô�ùq+ ò ö ù è Á úr:5è ð�ö ô ò è�ï ò � Â ê ò ñ�è õ êaè�ïaè ô ð�è Â �Uïaó�ðAñö�êaè ù ë Â0ô ë ô ò ñ�è í è ò è�êa÷�ë ô ëàï ò ëÔð9ð Â!ô ï ò êaó�ð ò ë Â!ô é ì êaè�ð Â ê í ë ô�ù ò ñ%èB÷ ö�
cëÔ÷\ó�÷P�0ö ø ó�è Â � ò ñ%èè�
 õ êÛè�ïÛïÛë Â!ô�øÉÂ!ùtü D üRÜWå �þýaý ë ü � º�� ý Â �0è�ê8ö ø^ø êaè ù ë Â!ô ï Æ ë ò ñ ��oMü3ÜWå �þý �8� �� ��3	oMüRÜàå ��ý � ¼ � ë Á �ö ô�í ïÛó�é�ïÛè,.�ó�è ô ò øÔì ðAñ�è�ð2 þë ô�ù ò ñ�ö ò@ò ñ�è�÷ ö�
cëà÷9ó�÷P��ö ø ó�èNëÔï8ö ò ø è�ö0ï ò øÉÂ!ùtü��^�r��Ø �ÚÙ � ç ë S�S ý
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� Â ê ò ñ%è;ïÛ÷Sö øÔø è�ï ò .�ó Â ò ëàè ô ò ð Â ï ò ��Ø �ÚÙ Â é�ïÛè�ê)�0è í ú1� òµò ó%ê ô ï Â ó òµò ñnö ò � Â ê�ö øÔø ò ñ�è;êÛó ô ï ò ñnö òÆ è õ è�ê)� Â êa÷.è í � ò ñ�èSö õ>Â ï ò è�ê,ë Â êÛëGðAñ�è�ð2 QëÔï\ö ø Æ ö ì ïLïaö ò ëÔï)'�è í �ÿö ô�í ï Â ò ñ%è í è ò è�êa÷�ë ô ï ò ëÔð
�!è�êaï,ë Â!ôãÂ � ò ñ�è $ è ë ù ñ ò Â!ô �C0;ö Â
õ ê Â ð�è í ó�êÛè>ëàïMö õ êaö0ð ò ëàð�ö ø ö ø ò è�ê ô ö ò ë��!è ò Â ò ñ%è Â ê,ë ù ë ô ö øêHö ô�í|Â ÷�ë � è í �!è�êaïÛë Â!ô ú
VXW�� � ü>f�]Q^�c,� ]_`3\-agZvú�]_hrjbZ�\-h ��l	^ \lö�] ÷*]_c�ø�ö3\�l	`Jù:ú�a�l

eXfba�^1h�] i�jE\[iml	`bh%\-^1jbo�\rc,l/`

:
è õ êaè�ïaè ô ò ë ô ò ñ%ëÔï�ïaè�ð ò ë Â!ô è�
 õ è�êÛëÔ÷.è ô ò ö ø êÛè�ïÛó ø ò ï?� Â ê ò ñ�è $ è�ë ù ñ ò Â!ô �C0;ö Â ï õ ö0êÛïaè4ð�ó òð Â0ô ï ò êaó�ð ò ë Â!ô ú û�ñ�è�êaè�ö�êaè ò ñ�êaè�èLêaè ø ö ò è íîù~Â ö ø ï�ë ô�Â ó�ê;è���ö ø ónö ò ë Â!ôÊÂ � ò ñ�è\ð Â!ô ï ò êÛó�ð ò ë Â!ô úû�ñ�èT'nêÛï ò ëàï ò Â ð Â ÷ õ ö0êaè ò ñ�è ù è ô è�êHö ø �!è�êÛïÛë Â!ô � í è�ïÛð�êÛëÔé�è í ë ô�+ è�ð ò ë Â!ô Sxú Á � ò Â ò ñ�è.ïÛëÔ÷?�õ%ø ë�'�è í �!è�êÛïÛë Â!ô ò ñnö ò[Æ è õ ê Â!õ>Â ïaè í ë ô>+ è�ð ò ë Â!ô S%ú�S%úµû�ñ�è ïaè�ð Â!ô%í7ù/Â ö ø ëÔï ò Â�í è ò è�êa÷�ë ô è-ë��ò ñ%è�êaè�ëÔï2ö ôþìMí è õ è ô�í è ô ð�èBé�è ò¹Æ è�è ô ò ñ�è_.�ónö ø ë ò ì�Â � ò ñ%è ð�ó ò õ ê Âxí ó�ð�è í é ì ò ñ�è ð Â!ô ï ò êaó�ð��ò ë Â!ô ö ô�í ò ñ�è ò ìcõ è Â ��ð Â!ô ð�ó�êaêÛè ô òg� Â Æ ï Â0ø �!è í ò Â^Â é ò öÀë ô ò ñ�è��!è�ê ò è�
 ø è ô�ù ò ñ5��ó ô ð ò ë Â!ôô è�ð�è�ïÛïHö0ê ì � Â ê ò ñ�è�ð Â0ô ï ò êaó�ð ò ë Â!ô ú $ ö0ï ò ø^ì ò ñ�è ò ñxëàê íPù~Â ö ø ëÔï ò Â ð Â ÷ õ ö0êÛè ò ñ�è�êÛè�ïÛó ø ò ï Â �ò ñ%è $ è�ë ù ñ ò Â!ô ��0�ö Â ð Â!ô ï ò êaó%ð ò ë Â!ô ö ù ö�ë ô ï ò;ò ñ Â ïÛè Â �µöSï,ëà÷ õ%ø ëàï ò ëÔðLð Â0ô ï ò êaó�ð ò ë Â!ô ö ô�í ö ø ï Âö ù öÀë ô ï ò2ò ñ�è Â êaè ò ëÔðJö ø^øÔìMí è�ê,ë��0è í>ø�Â Æ è�ê;é Â ó ô�í ï�ú
:5è í è�ïÛð�ê,ëàé�è ò ñ�è;ïaè ò ó õ � Â ê ò ñ%èNè�
 õ è�ê,ëà÷.è ô ò ï�ë ôX+ è�ð ò ë Â0ô S%ú ( ú � ��ë ô ð ø ó í ë ô�ù ò ñ�è ò ìcõ è�ïÂ �tð Â!ô ð�ó%êaêaè ô ò�� Â Æ ï ò ñnö ò	Æ è8ï Â0ø �0è í ú-� ô/+ è�ð ò ë Â0ô S%ú ( ú Á � Æ è õ êÛè�ïÛè ô ò ï Â ÷.è8êÛè�ïaó ø ò ïr� Â ê ò ñ%èù è ô è�êaö ø=$ è ë ù ñ ò Â!ô �C0;ö Â ð Â!ô ï ò êÛó�ð ò ë Â0ô ú�:
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Ô��ö ò Æ ò ö ø Æ�� ��Ú/Ú êÛó ô ï Î è�êaè õ è�ê)�yÆ0êa÷.è í �yÆ!ê�è�ö0ðAñ�ð ø ö�ïaï�Æ��ø è ô�ù ò ñ©��ó ô ð ò ë§Æ ô ï�ú
Ú�| ½ Ü   � } �,|«���@| �/¢ � ~�Ú ¡y  ����~=�T|	� Ì ~�� ~U¢ �¥¤ 
 �%¾ ¢ } |«�%�
:
è�'�êaï ò ð�Æ!÷ õ ö0êÛè ò ñ�è ö��!è�êaö ù è�.�ó"Æ ò ëàè ô ò ð,Æ0ï ò ï7Æ�� ò ñ%è�ð�ó ò ï õ ê)Æ í ó�ð�è í é ì ò ñ�è ù è ô è�êHö ø
$ è�ë ù ñ ò Æ ô ��0�ö�Æ4ð,Æ ô ï ò êÛó�ð ò ë§Æ ô ë ô ÃZë ù ó�êÛè/S%ú�Sxú?� ô ò ñnö ò ' ù ó�êaè�� Î è õ%ø Æ ò �yÆ!ê èJö0ðAñP÷ ö ò ê,ë�
ö ô�í è�ö0ðAñ
ð ø ö�ïaï7Æ�� ø è ô�ù ò ñ5��ó ô ð ò ë§Æ ô ï ò ñ�è.ö��!è�êHö ù è�.�ó"Æ ò ëàè ô ò ð�Æ!ï ò Æ�� ò ñ�è�ð�ó ò ï_Æ!é ò ö�ë ô è í
�yÆ!ê ò ñnö ò ð ø ö0ïaïBêaè ø ö ò ë��!è ò Æ ò ñ�è.÷�ë ô ëà÷9ó�÷Û.�ó"Æ ò ëÔè ô ò ð,Æ!ï ò �yÆ!ó ô�í �yÆ!ê ò ñ�ö ò ÷ ö ò ê,ë�
�úSû�ñ�è÷ ö ò ê,ëàð�è�ï8ë ô ò ñ�èQ' ù ó�êÛèBö0êaè í ë���ë í è í ë ô ò Æ ò Î Æ ù ê)Æ!ó õ ï�úµû�ñ"Æ!ïÛè ò Æ ò ñ�è ø è�� ò Æ�� ò ñ�è í Æ òaò è í
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÷Sö ò êÛëÔð�è�ïLö ô%í ö0êÛèø ëàï ò è í ë ô ò ñ�è.ïHö0÷.è�Æ!ê í è�ê-ö0ï�ë ô ûZö�é ø è/S%ú Å � Î ñ%ë ø è ò ñ"Æ!ïÛè ò Æ ò ñ�è�ê,ë ù ñ ò ö0êÛè ò ñ�è�ó ô ë§.�ó�è��ø è ô�ù ò ñ5÷ ö ò êÛëÔð�è�ï�ú :
èSïÛè�èq��ê)Æ!÷ ò ñ%è	' ù ó%êaè ò ñnö òBò ñ%è�ö��!è�êHö ù èq.�ó"Æ ò ëàè ô ò ð,Æ!ï ò �yÆ!ê ò ñ%è
��ö0êÛë�Æ!ó�ïZð ø ö0ïaïÛè�ïµö0êÛè ò ìcõ ëÔðJö ø^ø^ìgÎ ë ò ñ%ë ô S Ú�± Æ��tè�ö0ðAñ?Æ ò ñ�è�ê��þö ô�í ò ñnö òZò ñ�è�êaè@ëÔï ô ÆQÆ ô è@ð ø ö0ïÛïò ñ�ö ò ñnö0ï-öMï,ë ù0ô ë�'�ðJö ô ò ø^ì�ø Æ Î è�ê9ö��0è�êHö ù èT.�ó"Æ ò ëÔè ô ò ð,Æ0ï ò�ò ñnö ô ò ñ�èTÆ ò ñ�è�êaï�ú9� ô ö í�í ë ò ë�Æ ô �
Î è©Æ0é�ïaè�ê)�!è ò ñnö ò�ò ñ%è4öD�0è�êaö ù èX.�ó"Æ ò ëÔè ô ò ð,Æ0ï ò ïT�yÆ!ê ò ñ�è�êÛè õ èJö ò è í � ø è ô�ù ò ñ(÷ ö ò ê,ëàð�è�ï ö0êÛèó�ïÛónö ø^øÔì ð ø Æ!ïaè�ê ò Æ ò ñ�èL÷�ë ô ëà÷9ó�÷Ü.�ó"Æ ò ëàè ô ò ð�Æ!ï ò �yÆ!ó ô�í �yö0ïNð�Æ!÷ õ ö0êaè í ò Æ ò ñ�è�ïÛë ò ónö ò ë�Æ ô
�yÆ!ê ò ñ%èVó ô ë§.�ó�è�� ø è ô�ù ò ñ ÷ ö ò êÛëÔð�è�ï�ú û�ñ%ëÔï.ëàï ò ÆQé�è7è�
 õ è�ð ò è í ïÛë ô ð�è ò ñ%èVêÛó ô ï/Æ ô ò ñ"Æ!ïÛè÷ ö ò ê,ëàð�è�ï;ö0êaè_Æ ô ö�ïa÷ ö ø^ø è�ê�ïaè ò Æ��Zó ô ë�.�ó�è í ëàïÛð�êÛè ò ë���è í>ø è ô�ù ò ñ©��ó ô ð ò ë§Æ ô ï�ú
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Comparison of Average Quotient Cost Against Overall Minimum Quotient Cost
(general Leighton−Rao construction)

Test Matrices

3−matching (10%)
3−matching (1%)
10−matching (10%)
10−matching (1%)
All−pairs (5%)
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 ò ð ø ö0ïaï,ë�� ì ò ñ�è�ð�ó ò ï ò ñnö ò ö0êÛè õ ê)Æ í ó�ð�è í ú©0�è�ðJö ø^ø ��êÍÆ!÷ + è�ð ò ë§Æ ô S%ú Å ú � ò ñnö òBò ñ%èõ ê)Æ í ó%ð�è í ð�ó ò ëÔïLè�ë ò ñ�è�ê?�yÆ!ó ô�í¾í ó�êÛë ô�ù�+ ò ö ù è Å Æ0êTSEÆ�� ò ñ%èMð,Æ ô ï ò êÛó�ð ò ë§Æ ô úPû�ñ�è�ð�ó ò ï
�yÆ!ó ô%í ë ôX+ ò ö ù è Å ÷ ö ì é�è;ð,Æ!÷ õ Æ!ïaè í Æ���÷\ó ø ò ë õ%ø è êaè ù ë§Æ ô ï,� Î ñxë ø è ò ñ�Æ!ïaèQ�yÆ!ó ô�í ë ô©+ ò ö ù è
Sîö0êÛè í è�' ô è í é ì ö�ïÛë ô�ù0ø è�êaè ù ë�Æ ô úPûZö�é ø èXSxú�S ù ë��!è�ï ò ñ�è ô ó�÷9é�è�ê ö ô�í¾õ è�êað�è ô ò ö ù è�Æ��ïÛë ô�ù0ø è��À÷\ó ø ò ë õ%ø è��ÐêÛè ù ë�Æ ô�+ ò ö ù è Å ð�ó ò ïBö ô�í�+ ò ö ù è�S4ð�ó ò ï õ êÍÆ í ó�ð�è í úT:5è�Æ!é%ïaè�ê��!è ò ñnö òö0é«Æ!ó òÿò ñ�êaè�è��C.�ónö�ê ò è�êaï1Æ�� ò ñ%è ò ëà÷.è�� ò ñ�è8ð�ó ò ïµè�
%ö0÷�ë ô è í ë ô	+ ò ö ù è�S�ëà÷ õ ê)ÆD�!è2ó õ Æ ô ò ñ"Æ!ïÛèè ô ð,Æ!ó ô ò è�êaè í ë ôN+ ò ö ù è Å ú Ö Æ!êÛè�ï ò ê,ë§ þë ô�ù0ø^ì � ò ñ�è�êaè Î è�êÛè ¹���µº¹Wî�´@¶�¹��2Òdî Æ��Nö�÷9ó ø ò ë õ%ø è��êaè ù ë�Æ ôþ+ ò ö ù è Å ð�ó ò é�è�ë ô�ù ò ñ�èQé�è�ï ò Æ!é�ïÛè�ê)�0è í ð�ó ò ö0÷�Æ ô�ù ò ñ�è �Dp ��� Ú~Ú êÛó ô ï�ú û�ñ%ëÔïô Æ ô �CÆcð�ð�ó%êaêaè ô ð�è�ëàï�êHö ò ñ�è�ê�ïaó�ê õ êÛëÔïÛë ô�ù �%ö ô�í ï ò ê)Æ ô�ù0ø^ì ë ô�í ëàð�ö ò è�ï ò ñ�ö ò ö ò ø èJö0ï ò �yÆ!ê�Æ!ó�êGïaè ò
Æ�� ò è�ï ò ÷ ö ò ê,ëàð�è�ï,� ò ñ�è<��ó øÔø�ù è ô è�êHö ø ë ò ì Æ�� ò ñ�è $ è�ë ù ñ ò Æ ô ��0�ö�Æ ð,Æ ô ï ò êÛó�ð ò ë§Æ ô ëÔï ô Æ ò ô è�è í è í úû�ñ�è�êaè��yÆ0êaè�� ò ñ�èMïÛëÔ÷ õ%ø ë�'nè í ð�Æ ô ï ò êaó%ð ò ë�Æ ô¾õ ê)Æ õ Æ!ïaè í ë ôO+ è�ð ò ë§Æ ô S%ú�S Î ë øÔø@ô Æ ò é�è Î Æ!êaïÛèò ñ�ö ô ò ñ�è ù è ô è�êHö ø ð,Æ ô ï ò êÛó�ð ò ë§Æ ô �xö ô�í ðJö ô ë ô �#ö0ð ò õ êÍÆ í ó�ð�è8ð�ó ò ï Î ë ò ñ.ïÛë ù!ô ë�'nðJö ô ò øÔìLø Æ Î è�ê
.�ó"Æ ò ëàè ô ò ð,Æ0ï ò ï��tö0ï Î èBïañ�ö øÔø ïÛè�è ø ö ò è�ê�ú
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Î è\ð,Æ0÷ õ ó ò è ò ñ�è9÷�ë ô ëÔ÷\ó%÷ ö ô�í ÷ ö�
cëÔ÷\ó�÷ .�ó"Æ ò ëàè ô ò ð,Æ!ï ò ï ò ñnö ò Î è�êÛè��yÆ!ó ô%í ÆD�!è�ê ò ñ%è÷\ó ø ò ë õ%ø èNêaö ô�í Æ0÷ êaó ô ï�ú-� ò�ò ó�ê ô ïÖÆ!ó òµò ñnö ò �yÆ!êµïÍÆ!÷.èN÷ ö ò êÛë4
Õ� ø è ô�ù ò ñ	��ó ô ð ò ë�Æ ô ð�Æ!÷\éxë ô ö»�ò ë�Æ ô ï�� ò ñ�èB÷ ö�
cëà÷9ó�÷ õ êÍÆ í ó�ð�è í .�ó"Æ ò ëàè ô ò ð,Æ0ï ò ëàï;ö0ï ø ö0ê ù è9ö0ï�xú � ò ëÔ÷.è�ï ò ñ�èB÷�ë ô ëÔ÷\ó%÷ð,Æ0ï ò � Î ñ%ë ø è/�yÆ!ê7Æ ò ñ%è�ê-ð,Æ!÷9é%ë ô ö ò ë�Æ ô ï�� ò ñ�èS÷ ö�
cëÔ÷\ó�÷Û.�ó"Æ ò ëàè ô ò ð�Æ!ï ò ëàï Î ë ò ñ%ë ô8��Ú�± Æ��
ò ñ%è�÷�ë ô ëÔ÷\ó%÷Vúµû�ñ%è Î ë í è í ë á è�êÛè ô ð�è�ïÿë ô .�ó"Æ ò ëÔè ô ò ð,Æ0ï ò ��ö0êÛëàö ò ë§Æ ô ïañ"Æ Î ò ñnö ò ÷ ö ôþì êaó ô ï
Æ�� ò ñ�è ð�Æ ô ï ò êaó%ð ò ë�Æ ô �yÆ!ê2ö ô ë ô%õ ó ò ö0êaè ô è�ð�è�ïaïaö0ê ì �yÆ!ê õ êÍÆ í ó�ð�ë ô�ù ö ù Æ=Æ í .�ó"Æ ò ëàè ô ò ð�Æ!ï ò ú
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Æ��µð�ö øÔø ï ò Æ�ö�ïaó%é�êÍÆ!ó ò ë ô è Î ñ%ëÔðAñPè ë ò ñ�è�êNñnö ø �!è�ï ò ñ�èLé�è�ï ò .�ó"Æ ò ëÔè ô ò ð�Æ!ï ò ïÛè�è ô Æ0ê' ô�í ï öïa÷ ö ø^ø �ÐêHö í ëàó%ïeêaè ù ë§Æ ô ð,Æ ô ò öÀë ô ë ô�ù ñnö ø � ò ñ%èÖ�!è�ê ò ëÔð�è�ï�ú + ò ö ù è Å ò è�êÛ÷�ë ô ö ò è�ï Î ñ%è ô ò ñ�è ø ö òÛò è�êè��0è ô ò Æxð�ð�ó�êÛï�ú1� ô ö ò ìcõ ëàð�ö ø êaó ô � ò ñ%è ô ó%÷\é�è�ê�Æ��Uïaó�é%êÍÆ!ó ò ë ô è ðJö ø^ø ï<��ö0ê,ëàè í é�è ò Î è�è ô�Å ò Æ
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%ð�è�è í ï � ú��xúGû�ñ%ëÔï ø Æ Î ö��!è�êHö ù è9ïÛñ"Æ Î ï ò ñ�ö ò ÷\ó ø ò ë õ%ø è��*êaè ù ë§Æ ô ð�ó ò ïö0êÛè;ïÛè øÔí Æ!÷ è�
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� ô ò ñxëàïMïÛè�ð ò ë�Æ ô � Î è õ êaè�ïÛè ô ò êaè�ïaó ø ò ï3�yÆ!ê ò ñ�è7ïÛëÔ÷ õ%ø ë�'nè í $ è�ë ù ñ ò Æ ô ��0�ö�Æ/ð�Æ ô ï ò êaó�ð ò ë�Æ ôí è�ïað�ê,ëàé�è í ë ô�+ è�ð ò ë�Æ ô S%ú�Sxú.û�ñ%ëàïBð,Æ ô ï ò êaó�ð ò ë�Æ ô è�
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Comparison of Average Quotient Cost (simplified vs general)

Test Matrices

3−matching (10%)
3−matching (1%)
10−matching (10%)
10−matching (1%)
All−pairs (5%)
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(simplified Leighton−Rao construction)
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Comparison of Average Quotient Cost (refined simplified vs simplified)
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Comparison of Average Quotient Cost Against Overall Minimum Quotient Cost
(refined simplified Leighton−Rao construction)

Test Matrices

3−matching (10%)
3−matching (1%)
10−matching (10%)
10−matching (1%)
All−pairs (5%)
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Comparison of Minimum Quotient Cost Against Overall Minimum Quotient Cost
(refined simplified Leighton−Rao construction)

Test Matrices

3−matching (10%)
3−matching (1%)
10−matching (10%)
10−matching (1%)
All−pairs (5%)
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9 ÿ\Ý2Ý ×\ù ��p à Å5� � ¹&Ô . Ô�à Ô5¹:à ±
9 ÿ\Ý2Ý ×\ùÓÔ � �2Ô . � ¹ �,��.5ã ��±
9 ÿ\Ý2Ý × $~��. à Å5� � ¹&Ô . Ô�à Ô5¹:à ±
9 ÿ\ÝL4 áóÛ ��p Ô�àÕ�-à � ¹ �,� ��� ��±
*#A Ý à Ô �,� � ¹&Ô�à>Ô�à ��±
*#A Ý=p p�. � � ¹ � à,à,à � ¹ p�±
*#A Ý2. .�Å�� � ¹&Ô p�. à Å Ô5¹8� ±
Ä Ý2364�Å�p � Å�p � � ¹&Ô Å Ô Å ��¹ p�±
Ä Ý2364 à ��p à ��p � ¹ ��� ��� Å ¹�� ±
Ä Ý2364 � .,. � .,. � ¹ � � Å5ã ã ¹�Ô ±
Ä Ý2364�.5. � .,. � � ¹ ��.5� à Å ¹�� ±
áâÊuÄ¸ÄÈÔ ��� Ô ��� � ¹ . Ô»� � Ô,Ô5¹ ã�±
Ã Ý �-à>Ô,¹&Ô �-à>Ô � ¹ ��.5��Å � ¹:à ±
Ý23 Ä Å5�,� p�p,ã � ¹äà ��. � Ô,Ô5¹8� ±
9 4 Ô �5�,� � Å�Å � ¹ . � � Ô ��¹:à ±



Ô p,�

á
x¦K�x§ ° ¬-§¢§ ° x®¶¬�ÖLª�®¯©2®(Ìq©"Æ-§Kª��¥�§ ¤ Æ,¦0§K¦6ÁyÆ,¨¢§ ° `¨K�¿��¬-§M�´LÇÏ«��¥2Æ5§ ° ®²¬-§K¨0ª ¤ �¦+¬5¨0
¬-« Î ¬�Ã�¦ÈªÀ´2�¥�§Kª ¤ ¬-«2§ðÆ+§ ° �ª�¨ì®ÓªÀ¥2ª�®¯©2® ¤ Æ,¦O§M¦ ·ÕÎ ª&§ ° § ° \@Ö ¤ �¿2§0ª§Æ,¥�Æ5Á"§ ° \®²¬-§M¨Oª&Ö¯� Ý23�Å���ÅL·
ÁyÆ,¨ Î ° ª ¤y° ª�§�ªÀ¦%Æ,¥2«&Ã � ¹&Ô ± ° ª�Æ ° �¨�¹ì× ° %¬5Æ,¨K��®±�¥�§�Æ5Á>§ ° �®²¬�Ö�ª�®¯©>®úÌq©"Æ5§Kª��¥�§ ¤ Æ,¦0§ Î ª&§ °
§ ° �®Óª�¥2ªÀ®x©>®íÁyÆ,¨¬�®²¬-§K¨0ªÜÖxª�¦�¬ ¤ Æ5¥>¦K�Ì�©2�¥ ¤ !Æ5Á>§ ° �¨0�ÂÎ�ª�¥>Æ�Æ5¥2«�Ã9Æ,¥2�´2ª�¦0§0ªÀ¥ ¤ §ìÌq©"Æ-§Kª��¥�§
¤ Æ5¦0§¯¬5®�Æ,¥>Æ�§ °  ã Ô ¤ ©2§K¦x§ ° ¬-§ Î �¨K¶ÁyÆ5©>¥>´�ÁyÆ,¨b§ ° ¬-§x®²¬-§M¨Oª&Ö · ¬5¦ Î ¶¦ ° ¬-«&«7@Ö2¬5®Óª�¥>¶ª�¥
Æ,¨0�¬-§K�¨#´2�§y¬�ª�««Ò¬�§M�¨�¹�×©>¨0¥2ª�¥>ÆØ§ðÆ²§ ° x©>¥2ª�Ì�©2@ÇÏ«��¥2Æ5§ ° ®²¬-§K¨0ª ¤ �¦ ·ÔÎ ¯¦K�¯§ ° ¬-§#§ ° �¨0Q¬5¨0
Æ,¥2«&Ã��æ®²¬-§K¨0ª ¤ �¦gÆ,©2§�Æ5Á%§ °  Å5�XÎ ° �¨0z§ ° z®²¬�Ö�ªÀ®x©>®û¬5¥>´
®Óª�¥2ª�®¯©>®çÌq©"Æ5§Kª��¥�§ ¤ Æ,¦0§K¦
¤ Æ-ªÀ¥ ¤ ªÀ´25¹?× °  ° ª�Æ ° �¦0§7¨K@«Ò¬-§0ª�µ5¢®¶¬�ÖLª�®¯©2®eÌ�©�Æ5§Kª��¥�§ ¤ Æ,¦O§M¦ · ª�¥±@Ö ¤ �¦K¦�Æ5Á Å-��± ¬5Â«Æ�µ,\§ ° 
®ÓªÀ¥LªÀ®x©>® · Æ ¤�¤ ©>¨\ÁyÆ,¨o§ ° k®¶¬�§M¨0ª ¤ �¦ ÿ �+*6à5àÕ�²¬-¥>´æ*+A Ý>. ¹?× ° �¦K`®²¬-§M¨Oª ¤ �¦ ° ¬�µ,b«Ò¬-¨KÆ,�¨
µ-¬5¨0ªÀ¬-§0ª§Æ,¥2¦�ª�¥Ñ§ ° xÌq©"Æ-§Kª��¥�§ ¤ Æ5¦0§M¦;Æ5Áì§ ° �ª�¨ ¤ ©2§K¦ · ¬-¥>´~¦)Æ¶§ ° ¯¬�µ,�¨M¬5Æ5¯Ìq©"Æ5§0ªÀ�¥q§ ¤ Æ,¦O§6ÁyÆ5¨
¬ ¤ «À¬5¦K¦;Æ5Á«À�¥>Æ5§ ° ÁÍ©>¥ ¤ §Kª�Æ,¥>¦ ¤ ¬5¥ÑÂ�k¦OªÀÆ,¥Lª�É ¤ ¬5¥�§K«&Ã ° ª�Æ ° �¨¢§ ° ¬5¥æ§ ° k®ÓªÀ¥2ª�®¯©2®(Ìq©"Æ-§Kª��¥�§
¤ Æ5¦0§ · ¬-¦ Î `¿>¨K@µ�ª�Æ,©>¦O«�ÃXÆ5Â>¦K�¨0µ,�´~ª�¥EÃ�ª�Æ,©>¨0 ã ¹ . ¹

Ãg¨ÍÆ,®ü§ ° 7§M¬5Â2«��¦ ·�Î o¬-«�¦ÍÆ�Æ5Â>¦K�¨0µ,7§ ° ¬�§�§ ° �¨0�ª�¦Ë¬ Î ªÀ´>�¨M¬5¥2Æ,�Æ-Á>®ÓªÀ¥LªÀ®x©>®�Ìq©"Æ-§Kª��¥�§
¤ Æ5¦0§M¦xÁyÆ,©>¥>´Å¬ ¤ ¨ÍÆ5¦K¦x§ ° z¦0�§TÆ-Á%§M�¦0§Q®²¬-§K¨0ª ¤ �¦ ·rÎ ª&§ ° § ° Ø®²¬-§M¨Oª&Ö
9 ÿ\ÝL4 áóÛ ��p ° ¬�µqª�¥>Æ
§ ° x¦0®¶¬�«�«��¦O§+®ÓªÀ¥LªÀ®x©>®�Ì�©�Æ5§Kª��¥�§ ¤ Æ,¦0§Æ5Á � ¹ �,� ���Ó¬5¥>´Ñ§ ° `®¶¬�§M¨0ªÜÖÑ9 4 Ô �,�5� ° ¬�µqª�¥>Æz§ ° 
«À¬5¨KÆ,�¦0§#¬-§ � ¹ . � � Ô5¹o× ° �¨KkªÀ¦�¥"Æ¶¬5¿>¿g¬-¨K�¥�§6¨K@«Ò¬-§0ª§Æ5¥ÑÂÎ�§ Î ��¥Õ§ ° k¦0ª����Æ5ÁË§ ° k®ÓªÀ¥2ª�®¯©2®
Ìq©"Æ5§0ªÀ�¥q§ ¤ Æ,¦0§�ÁyÆ5¨Ø¬�®²¬-§M¨Oª&ÖT¬5¥>´ïª&§ ° ¬�µqªÀ¥2Æ<¨0�¿Î�¬-§K�´�Æ,¨Ø©2¥2ªÀÌq©>E´LªÀ¦ ¤ ¨K@§Kª����´ó«��¥>Æ-§ °
ÁÍ©>¥ ¤ §Kª�Æ,¥>¦ · ¥"Æ,¨±ªÀ¦±§ ° �¨KÑ¬5¥�Ãè¨K@«Ò¬�§Kª�Æ,¥!ÂÎ�§ Î ��¥!§ ° Ñ¬5Â>¦)Æ5«�©2§Mæ¦0ª����¦qÆ5Á6§ ° æ®ÓªÀ¥2ª�®¯©2®
Ìq©"Æ5§0ªÀ�¥q§ ¤ Æ5¦0§M¦�¬5¥2´æ§ ° k¨K�«À¬-§0ª�µ5x¦Oª§���¦;Æ5Á�§ °  ¤ Æ,¨0¨K�¦K¿«Æ,¥>´2ª�¥>Æz®²¬�Ö�ª�®¯©>® ¤ Æ,¦0§K¦�¹

á
Ñ¥"Æ Î «§Æ�Æ,Ù�ÁyÆ,¨²¨K�¿�@§Kª&§Kª�Æ,¥>¦ Î ª�§ ° ªÀ¥Ú§ °  ¤ ©2§K¦z¿>¨)ÆL´>© ¤ �´ÚÁyÆ,¨¶�¬ ¤y° ®²¬-§K¨0ªÜÖ · ¬-¥>´
§ ° Ó´g¬-§y¬zª�¦+Æ5ª&µ,�¥Bª�¥�×¬5Â2«� ã ¹ . ¹x�6¦+Â�@ÁyÆ,¨K ·{Î  ° ¬�µ5Ó§y¬5Â>©L«Ò¬-§K�´Õ§ ° Ó¨K�¿��¬-§M�´LÇÏ«��¥>Æ-§ °
®²¬-§M¨Oª ¤ �¦Ø¦0�¿g¬-¨M¬-§K�«&Ã!ÁÍ¨ÍÆ5® § ° ~©2¥2ªÀÌq©>�ÇÏ«��¥>Æ-§ ° ®²¬-§M¨Oª ¤ �¦�¹þÃUÆ5¨¶�¬ ¤y° ¨K�¿��¬-§M�´LÇÏ«��¥>Æ-§ °
®²¬-§M¨Oª&Ö ·»Î 7Æ5ª&µ,È§ ° 7¥q©>®xÂ��¨nÆ-Á>´2ª�¦0§0ªÀ¥ ¤ §´2ªÀ¦ ¤ ¨0�§Kª����´¯«��¥>Æ5§ ° ÁÍ©>¥ ¤ §Kª�Æ,¥>¦V§ ° ¬-§¸ª�§¸¿«Æ,¦0¦K�¦0¦K�¦ ·
¬5¥>´±§ ° �¥q©>®xÂ��¨ÖÆ5Á�´2ª�¦0§0ªÀ¥ ¤ § ¤ ©2§M¦7¬5¥>´¶Ìq©"Æ5§Kª��¥�§ ¤ Æ,¦O§M¦�¬5®�Æ,¥>Æb§ °  ã Ô ¤ ©2§M¦7¿>¨ÍÆ�´>© ¤ �´¶ÂqÃ
§ ° o¨K@Ég¥>�´Ó¦0ª�®²¿L«�ª&Ég�´ ¤ Æ,¥>¦0§K¨K© ¤ §Kª�Æ,¥Y¹Ëá³%¬�«À¦)Æ+Æ5ª&µ,o§ ° o¥q©>®xÂ��¨rÆ5Á ¤ ©L§M¦ Î ° ª ¤y° ¬ ¤y° ª��µ5�´
§ ° b®±ª�¥2ª�®¯©>®÷Ìq©"Æ5§Kª��¥�§ ¤ Æ5¦0§\ÁyÆ,©>¥2´Y¹ Ý ª�®±ª&«À¬5¨%´g¬-§M¬¯ªÀ¦\¿2¨K�¦0�¥�§M�´æÁyÆ5¨o§ ° #©>¥2ª�Ì�©2@ÇÏ«��¥2Æ5§ °
®²¬-§M¨Oª ¤ �¦�¹

á
æ¦K�ÑÁÍ¨)Æ,®ý§ ° æ§M¬5Â2«��¦¶§ ° ¬-§±ÁyÆ,¨ � Æ5Á#§ ° ³Ô ã ¨0�¿Î�¬-§K�´LÇH«À�¥>Æ5§ ° ®¶¬�§M¨0ª ¤ �¦ · § ° �¨0
Î ¬5¦7Æ,¥2«&ÃbÆ,¥>±´2ª�¦0§0ªÀ¥ ¤ § ¤ ©2§x¬5®�Æ,¥>Æ�§ °  ã Ô±¿>¨ÍÆ�´>© ¤ �´Y¹±× ° ±¦K¬5®±²¿ ° �¥"Æ5®²�¥"Æ,¥ ° Æ5«�´>¦
ÁyÆ,¨b§ ° ²©2¥2ªÀÌq©>�ÇÏ«��¥>Æ-§ ° ®²¬-§K¨0ª ¤ �¦x9 ÿ\Ý>Ý ×\ù±Ô � ¬5¥>´³9 ÿ\Ý24 áóÛ ��p ¹z× ° ªÀ¦kª�¦x¨K¬-§ ° �¨k¦K©>¨uÇ
¿>¨OªÀ¦OªÀ¥>ÆÅ¦OªÀ¥ ¤ E®²¬5¥�Ã¥Æ5Áb§ ° Æ,¦0Õ®²¬-§M¨Oª ¤ �¦ ° ¬�µ,E¥q©>®±�¨ÍÆ,©>¦�´LªÀ¦O§Kª�¥ ¤ §�´2ª�¦ ¤ ¨K@§Kª����´T«��¥>Æ-§ °
ÁÍ©>¥ ¤ §Kª�Æ,¥>¦ · ¬5¥2´BÃ5�§`§ ° �¦K±«À�¥>Æ5§ ° ÁÍ©>¥ ¤ §Kª�Æ,¥>¦`¨K�¦K©2«&§kªÀ¥�§ ° ±¦K¬5®± ¤ ©2§`Â�@ªÀ¥>Ææ¿>¨)ÆL´>© ¤ �´�¹
á³²¦0¿� ¤ ©2«À¬-§K±§ ° ¬-§k§ ° �¦K±®²¬-§K¨0ª ¤ �¦x¬5¨0B;0¨ÍÆ,Â2©>¦0§ =XÎ ª&§ ° ¨K�¦K¿Î ¤ §x§ÍÆ�§ ° ²ÄV�ª�Æ ° §ðÆ,¥LÇ�Û6¬�Æ
¤ Æ5¥>¦0§K¨K© ¤ §Kª�Æ,¥Y¹ Á Ê�¥�¬5´2´2ª�§0ª§Æ5¥ Î Ó¦0�¯§ ° ¬-§+¬-«�§ ° Æ,©>Æ ° § ° �¨K Î �¨0Ó®¯©2«&§Kª�¿2«�Ó´2ª�¦0§Kª�¥ ¤ § ¤ ©2§K¦
ÁyÆ,©>¥2´ÕÁyÆ,¨#§ ° Ó¨K�¿Î�¬�§M�´�ÇÏ«��¥>Æ5§ ° ®¶¬�§M¨0ª ¤ �¦ ÿ �+* Å���ÅL·wÿ �#*xÔ�à,à�¬-¥>´ � áó×%à>Ô �2· ¬5¥>´ÕÁyÆ5¨
§ ° E©>¥2ª�Ì�©2@ÇÏ«��¥2Æ5§ ° ®²¬-§M¨Oª ¤ �¦ ÿ �+* ��p2· 9 ÿ\Ý>Ý ×\ù � à<¬5¥2´â*+A Ý à · § ° �¦K�´2ª�¦0§0ªÀ¥ ¤ § ¤ ©2§K¦
° ¬�µ,Q§ ° Ó¦M¬-®²ÓÌq©"Æ-§Kª��¥�§ ¤ Æ,¦O§�¹`�i¦0ª�®Óª�«À¬5¨b¦Oª�§K©g¬-§Kª�Æ,¥Õª�¦b¿>¨K�¦K�¥q§bÁyÆ5¨#§ ° ¯©>¥2ª�Ì�©2@ÇÏ«��¥2Æ5§ °
®²¬-§M¨Oª ¤ �¦ ÿ �+* Å�Å��2· 9 ÿ\Ý2Ý ×\ù ��p2· 9 ÿ\Ý>Ý × $Ñ��.L· Ä ÝL3#4�Å�p � · Ä Ý2364 à ��p2· Ä Ý23#4 � .5. ¬-¥>´
Ã Ý ��à>Ô,¹&Ô ·�Î ° �¨06§ ° #¥q©>®¯ÂÎ�¨ÖÆ5ÁY´2ª�¦0§0ªÀ¥ ¤ § ¤ ©2§M¦7ÁyÆ,©>¥>´²ªÀ¦�®¯© ¤y°�° ª�Æ ° �¨�§ ° ¬5¥¶§ ° #¥q©>®xÂ��¨
Æ5Á2´2ªÀ¦O§Kª�¥ ¤ §�Ìq©"Æ5§0ªÀ�¥q§ ¤ Æ,¦O§M¦�¬5®�Æ,¥>Æ¢§ ° Æ5¦K ¤ ©2§M¦�¹ì× ° �¦K7ªÀ¥>¦O§y¬5¥ ¤ �¦nÆ5Á>®x©2«&§Kª�¿2«À ¤ ©2§K¦ ° ¬�µqª�¥>Æ
§ ° +¦M¬5®±+Ìq©"Æ-§Kª��¥�§ ¤ Æ,¦O§\¦K©2Æ,Æ,�¦O§%§ ° ¬-§o§ ° Æ,¦Kb®²¬-§K¨0ª ¤ �¦ ° ¬�µ,b¦)Æ,®±+´>�Æ5¨K�_Æ-Á¸¦0Ã�®±®²@§M¨OÃ
ª�¥Õ§ ° @ªÀ¨+Æ5¨M¬5¿ ° ¦�¹_Ã�ª�¥g¬-«&«&Ã Î TÆ,Â>¦0�¨0µ5Q§ ° ¬�§#§ ° �¨KQ¬5¨K?Æ5¥2«�Ã~¬¶ÁÍ Î ®²¬-§K¨0ª ¤ �¦ Þ@ÿ �+*�à,àÕ� ·
þ0ÿ �����w���K���-���H�P�X���8�:�8�ö�#�8��w���@��w���7¡��X�P�w�8���O��¡��X�H�O�w�O�P���O�K¡+�:�K���@�H�#�&�����O�P�8�����Ë�@�w�È�8�#�&���u��O�:���P�7�P�¢�K�@���

�@�H���0�0���¸���X���#���È���M���Ë�����¸���w�P�0�����w�0¡#�P�¢�o�K�@�H���P��£



Ô p Ô

×¬5Â2«� ã ¹ .=� *6©>®xÂ��¨Æ-Áì´2ª�¦0§0ªÀ¥ ¤ § ¤ ©2§M¦6¬5¥>´ÑÌq©"Æ5§Kª��¥�§ ¤ Æ,¦O§M¦#¬5¥>´�ÁÍ¨K�Ìq©>�¥ ¤ Ã©Æ5ÁË®ÓªÀ¥2ª�®¯©2®
Ìq©"Æ5§0ªÀ�¥q§ ¤ Æ,¦O§+¬-®/Æ5¥>Æ¶§ °  ã Ô ¤ ©2§M¦6¿>¨ÍÆ�´>© ¤ �´~Â�Ã�§ ° x¨0�Ég¥>�´Õ¦0ª�®±¿2«&ª�Ég�´�ÄV�ª�Æ ° §ðÆ,¥LÇ�Û6¬�Æ
¤ Æ5¥>¦0§K¨K© ¤ §Kª�Æ,¥Y¹`× ° Q§y¬-Â2«ÀgÆ,¥Õ§ ° x«À@Áö§+ªÀ¦6ÁyÆ,¨6§ ° Q¨K�¿��¬-§M�´LÇÏ«��¥2Æ5§ ° ®²¬-§M¨Oª ¤ �¦ ·{Î ° ª�«�Q§ ° 
§y¬-Â2«À7Æ,¥�§ ° k¨0ª�Æ ° §�ª�¦\ÁyÆ,¨\©>¥2ª�Ìq©>@ÇH«À�¥>Æ5§ ° ®²¬-§M¨Oª ¤ �¦�¹

ûP� ª�¦0§Kª�¥ ¤ § $ ª�¥��
$ ¬-§M¨Oª&Ö �	� ÿ ©2§M¦ � Ãg¨K�Ì

� áó×\� . � Ô Ô Ô ã Ô
� áó×+Ô �,ã Ô . Ô Ô ã Ô
9 ÿ\Ý2Ý ×\ù � � Ô � Ô Ô ã Ô
ÿ �#* . Ô»� Å�Å Ô Ô ã Ô
� áó×�� ��Å Å�Å Ô Ô ã Ô
� Ý23QÅ���Å Å5ã Å Å Ô
� áó× Å5��� Å à Ô Ô ã Ô
ÿ �#* Å���Å Å�p ã Ô ã Ô
9 ÿ\ÝL4 áóÛ � � Å,. Ô Ô ã Ô
ÿ �#*xÔ�à,à ã,� Ô5Ô Ô ã Ô
� áó× ã Ô � ã,� Ô Ô ã Ô
� áó×%à>Ô � ã,� Å Ô ã Ô
*#A Ý � ã,� Ô Ô ã Ô

û�� ª�¦0§Kª�¥ ¤ § $ ª�¥
�
$ ¬�§M¨0ªÜÖ ÿ ©L§M¦ � Ã"¨0�Ì

ÿ �+* ��p � Ô ã Ô
ÿ �+*`Ô�� . à ã Å à
ÿ �+* Å�Å�� Å�Å p Ô,Ô
ÿ �+*�à,àÕ� ã Ô Å�p Ô
9 ÿ\Ý>Ý ×\ù � à Å Ô ã Ô
9 ÿ\Ý>Ý ×\ù ��p Ô Å Å ã,�
9 ÿ\Ý>Ý ×\ù±Ô � Ô Ô ã Ô
9 ÿ\Ý>Ý × $~��. Ô � ã Å �
9 ÿ\Ý24 áóÛ ��p Ô Ô ã Ô
*+A Ý à à Ô ã Ô
*+A Ý�p � ã Å�Å
*+A Ý>. Å�� Å5ã à
Ä Ý23#4�Å�p � Å Ô p Ô Å
Ä Ý23#4 à ��p Å�� p Ô .
Ä Ý23#4 � .5. Å � . ã
Ä Ý23#47.,. � ã Ô Ô � Ô
áâÊuÄ¸ÄÈÔ ��� ã Ô Å Ô ã
Ã Ý ��à>Ô,¹&Ô Å�p Å Å �
Ý23 Ä Å-�,� ã Ô ã Ô Ô
9 4 Ô �,�5� Å�p Å�Å Ô



Ô p�Å

*+A Ý>.�· áâÊuÄÄÈÔ ���2·�Ý23 Ä Å5�5� ¬5¥>´²9 4 Ô �,�,�qßuÎ ª�§ ° ¬ ° ªÀÆ ° ¥q©>®xÂ��¨�Æ5ÁÎ´2ª�¦0§0ªÀ¥ ¤ § ¤ ©2§K¦ÈÁyÆ,©>¥>´Y¹
�#¦#@ÖL¿� ¤ §K�´ · § ° ¯§ Î Æ�®²¬-§K¨0ª ¤ �¦ Þ ÿ �+*�à,àÕ�Ø¬5¥>´�*#A Ý>.qß<Î ª&§ ° ¦OªÀÆ,¥Lª�É ¤ ¬5¥�§bµ-¬5¨0ªÀ¬-§Kª�Æ,¥Õª�¥
§ ° x¬�µ5�¨M¬-Æ,kÌ�©�Æ5§Kª��¥�§ ¤ Æ,¦O§M¦�Æ5Á��¬ ¤y°æ¤ «À¬5¦K¦�Æ5Á«��¥>Æ5§ ° ÁÍ©2¥ ¤ §0ª§Æ,¥2¦ Þ ¤ Áu¹UÃ�ª�Æ,©>¨0 ã ¹ .qß Â�@«§Æ5¥>Æ
ª�¥æ§ ° ¬-§ ¤ ¬�§M�Æ�Æ,¨0Ã5¹

¤�} �  £¡ ½3~ ½   ���u�6|«� ¢�� ~ C9  � } |Î�n� Ú�|«�n� ¢ ���n¾ ¢ } |«�n�   �n�[Ú ¡y  ���,~��6|" �ê�~��¸ë ¢��
¤ �n�%¾ ¢ } |«�n�
× ° ¨)Æ,©>Æ ° Æ5©2§?Æ,©2¨x�®²¿LªÀ¨Oª ¤ ¬-«%@µ5¬�«À©g¬�§Kª�Æ,¥�Æ5Á%§ ° ØÄV@ªÀÆ ° §ÍÆ,¥LÇuÛ�¬�Æ ¤ Æ,¥>¦O§M¨0© ¤ §0ª§Æ,¥ ·rÎ  ° ¬�µ5
¦K��¥!§ ° ¬-§¶@Ö ¤ �¿2§ØÁyÆ,¨²¬ ° ¬5¥>´2ÁÍ©L«�Æ5Á#®²¬-§M¨Oª ¤ �¦ · § ° ÑÌq©g¬�«�ª&§�ÃOÆ5Á+§ °  ¤ ©L§M¦z¿2¨ÍÆ�´>© ¤ �´Úª�¦
Ìq©2ª&§M`¦0ª�®±ª&«À¬5¨�¬ ¤ ¨)Æ,¦K¦\§ ° kµ-¬5¨Oª§Æ5©>¦ ¤ «À¬5¦K¦0�¦�Æ-Á�«��¥>Æ-§ ° ÁÍ©>¥ ¤ §0ª§Æ5¥>¦¢©>¦K�´ ·£Î ª�§ ° ¥"Æ/Æ,¥> ¤ «Ò¬5¦0¦
¤ «��¬-¨0«&Ã¯´"Æ5®±ª�¥g¬-§0ªÀ¥2Æ6§ ° ÖÆ5§ ° �¨0¦�¹ìÊ�¥x¿g¬5¨0§0ª ¤ ©2«À¬5¨ · ÁyÆ5¨§ ° o¨0�Ég¥>�´Q¦0ª�®±¿2«&ª�Ég�´ ¤ Æ,¥>¦O§M¨0© ¤ §0ª§Æ,¥ ·
Ã�ª�Æ,©>¨0 ã ¹ . ¦ ° Æ Î �´ð§ ° ¬�§�§ ° B¬�µ,�¨M¬5Æ,�Ìq©"Æ5§0ªÀ�¥�§ ¤ Æ,¦0§K¦©Æ-Á¯�¬ ¤y°ð¤ «Ò¬5¦0¦ Î �¨K�µ�ª�¨0§K©g¬-«&«�Ã
ª�´>�¥�§Kª ¤ ¬�«È§ðÆ�§ ° Ó®Óª�¥2ª�®¯©>® Ìq©"Æ-§Kª��¥�§ ¤ Æ,¦O§M¦bÁyÆ,¨+®²¬5¥�ÃbÆ5Á?§ ° Q§M�¦0§`®²¬-§M¨Oª ¤ �¦ · ¬5¥2´ Î �¨0
¤ «�Æ,¦0`§ÍÆ²�¬ ¤y° Æ-§ ° �¨¢ÁyÆ5¨¢¬-«�«¸Â2©2§ Å Æ-Á�§ ° x®²¬-§K¨0ª ¤ �¦�¹�ÃUÆ5¨%§ ° b§ Î Æ¶�Ö ¤ �¿2§0ª§Æ5¥g¬-«�®¶¬�§M¨0ª ¤ �¦
ÿ �+*�à,àÕ�+¬5¥2´±*+A Ý>.L· § ° ¢¬�µ,�¨M¬5Æ,\Ìq©"Æ-§Kª��¥�§ ¤ Æ,¦O§M¦ìÁyÆ,¨§ °  � ¹�Ô�Ç@Æ,¿2§0ªÀ®²¬-« ¤ «À¬5¦K¦0�¦1Æ5Ág«��¥>Æ-§ °
ÁÍ©>¥ ¤ §Kª�Æ,¥>¦ Î �¨0%§ °  ° ªÀÆ ° �¦O§ · ¬-§ËÂ�@§ Î ��¥æÔ ��± ÇyÔ Å�± ¬-¥>´ØÔ .�± ÇMÔ ��± ¬5Â«Æ�µ5o§ ° %®ÓªÀ¥2ª�®¯©2®
¨K�¦K¿Î ¤ §Kª&µ,�«&Ã,¹

)bª&µ,�¥~§ °  ° ª�Æ ° «&Ã�¦0ª�®Óª�«À¬5¨6Â� ° ¬�µ�ª�Æ,¨;Æ5ÁË§ ° xµ-¬5¨Oª§Æ5©>¦ ¤ «À¬5¦K¦0�¦QÆ5Á�«À�¥>Æ5§ ° ÁÍ©>¥ ¤ §Kª�Æ,¥>¦Æ,¥
¬-«�®�Æ,¦0§z¬-«&«Æ-Á#§ ° æ§K�¦0§z®²¬-§M¨Oª ¤ �¦ ·!Î  ¤ Æ,¥ ¤ «À©2´>~§ ° ¬-§²®/Æ5¦0§	Æ5Á+§ ° æ§0ªÀ®±�§ °  ¤ «À¬5¦K¦/Æ5Á
«��¥>Æ5§ ° ÁÍ©2¥ ¤ §0ª§Æ,¥²©>¦0�´¶ª�¥Ó§ ° �ÄV�ª�Æ ° §ðÆ5¥LÇuÛ�¬�Æ ¤ Æ,¥2¦0§M¨0© ¤ §0ª§Æ5¥ ° ¬5¦È«&ª�§0§K«�¢¦0Ã�¦0§K�®²¬-§Kª ¤ ªÀ®±¿g¬ ¤ §
Æ,¥Å§ ° �Ì�©>¬-«�ª&§�Ã*Æ5Á¢§ °  ¤ ©2§K¦±¿>¨ÍÆ�´>© ¤ �´Y¹³Ê�¥Ú¬-´>´2ª&§Kª�Æ,¥ Î  ° ¬�µ,�¦0��¥è§ ° ¬-§Ó§ ° �¨0�Ég¥2�´
¦0ª�®±¿2«&ª�Ég�´Øµ,�¨K¦0ª�Æ,¥�ª�¦�§ ° #ÂÎ�¦0§%¬5®�Æ,¥>Æ`§ ° �§ ° ¨0� ¤ Æ,¥>¦O§M¨K© ¤ §Kª�Æ,¥>¦ · ¬5¥>´Ø¬5¦ Î +¦ ° ¬-«&«�¦0�#ª�¥
Ý  ¤ §Kª�Æ,¥ ã ¹:à>¹ .L· ª�§K¦o¨0©>¥>¥2ª�¥>Æ¯§0ªÀ®±6ª�¦7¦0§Kª&«&«�¨0�¬5¦)Æ,¥g¬5Â2«�5¹7× ° �¨K@ÁyÆ,¨K · §ðÆx¿>¨ÍÆ�´>© ¤ 6§ ° #¦0¿g¬5¨K¦0
¤ ©L§M¦k§ ° ¬-§x¬5¨0¶¥2��´2�´³ª�¥³§ ° ²�«&ªÀ®Óª�¥g¬-§Kª�Æ,¥ÂÆ,¨K´>�¨0ª�¥>ÆÑ¬-«ÀÆ�Æ,¨0ª&§ ° ®�Æ5Á ÿ ° ¬-¿2§M�¨xà ·wÎ ¶©>¦0
§ ° ¶¨0�Ég¥>�´
¦OªÀ®±¿2«&ª�É>�´èÄV�ª�Æ ° §ðÆ,¥�ÇuÛ�¬�Æ ¤ Æ,¥>¦O§M¨0© ¤ §0ª§Æ,¥�Æ,¥B§ °  ¤ «À¬5¦K¦9Æ5Áo«��¥2Æ5§ ° ÁÍ©>¥ ¤ §0ª§Æ5¥>¦
§ ° ¬-§b¬5¨0 ¤ Æ,®±¿>©2§y¬�§Kª�Æ,¥g¬-«&«�Ãæ�¬5¦0ª��¦O§b§ðÆz¦)Æ5«&µ, · µ�ª��5¹6§ ° Æ,¦0x§ ° ¬-§b¬-¨KgÆ5Â2§y¬-ª�¥>�´ÕÂ�Ã~¦)Æ5«�µqª�¥>Æ
§ðÆ Î ª&§ ° ªÀ¥EÔ ��± ¬ ¤ Æ,¥ ¤ ©2¨K¨K�¥�§ � Æ Î ¿2¨ÍÆ,Â2«��® Î ° �¨0+§ ° b´2�®²¬5¥>´�Æ,¨K¬5¿ ° ª�¦ ¤ Æ5®²¿«Æ,¦0�´XÆ5Á
§ ° ¨K�k®²¬-§ ¤y° ªÀ¥2Æ,¦�¹

Z\[B�6[� l�n������?rgaOpLno_õd2n��<r>^��È�#dgf�����aOr>p�dóh�^��?r>tÎfûlÅs6d2p
× ° b@µ5¬�«À©g¬�§Kª�Æ,¥XÆ5Á¸§ ° bÄV@ªÀÆ ° §ÍÆ,¥LÇuÛ�¬�Æ ¤ Æ,¥>¦0§K¨K© ¤ §Kª�Æ,¥>¦ ° ¬�µ,k¦)ÆQÁP¬5¨%ÂÎ��¥�ÁyÆ ¤ ©>¦0�´XÆ,¥�§ ° 
´2ª&���¨K�¥ ¤ �¦`ÂÎ�§ Î ��¥B§ ° ¯µ-¬5¨Oª§Æ,©2¦ ¤ Æ,¥2¦0§M¨0© ¤ §0ª§Æ5¥>¦`¬5¥>´Õ§ ° ¯µ-¬5¨0ªÀ¬-§Kª�Æ,¥>¦6ªÀ¥Õ§ ° QÌq©g¬-«&ª�§�ÃEÆ5Á
§ °  ¤ ©2§K¦²¿2¨ÍÆ�´>© ¤ �´Y¹�á³�¥"Æ Î §M©2¨K¥RÆ,©>¨±¬-§0§M�¥q§0ª§Æ5¥è§ÍÆ ¤ Æ,®±¿g¬5¨OªÀ¥2Æ�§ ° æÄV�ª�Æ ° §ðÆ,¥LÇ�Û6¬�Æ
¤ Æ5¥>¦0§K¨K© ¤ §Kª�Æ,¥>¦¢¬5Æ�¬�ªÀ¥>¦O§%§ ° #ÁyÆ5«&«§Æ Î ª�¥>ÆÓ¦0ª�®±¿2«�ª�¦0§0ª ¤b¤ ©2§ ¤ Æ,¥>¦0§K¨K© ¤ §Kª�Æ,¥�¿>¨ÍÆ ¤ �´>©>¨05¹�)bª&µ,�¥�¬
Æ,¨K¬5¿ ° ·ÕÎ  ¤ Æ,®±¿>©2§Kk¬ ¤ ©2§%ÁyÆ,¨?ª�§oÂ�Ãz¨0©>¥>¥2ª�¥>ÆQ§ ° #¨K@Ég¥>�´�¦0ª�®²¿L«�ª&Ég�´ ¤ Æ,¥>¦0§K¨K© ¤ §Kª�Æ,¥ Î ª&§ °
¬Ø´2ª�¦ ¤ ¨K�§0ª§���´B«À�¥>Æ5§ ° ÁÍ©>¥ ¤ §Kª�Æ,¥B¬5¦0¦0ª�Æ,¥2ª�¥>ÆÑ©2¥2ª�§b«��¥2Æ5§ ° §ðÆ�¬�«�«�§ ° Qµ5�¨0§0ª ¤ �¦�¹ÓÊÏ§bªÀ¦b�¬5¦0ª&«�Ã
¦K��¥æ§ ° ¬-§\ÁyÆ5¨%§ ° ª�¦\¦0ª�®±¿2«�ª�¦0§0ª ¤x¤ Æ,¥2¦0§M¨0© ¤ §0ª§Æ5¥ · § ° k¨0�Æ5ª�Æ,¥æÆ,¨ÍÆ Î ª�¥>Æ±¿>¨ÍÆ ¤ �¦K¦¢ÁÍ¨ÍÆ,®é¬±Æ-ª�µ5�¥
¤ �¥�§M�¨x¨K�´>© ¤ �¦¯§ðÆÑÂ>¨K�¬5´2§ ° ÇÏÉg¨0¦0§¯¦K�¬-¨ ¤y° Þ 9!Ã Ý"ß ÁÍ¨ÍÆ,® § ° ¬-§ ¤ �¥�§M�¨�¹æá³²¦ ° ¬-«&«�¨K�ÁÍ�¨`§ÍÆ
§ ° `¨0�¦0©2«�§0ªÀ¥2Æ ¤ ©L§#¬-¦%§ ° �� Ò��1¹ÔÒ! �"�#%$³��Ð=´ ¹Ý ª�¥ ¤ `§ ° `Æ,�¥2�¨M¬�«ËÄV@ªÀÆ ° §ÍÆ,¥LÇuÛ�¬�Æ ¤ Æ,¥2¦0§M¨0© ¤ §0ª§Æ5¥ ° ¬5¦ Î Æ5¨K¦0§OÇ ¤ ¬5¦K`Æ,©g¬5¨K¬5¥�§M��¦�Æ5¥Ñ§ ° 
Ìq©"Æ5§0ªÀ�¥q§ ¤ Æ,¦O§3Æ5Áb§ °  ¤ ©2§Ø¿>¨)ÆL´2© ¤ �´ Þ ¤ Áu¹�× ° �Æ,¨K�®²¦ ã ¹ . ¬5¥>´ ã ¹:� ßM·ÖÎ  ¤ Æ,®±¿g¬5¨0~§ ° 
Î Æ,¨K¦O§ ¤ ©2§K¦�ÁÍ¨)Æ,® �¬ ¤y° Æ-ÁY§ ° +Ä¸@ªÀÆ ° §ÍÆ,¥LÇ�Û6¬�Æ ¤ Æ,¥2¦0§M¨0© ¤ §0ª§Æ5¥>¦o§ðÆ`§ ° #¨K�É>¥>�´�9ÖÃ Ý ¤ ©L§M¦oª�¥
Ã�ª�Æ,©>¨0 ã ¹ � ¹_Ã£Æ,¨6�¬ ¤y°E¤ Æ,¥>¦0§K¨K© ¤ §Kª�Æ,¥B¬5¥>´Õ®²¬-§K¨0ªÜÖ ·ÔÎ ¯¿2«§Æ-§+§ ° ¯¨M¬-§0ª§Æ	Æ5ÁÈ§ ° ¯®¶¬�ÖLª�®¯©2®



Ô'& ã

Ìq©"Æ5§0ªÀ�¥q§ ¤ Æ,¦O§�ÁyÆ5©>¥>´k§ðÆ6§ ° 7Ì�©�Æ5§Kª��¥�§ ¤ Æ,¦O§�Æ5Á2§ ° 7¨K@Ég¥>�´¯9!Ã Ý ¤ ©2§�¹Ë�#¦¸ª�¥¯¿>¨0�µqª§Æ5©>¦Ë¿2«�Æ5§K¦
Î  ° ¬�µ,Q¦0�¿g¬-¨M¬-§K�´~§ ° ¯¨0�¿Î�¬-§K�´LÇH«À�¥>Æ5§ ° ®¶¬�§M¨0ª ¤ �¦#ÁÍ¨ÍÆ5®�§ ° ¯©2¥2ªÀÌq©>�ÇÏ«��¥>Æ-§ ° ®²¬-§M¨Oª ¤ �¦�¹
á³�¦K�³¦0©>¨K¿>¨OªÀ¦OªÀ¥2Æ5«�ÃT§ ° ¬-§�ÁyÆ,¨�®²¬5¥�Ã�Æ5Á`§ °  ¤ ¬5¦K�¦ · § ° �®¶¬�ÖLª�®¯©2® Ì�©�Æ5§Kª��¥�§ ¤ Æ,¦O§

D
W

T8
78

D
W

T1
93

B
C

S
S

TK
05

C
A

N
71

5
D

W
T5

92
A

S
H

29
2

D
W

T2
09

C
A

N
29

2
B

C
S

P
W

R
05

C
A

N
14

4
D

W
T3

10
D

W
T4

19
N

O
S

5
C

A
N

96
C

A
N

18
7

C
A

N
22

9
C

A
N

44
5

B
C

S
S

TK
04

B
C

S
S

TK
06

B
C

S
S

TK
19

B
C

S
S

TM
07

B
C

S
P

W
R

06
N

O
S

4
N

O
S

6
N

O
S

7
LS

H
P

26
5

LS
H

P
40

6
LS

H
P

57
7

LS
H

P
77

8
W

IL
L1

99
FS

54
1.

1
S

H
L2

00
B

P
10

00

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

M
ax

im
um

 Q
uo

tie
nt

 C
os

t /
 R

ef
in

ed
 B

FS
 Q

uo
tie

nt
 C

os
t

Comparison of Maximum Quotient Cost Against Refined BFS Quotient Cost

Test Matrices

general Leighton−Rao
simplified Leighton−Rao
refined simplified Leighton−Rao

ÝnÞ�ß�à"á)â*ã�ä)(�å¿æ�ç�è/é"ê�á)Þ�ëÍç�ìÀç�íTîÍï"â*è/ê+*�Þ§è�à"è òÕà"ç�îÍÞ�â,ì�î�ó,ç�ë�î�íyç�à"ì-,/.10 â�ê�ó2ïÀç�í�îðï�â
ùuâ�Þ�ß�ï�îðç�ì�ö�ú;ê�ç�ó,ç�ì"ë�îðá)à"ó�î)Þ§ç�ì�ë;îÍç�îÍï"â7òÕà"ç�îÍÞ�â,ì�îó,ç�ë�î;ç�ínîÍï"â7áÍâ32£ì"â4,
5!Ý763ó,à�î,ä

íyç�à"ì8,9.10	îðï"â7ùuâ�Þ�ß�ï�îðç�ì=ö�ú;ê�çTó,ç�ì"ë)îÍáÍà"ó�îÍÞ�ç�ì9:Öê�ë<;>=+?A@'B�îðï£ê�ì3îÍï"â_áÍâ32£ì"âC,
5!Ý%63òÕà"ç�îÍÞ�â,ì�î
ó,ç�ë)î�äEDCì-,�â,â4,Ôø;íyç�áGF�(�ç�í_îÍï"âbã�ã�è/ê�îÍá)Þ�ó,â,ë�ø;îÍï"â�è/ê+*�Þ�ègà"è òÕà"ç�îÍÞ�â,ì�îXó,ç�ë�î3íyç�à"ì8,H.I0
îðï�â3ß�â,ì�â,áðê�ô!ùuâ�Þ�ß�ï�îðç�ì=ö�ú;ê�ç�ó�ç�ì"ë)îÍáÍà"ó�îÍÞ�ç�ìJ:Öê�ëTê�î�ô§â,ê�ë)îLK'MIN�ï�Þ�ß�ï"â,á�îðï£ê�ìÂîðï"â3á)âC2£ì�â4,
5!Ý76EòÕà"ç�î)Þ§â�ì�îgó�ç�ë)î,ø�:<Þ�îðï5îðï"âO:�ç�áÍë�î9è	ê�îðá)ÞP*5ï£ê�ñÕÞ�ì"ß�ê�è/ê+*�Þ§è�à"è òÕà"ç�î)Þ§â�ìÕî�ó,ç�ë)î7îðï£ê�î
:Öê�ë7ó�ô�ç�ëÍâTîðç9Qqî)Þ§è�â,ë_îÍï"â�áÍâC2"ì"â4,R5!Ý76EòÕà"ç�î)Þ§â�ìÕî9ó�ç�ë)î,äOS!ï"â�ë)Þ�è�é�ô�ÞT2£âC,�ó,ç�ì"ë)îÍáÍà"ó�îÍÞ�ç�ì"ë
íBê�á)â/ë)ç�è�âC:�ï£ê�îU.«â�î)îðâ,á_Þ�ì�ó�ç�è�é£ê�á)Þ�ë)Þ�ç�ì�îðç�îðï"â/áÍâ32£ì"âC,J5!Ý76�ó,à=îðë,äqÝ£ç�áQîðï"â�à"ì�áÍâC2"ì"â4,
ë)Þ�è�é�ô�ÞV2£âC,�ó,ç�ì"ë�îðá)à"ó�î)Þ§ç�ìÔø�îðï"â�áÍâ!ê�áÍâWKXQ�è/ê�îðá�Þ§ó�â,ë�íyç�á�:�ï�Þ�ó2ï?îðï"âÖè	ê�*=Þ�ègà�è òÕà"ç�î)Þ§â�ì�î-ó,ç�ë�î
íyç�à"ì8,
:!ê�ëQï�Þ�ß�ï"â,á;îðï£ê�ìEîðï"âgáÍâC2"ì"â4,Y5!Ý%6©òÕà"ç�îÍÞ�â,ì�î_ó�ç�ë)î,øÔç�í%:�ï=Þ§ó2ï�íyç�à�á�è/ê�îðá�Þ§ó�â,ëQï"êZ,
ê�ì�â[*=ó,â,ë)ë_ß�áÍâ,ê�îðâ�á;îÍï£ê�ìJKXMINqø\:<Þ�îðïEîÍï"â]:�ç�á)ë)î7ê�î^F`_`Nqä�S!ï"â�áÍâTê�á)â?ê�ô�ëÍç	íyç�à"á;è	ê�îðá)Þ�ó,â�ë
:�ï"â�áÍâ�îÍï"â9è	ê�*=Þ�ègà�è÷òÕà"ç�îÍÞ�â,ì�îQó�ç�ë)î�ê�ß�á)â,â4,9:<Þ�îÍïEîðï�â�á)âC2£ì"âC,a5!Ý763òÕà"ç�î)Þ§â�ìÕî�ó,ç�ë�î�ä�bë
íyç�á%îðï"â!á)âC2£ì�â4,Të)Þ�è�é�ô�ÞV2£âC,	ó�ç�ì"ë�îðáÍà�ó�îÍÞ�ç�ì{ø�îÍï"â,á)â<ê�á)â�(�è/ê�îÍá)Þ�ó,â,ëríyç�ác:�ï�Þ�ó2ï?îðï"âÖè	ê�*=Þ�ègà�è
òÕà"ç�î)Þ§â�ìÕîQó,ç�ë�îQíyç�à"ì-,�:!ê�ë�ï�Þ§ß�ï"â,á�îÍï£ê�ìEîÍï"â?á)âC2£ì"âC,Y5!Ý76©òÕà"ç�îÍÞ�â,ì�î7ó,ç�ë�î�ø¦ç�í%:�ï�Þ�ó2ïRd/ç�í
îðï�ç�ëÍâ©â3*=ó,â�ëÍë)â,ëe:Öê�ëqà"ì8,"â,áef�ä)QINkê�ì-,Oîðï"âXô§ê�áÍß�â�ë)îg:!ê�ëhF`FZN3äiDCì¥êZ,-,=Þ�î)Þ§ç�ìÔø�(5ç�íQîðï�â
è/ê�îðá�Þ§ó�â,ë;ï£êZ,Xè/ê+*�Þ§è�à"è òÕà"ç�îÍÞ�â,ì�î;ó,ç�ë)î;â,òÕà£ê�ôwîÍç�îÍï"â7áÍâ32£ì"â4,
5!Ý76qòÕà"ç�î)Þ§â�ìÕîó,ç�ë)î�ä

j ìXîÍï"â_ç�îÍï"â,á<ï£ê�ì-,{ø"îðï�â�2£ß�à"á)â7ê�ô§ë)ç�ëÍï"ç':�ë<îðï£ê�î<îðï"â�áÍâ7ê�á)â_ì�à�è/â�áÍç�à�ëè/ê�îÍá)Þ�ó,â,ë!íyç�á



Ô'&5à

Î ° ª ¤y° § ° 7Ä¸@ªÀÆ ° §ÍÆ,¥LÇ�Û6¬�Æ ¤ Æ,¥>¦O§M¨K© ¤ §Kª�Æ,¥>¦ Î �¨K7¦0ª�Æ,¥2ª&É ¤ ¬5¥�§K«&ÃkÂ�@§K§M�¨VªÀ¥k§ ° ÈÌq©"Æ-§Kª��¥�§ ¤ Æ,¦0§K¦
Æ5Á§ °  ¤ ©L§M¦\§ ° ¬�§�ª&§¢Ég¥>´>¦ ·£Î ª�§ ° ¬5¥©Æ,¨0´>�¨uÇCÆ5ÁÒÇÏ®¶¬-Æ,¥2ª&§M©>´>bÂÎ�§0§M�¨6Ìq©g¬-«&ª&§�Ã�ªÀ¥æ¦ÍÆ,®± ¤ ¬-¦K�¦�¹
Ê�¥E¿g¬5¨O§Kª ¤ ©2«À¬5¨ · ÁyÆ,¨6§ ° Ó®²¬-§M¨Oª ¤ �¦k9 ÿ\ÝL4 áóÛ � &�¬5¥2´5Ã Ý �-à>Ô5¹�Ô · § °  Î Æ,¨0¦0§bÌq©"Æ-§Kª��¥�§ ¤ Æ,¦O§
ÁyÆ,©>¥2´ØÂ�ÃzÂ«Æ5§ ° § ° 6©>¥>¨K@Ég¥>�´Ñ¬-¥>´Ø¨K@Ég¥>�´�¦0ª�®²¿L«�ª&Ég�´ ¤ Æ,¥>¦0§K¨K© ¤ §Kª�Æ,¥>¦ Î �¨0+¨K�¦K¿Î ¤ §0ª�µ5�«&Ã
Æ,¥2«&ÃEÔ»� ± ¬5¥>´ . ¹)& ± Æ5Á§ ° `¨0�Ég¥2�´Ñ9!Ã Ý Ì�©�Æ5§Kª��¥�§ ¤ Æ,¦O§�¹

á
²¥"Æ5§K²¬-«À¦)ÆÑÁÍ¨)Æ,®õ§ ° ±É>Æ,©>¨K±§ ° ¬-§kÁyÆ,¨`¬æ®²¬-§K¨0ªÜÖ · § ° �¨K±ª�¦x¥"ÆÑ¬5¿>¿>¬5¨K�¥q§x¨K@«Ò¬�§Kª�Æ,¥
ÂÎ�§ Î ��¥ ° Æ ÎOÎ @«�«g§ ° %¨K@Ég¥>�´¶9ÖÃ Ý ¤ ©2§ ¤ Æ,®±¿g¬5¨0�¦?¬5Æ�¬�ªÀ¥>¦O§È§ ° %Ä¸@ªÀÆ ° §ÍÆ,¥LÇ�Û6¬�Æ ¤ ©2§M¦?¬-¥>´
Î ° @§ ° �¨�§ ° ¬-§¢®²¬-§M¨Oª&Ö ° ¬5¦¢¨K�¿��¬-§M�´EÆ,¨\©>¥LªÀÌq©>`´2ª�¦ ¤ ¨0�§0ª§���´~«��¥>Æ-§ ° ÁÍ©>¥ ¤ §0ª§Æ5¥>¦�¹

á
EÁÍ©>¨O§ ° �¨ ¤ Æ,®±¿g¬-¨KE§ ° BÄV�ª�Æ ° §ðÆ5¥LÇuÛ�¬�Æ ¤ Æ5¥>¦0§K¨K© ¤ §M�´ ¤ ©2§K¦�§ðÆÅ§ ° �¨0�Ég¥>�´ð9ÖÃ Ý
¤ ©L§M¦kªÀ¥�Ã�ªÀÆ5©>¨K ã ¹&Ô � ¹qÃUÆ5¨b�¬ ¤y°³¤ Æ,¥>¦O§M¨0© ¤ §0ª§Æ,¥�¬5¥>´
®²¬-§K¨0ªÜÖ ·%Î ¶¥�Æ Î ¿2«§Æ-§x§ ° ¶¨K¬-§Kª�ÆXÆ5Á
§ ° z®ÓªÀ¥LªÀ®x©>®ýÌq©"Æ5§0ªÀ�¥�§ ¤ Æ,¦O§QÁyÆ,©>¥2´
§ðÆ~§ ° zÌq©"Æ-§Kª��¥�§ ¤ Æ5¦0§TÆ5Áo§ ° Ø¨0�Ég¥2�´è9!Ã Ý ¤ ©2§�¹

D
W

T8
78

D
W

T1
93

B
C

S
S

TK
05

C
A

N
71

5
D

W
T5

92
A

S
H

29
2

D
W

T2
09

C
A

N
29

2
B

C
S

P
W

R
05

C
A

N
14

4
D

W
T3

10
D

W
T4

19
N

O
S

5
C

A
N

96
C

A
N

18
7

C
A

N
22

9
C

A
N

44
5

B
C

S
S

TK
04

B
C

S
S

TK
06

B
C

S
S

TK
19

B
C

S
S

TM
07

B
C

S
P

W
R

06
N

O
S

4
N

O
S

6
N

O
S

7
LS

H
P

26
5

LS
H

P
40

6
LS

H
P

57
7

LS
H

P
77

8
W

IL
L1

99
FS

54
1.

1
S

H
L2

00
B

P
10

00
0.0

0.2

0.4

0.6

0.8

1.0

1.2

M
in

im
um

 Q
uo

tie
nt

 C
os

t /
 R

ef
in

ed
 B

FS
 Q

uo
tie

nt
 C

os
t

Comparison of Minimum Quotient Cost Against Refined BFS Quotient Cost

Test Matrices

general Leighton−Rao
simplified Leighton−Rao
refined simplified Leighton−Rao

ÝnÞ�ß�à"á)â�ã�äTK'M�å¥æ�ç�è�é£ê�á�Þ§ë)ç�ì ç�í?îðï"â�èTÞ§ì=Þ§è�à"è ò�à�ç�îÍÞ�â,ì�î�ó�ç�ë)î©íyç�à"ì8,k.10�â�ê�ó2ï ç�í?îðï�â
ùuâ�Þ�ß�ï�îðç�ì�ö�ú;ê�ç�ó,ç�ì"ë�îðá)à"ó�î)Þ§ç�ì�ë;îÍç�îÍï"â7òÕà"ç�îÍÞ�â,ì�îó,ç�ë�î;ç�ínîÍï"â7áÍâ32£ì"â4,
5!Ý763ó,à�î,ä

6�à"á)é"á)Þ�ë)Þ�ì"ß�ôT0�ø�îÍï"â,á)â�ê�áÍâ<ë�îÍÞ�ô�ô£è/ê�îÍá)Þ�ó,â�ë1íyç�ál:�ï�Þ�ó2ï/îÍï"â<èTÞ§ì�Þ�ègà�èØòÕà"ç�îÍÞ�â,ì�î1ó�ç�ë)î-íyç�à�ì-,�.I0
ç�ì"â_ç�á!è�ç�áÍâQç�í%îÍï"â7ùuâ�Þ�ß�ï�îðç�ì�ö�ú;ê�ç?ó,ç�ì"ë)îÍáÍà"ó�îÍÞ�ç�ì"ë�â3*=ó,â�â4,"âC,>îÍï"â_áÍâ32£ì"â4,�5!Ý76	òÕà"ç�îÍÞ�â,ì�î
ó,ç�ë)î�ä7DCì�íBê�ó�î�ø�íyç�á�îðï"â_á)âC2£ì"âC,>ë�Þ§è�é�ô�ÞT2£â4,>ó,ç�ì"ë�îðá)à"ó�î)Þ§ç�ìÔø-:�ï�Þ§ó2ï9:Öâ7ï£ê�ñ�â9ë)â,â�ì©îÍçO.¦â_îðï�â
.«â,ë)îê�è�ç�ì�ß�îÍï"â_îðï"á)â,â7ñ�ê�á)Þ§ê�ì�îðë�ø£â�ê�ó2ï©ç�í%îðï"â9ã8K7ó,à=îðë�íyç�à"ì-,�íyç�á!îÍï"â7è	ê�îðá)ÞP*©ùc6nmpo>_Z_�d
ï£ê�ëwë�ô�Þ�ß�ï�îÍôT0_ï�Þ�ß�ï"â�á%òÕà"ç�îÍÞ�â,ì�î%ó,ç�ë�î>qBà"ì-,"â�á%ãIN�â[*�ó�â,ë)ë3r{îÍï£ê�ì_îðï"ê�îwç�íÕîðï"â1á)âC2£ì"âC,U5ÖÝ76�ó,à�î,ä
DCì�êZ,-,�Þ�îÍÞ�ç�ì{ø{íyç�á�îðï"âgè	ê�îðá)ÞP*Ys j 6-_�ø{íyç�à"á�ç�í1îðï"â�ã8KTó�à�îðëQíyá)ç�è îðï"âTá)âC2£ì"âC,Âë�Þ§è�é�ô�ÞT2£â4,
ó,ç�ì"ë)îÍáÍà"ó�îÍÞ�ç�ìXï£ê�ñ�âQîðï�âQëðê�è�âQòÕà"ç�îÍÞ�â,ì�î�ó,ç�ë�î�ê�ëÖîÍï"âQá)âC2£ì"âC,95!Ý76	ó,à=î�ø�ë�ÞT*3ç�íuîðï�â,è�ï"êDñ�â



Ô'&1t

Ìq©"Æ5§0ªÀ�¥q§ ¤ Æ,¦O§M¦z§ ° ¬-§¶¬5¨0 Å ¹)&1uû§ðÆR&2¹ Å u ° ª�Æ ° �¨ ·ÖÎ ° ª&«Àæ§ ° Ñ¨K�®¶¬�ªÀ¥2ª�¥>Æ Å Ô ¤ ©L§M¦ ° ¬�µ5
Ìq©"Æ5§0ªÀ�¥q§ ¤ Æ5¦0§M¦\§ ° ¬-§6¬5¨Kk¬�§\«À�¬5¦0§xÔ�àIu ° ªÀÆ ° �¨�¹

ÊÏ§¯ª�¦`ª�¥�§M�¨K�¦O§Kª�¥>ÆÕ§ðÆ~¬-§K§K�®±¿2§x§ðÆ~�ÖL¿2«Ò¬�ªÀ¥ Î ° ÃB§ ° ¶¨K@Ég¥>�´�9!Ã Ý ¤ Æ,¥>¦O§M¨K© ¤ §Kª�Æ,¥ ¤ ¬5¥
ÂÎÓ¦ÍÆ���� ¤ §Kª&µ,±ªÀ¥E¿2¨M¬ ¤ §Kª ¤ 5¹`á
Ó¦ ° ¬-«&«È´"Æ�¦)ÆæÂ�ÃÑ«§Æ�Æ,Ù�ªÀ¥2ÆÑ¬�§+§ ° Ó©2¥2ª�§OÇÏ«��¥>Æ-§ ° ÁÍ©>¥ ¤ §Kª�Æ,¥
Î ª&§ ° ª�¥Ó§ °  ¤ Æ,¥�§M�ÖL§�Æ5ÁÎ¬-¥±¬-«�«ÜÇ�¿>¬-ªÀ¨0¦ ¤ Æ5¥ ¤ ©>¨0¨K�¥q§7v£Æ Î ¿>¨ÍÆ5Â2«À�®»¬-¥>´Óª�§K¦ì´>©g¬-«w¹ÈÛ¢ ¤ ¬-«�«L§ ° ¬�§
§ ° ¢ª�´>�¬-«>«��¥>Æ5§ ° ÁÍ©2¥ ¤ §0ª§Æ,¥ÓÁyÆ,¨ì§ ° �ÄV�ª�Æ ° §ðÆ,¥LÇ�Û6¬�Æ ¤ Æ,¥>¦O§M¨0© ¤ §0ª§Æ,¥±ª�¦7Æ-ª�µ5�¥²ÂqÃ¯§ ° �Æ,¿2§0ªÀ®²¬-«
¦ÍÆ-«À©2§0ª§Æ5¥Q§ðÆb¦K© ¤y° ¬6´>©g¬-«2¿>¨ÍÆ,ÂL«À�®æ¹�á
o§ ° �¨0�ÁyÆ,¨0 ¤ Æ,®±¿>©L§Mo§ ° \´>©g¬-«�Æ,Â�Ïu ¤ §Kª&µ,%µ-¬-«�©>oÁyÆ5¨
§ ° 6©>¥Lª�§OÇÏ«��¥>Æ5§ ° ÁÍ©>¥ ¤ §Kª�Æ,¥�¬-¥>´ ¤ Æ,®±¿g¬5¨K¢ª&§%¬5Æ,¬-ªÀ¥2¦0§?§ ° Æ,¿2§0ªÀ®²¬-«gµ-¬-«�©>5¹ 3 Æ Î @µ,�¨ Î 6´"Æ
¥"Æ5§ ° ¬�µ,7§ ° �Æ,¿2§0ªÀ®²¬-«qµ-¬-«�©>o¬�§ ° ¬-¥>´ · ¬-¥>´¯¦)Æ Î oªÀ¥2¦0§M�¬5´Q®²¬5Ù-�§ °  ¤ Æ,®±¿g¬5¨0ª�¦ÍÆ5¥Ó¬5Æ�¬-ª�¥>¦O§
§ °  Þ ¿2¨0ª�®¶¬�« ß v£Æ Î ¤ Æ,¥>Æ5�¦0§0ª§Æ5¥¥Æ,Â2§M¬-ªÀ¥2�´!ÁyÆ,¨±§ ° Õ¬-«&«&ÇÏ¿g¬-ª�¨K¦ ¤ Æ,¥ ¤ ©>¨0¨K�¥�§ev"Æ Î ¿2¨ÍÆ,Â2«��®
¦ÍÆ-«�µ5�´ Î ª�§ ° ¬5¥��¨K¨)Æ,¨%§ðÆ5«��¨K¬5¥ ¤ _Æ5Ált`uØ¹7�6¦ Î  ° ¬�µ5`¨0�®²¬5¨0Ù5�´�ª�¥ Ý  ¤ §0ª§Æ5¥ ã ¹:à>¹&Ô · § ° �¦0
¤ Æ5¥>Æ,�¦O§Kª�Æ,¥�µ-¬-«�©>�¦ Î �¨0 Î ª&§ ° ª�¥TÔ,¹ Å t`u�Æ5Á�Æ,¿L§Kª�®¶¬�«H¹Ñ*Æ5§K¶§ ° ¬-§¯§ ° z´2�µqªÒ¬�§Kª�Æ,¥*Æ5Á\§ ° 
Æ,Â�Ïu ¤ §0ª�µ5kµ-¬-«�©>_Æ5ÁV§ ° b©>¥2ª&§0ÇH«À�¥>Æ5§ ° ÁÍ©>¥ ¤ §0ª§Æ5¥�ÁÍ¨)Æ,® § ° Wv"Æ Î ¤ Æ5¥>Æ,�¦O§Kª�Æ,¥�©>¿>¿Î�¨%Â«Æ,©>¥2´>¦
ª&§M¦¢´>�µqªÀ¬-§Kª�Æ,¥�ÁÍ¨ÍÆ,®÷§ ° 7Æ,¿2§0ªÀ®²¬-«�µ5¬�«À©>-¹

Ã�ª�Æ,©>¨K ã ¹&Ô,Ô ¤ Æ5®²¿>¬5¨K�¦#§ ° x®ÓªÀ¥2ª�®¯©2® · ¬�µ5�¨M¬-Æ,Ó¬5¥>´~®¶¬�ÖLª�®¯©2® Ìq©"Æ5§0ªÀ�¥�§ ¤ Æ,¦O§M¦6ÁyÆ5¨
§ °  ¤ ©2§K¦#ÁyÆ,©>¥2´ÕÂ�ÃÑ§ ° Q¨K@Ég¥>�´E¦0ª�®²¿L«�ª&Ég�´ ¤ Æ,¥>¦0§K¨K© ¤ §Kª�Æ,¥E§ðÆz§ ° ¯¨0�Ég¥2�´B9!Ã Ý Ìq©"Æ-§Kª��¥�§
¤ Æ5¦0§M¦�¹<× ° �®¶¬�§M¨0ª ¤ �¦ÓªÀ¥è§ ° �¿2«�Æ5§²¬5¨0�¬5¨K¨K¬5¥>Æ,�´ÅªÀ¥Ú¬5¦ ¤ �¥>´LªÀ¥>ÆÂÆ,¨K´2�¨TÆ5Á�§ ° �¨K¬-§Kª�ÆbÆ5Á
§ ° #´>©g¬�«ÔÆ,Â=Ïu ¤ §0ª�µ5+µ-¬-«À©26ÁyÆ,¨7§ ° 6©>¥2ª&§0ÇÏ«��¥2Æ5§ ° ÁÍ©2¥ ¤ §0ª§Æ,¥Ø§ÍÆx§ °  ¤ Æ,¨K¨0�¦K¿«Æ,¥>´LªÀ¥>Æ±¬�«�«ÜÇ�¿g¬�ªÀ¨0¦v£Æ Î ¤ Æ,¥>Æ5�¦0§0ª§Æ5¥Y¹1Ã£Æ,¨%@Ö2¬5®±¿2«� · ªÀ¥XÆ,¥>#@Ö�§M¨0�®± ¤ ¬5¦0 ÿ �+*pw`& · § ° QÆ,Â�Ïu ¤ §0ª�µ5kµ-¬-«�©>#ÁyÆ5¨
§ ° ¶©>¥Lª�§OÇÏ«��¥>Æ5§ ° ÁÍ©2¥ ¤ §0ª§Æ,¥BªÀ¦ Î ª&§ ° ª�¥ � ¹&Ô�u�Æ-Áo§ ° gv£Æ Î ¤ Æ,¥>Æ,�¦0§0ª§Æ,¥ · ¬5¥2´ ¤ Æ5¥>¦K�Ì�©2�¥�§K«&Ã
Î ª&§ ° ª�¥ � ¹�Ô'u¿Æ-Á¦Æ5¿2§Kª�®²¬-«H¹ìA+¥Q§ ° !Æ-§ ° �¨ì@Ö�§M¨0�®± · § ° %©>¥2ª&§0ÇH«À�¥>Æ5§ ° ´2©g¬-«"Æ5Â�Ïu ¤ §Kª&µ,\µ-¬-«À©2
ÁyÆ,¨%§ ° k®¶¬�§M¨0ªÜÖæ9 ÿ\ÝL4 áóÛ � &ÓªÀ¦;Æ,¥2«&Ã��2¹)&1u¨Æ5Á�§ ° ^v£Æ Î ¤ Æ5¥>Æ,�¦O§Kª�Æ,¥Y¹»á³k¦K�`ÁÍ¨)Æ,®é§ ° 
ÉgÆ,©2¨Ko§ ° ¬-§Ë§ ° �¨0%ªÀ¦Ë¦ÍÆ,®±%¨0�«À¬-§Kª�Æ,¥ÓÂÎ�§ Î ��¥±§ ° %¨K@«Ò¬-§0ª�µ5\´>©g¬-«�Æ,Â�Ïu ¤ §Kª&µ,%µ-¬-«�©>�¦?¬5¥>´Q§ ° 
¿Î�¨0ÁyÆ5¨K®²¬5¥ ¤ gÆ5Áì§ ° ¯¨0�Ég¥2�´�9!Ã Ý ¤ ©2§K¦+¬5Æ,¬-ªÀ¥2¦0§#§ ° QÄV@ªÀÆ ° §ÍÆ,¥LÇuÛ�¬�Æ ¤ ©2§K¦�¹#A+¥~§ °  ° ª�Æ °
�¥2´ · § ° �¨K�¬-¨Kz@ªÀÆ ° §Q®¶¬�§M¨0ª ¤ �¦ Þ Ä Ý2364�.5. �Ñ§ ° ¨ÍÆ,©>Æ ° ÿ �+*pw`& ßQÎ ° �¨KØ§ ° Ø©>¥Lª�§OÇÏ«��¥>Æ5§ °
ÁÍ©>¥ ¤ §Kª�Æ,¥�ªÀ¦ � ¹&Ô�Ç@Æ,¿2§Kª�®²¬-«YÁyÆ,¨%§ ° k¬-«&«&ÇÏ¿g¬-ª�¨K¦\¿>¨)Æ,Â2«��®Ð¬-¥>´Ñ¦)Æ ° ¬5¦ ¤ Æ,®±¿g¬-¨M¬5Â2«�kÌq©g¬-«&ª�§�ÃØ§ÍÆ
§ °  ¤ «À¬5¦K¦0�¦7Æ5ÁÈ«��¥>Æ-§ ° ÁÍ©>¥ ¤ §Kª�Æ,¥>¦+§ ° ¬-§ Î  ° ¬�µ,Ó©2¦K�´�¿>¨0�µqª�Æ,©>¦0«&Ã,¹ká³ Î Æ5©2«À´Õ§ ° �¨0�ÁyÆ,¨0
@ÖL¿Î ¤ §x§ ° ¬-§b§ ° ²¨0�Ég¥2�´�9ÖÃ Ý ¤ ©2§ Î Æ5©2«À´BÂÎ²Æ�Æ=Æ�´EÁyÆ,¨+§ ° Æ5¦K±®²¬-§M¨Oª ¤ �¦�¹²Ê�¥>´>��´BÁyÆ,¨ .
Æ5Á\§ ° Æ,¦K��Õ®²¬-§K¨0ª ¤ �¦ · § ° z®¶¬�ÖLª�®¯©2®mÌq©"Æ5§Kª��¥�§ ¤ Æ,¦0§QÁyÆ5©>¥>´ÅÂ�Ã
§ ° Ø¨K@Ég¥>�´<¦OªÀ®±¿2«&ª&Ég�´
ÄV�ª�Æ ° §ðÆ,¥�ÇuÛ�¬�Æ ¤ Æ5¥>¦0§K¨K© ¤ §Kª�Æ,¥�ªÀ¦ ° ªÀÆ ° �¨%§ ° ¬5¥z§ ° +¨K@Ég¥>�´æ9!Ã Ý Ì�©�Æ5§Kª��¥�§ ¤ Æ5¦0§ ·=Î ° ª�«�+§ ° 
§ Î Æ ¤ Æ5¦0§M¦x¬5¨0²�Ìq©g¬-«?ÁyÆ,¨+§ ° ¶¨0�®²¬-ª�¥2ªÀ¥2Æ~®²¬-§M¨Oª&Ö ÿ �+*WwZ&2¹¶�%§`§ ° /Æ-§ ° �¨`�Ö�§M¨K�®± · ÁyÆ5¨
§ ° �®¶¬�§M¨0ª ¤ �¦²9 ÿ\Ý24 áóÛ � &�§ ° ¨ÍÆ,©2Æ ° � Ý23�Å w ÅL·-Î ° �¨K�§ ° �´>©>¬-«<Æ,Â�Ïu ¤ §0ª�µ5æµ-¬-«�©> Î ¬5¦
¬-§�®�Æ,¦0§6à,à>¹&Ô�uPÆ-ÁË§ ° xv£Æ Î ¤ Æ,¥>Æ,�¦0§Kª�Æ,¥ ·£Î ¯¦0�x§ ° ¬-§¢§ ° xÌq©"Æ5§0ªÀ�¥�§ ¤ Æ5¦0§Æ5ÁË§ ° x¨0�Ég¥2�´
9!Ã Ý ¤ ©L§xª�¦¯¬�« Î ¬�ÃL¦ Î Æ5¨K¦K±§ ° ¬5¥³§ ° ¶Ìq©"Æ-§Kª��¥�§ ¤ Æ,¦0§K¦gÆ5Áo¬-«&«?§ °  ¤ ©2§K¦`ÁÍ¨)Æ,®õ§ ° ¶¨0�Ég¥2�´
¦0ª�®±¿2«&ª�Ég�´ ¤ Æ5¥>¦0§K¨K© ¤ §Kª�Æ,¥ ·�Î ª�§ ° § ° ¢@Ö ¤ �¿2§Kª�Æ,¥qÆ-Á�§ ° ¢®¶¬�§M¨0ªÜÖ¶9 ÿ\Ý>Ý ×\ù±ÔXw2¹È× ° �¨K@«Ò¬-§0ª�µ5
¦0ªVy��Æ5ÁY§ ° +©>¥2ª&§0ÇH«À�¥>Æ5§ ° Æ,Â�Ïu ¤ §Kª&µ,+µ-¬-«�©>6§ ° �¨0�ÁyÆ,¨0#¿g¬-¨0§KªÀ¬-«&«�Ã¶@ÖL¿2«À¬-ª�¥>¦o§ ° #¿Î�¨OÁyÆ,¨K®²¬5¥ ¤ 
Æ5Á¸§ ° b¨K�É>¥>�´Ñ9!Ã Ý ¤ ©2§M¦�¹�*;Æ5§M+§ ° ¬-§%§ ° +ÉgÆ,©2¨Kk¬-«�¦ÍÆÓ¦ ° Æ Î ¦¢§ ° ¬-§\§ ° �¨0+ªÀ¦\¥"Æ±¬-¿>¿g¬5¨0�¥�§
¨K@«Ò¬�§Kª�Æ,¥EÂ�@§ Î ��¥E§ ° Q¿��¨0ÁyÆ,¨0®²¬5¥ ¤ gÆ5ÁÈ§ ° ¯¨K�É>¥>�´B9!Ã Ý ¤ ©2§K¦k¬5¥>´Õ§ ° ¯®¯©L«�§0ªÀ¿2«&ª ¤ ª&§�ÃbÆ5Á
§ ° +Ìq©"Æ5§Kª��¥�§ ¤ Æ,¦0§K¦<Æ5ÁV§ °  ¤ ©L§M¦\¿>¨)ÆL´>© ¤ �´�Â�Ã²§ ° #¨K�É>¥>�´�¦0ª�®±¿2«&ª�Ég�´ ¤ Æ,¥>¦O§M¨0© ¤ §0ª§Æ,¥�¹�Ã£Æ,¨
@Ö2¬5®±¿2«� · § ° �¨K Î ¬5¦�Æ5¥2«�Ã>Æ,¥>x´2ª�¦0§Kª�¥ ¤ §bÌq©"Æ5§Kª��¥�§ ¤ Æ,¦0§6ÁyÆ,©>¥>´ÑÁyÆ,¨�§ ° Q®²¬-§K¨0ªÜÖ�Ã Ý t-à>Ô,¹&Ô ·
¬5¥>´Å§ ° �Ì�©�Æ5§Kª��¥�§ ¤ Æ,¦O§/Æ5Á¢§ ° �¨K@Ég¥>�´!9!Ã Ý ¤ ©2§Óª�¦²¿«Æ�Æ,¨¯ª�¥ ¤ Æ,®±¿g¬5¨0ª�¦0ª�Æ,¥Y¹ 3 Æ Î @µ,�¨ ·
¦K@µ,�¨M¬-«<Æ-Á\§ ° Ø®²¬-§K¨0ª ¤ �¦ Þ �Æ>¹ ÿ �+*`Ô�à,à ß ¬-«À¦)Æ ° ¬�µ,�Æ5¥2«�ÃÂÆ,¥>¶´2ª�¦0§Kª�¥ ¤ §±Ì�©�Æ5§Kª��¥�§ ¤ Æ,¦0§ ·
Î ° ª ¤y° ¬5Æ5¨K��´ Î ª&§ ° § ° `¨0�Ég¥2�´Õ9ÖÃ Ý Ì�©�Æ5§Kª��¥�§ ¤ Æ,¦O§�¹



Ô'&`&

B
C

S
P

W
R

06
FS

54
1.

1
B

C
S

P
W

R
05

B
C

S
S

TK
19

D
W

T8
78

C
A

N
29

2
S

H
L2

00
C

A
N

71
5

D
W

T2
09

A
S

H
29

2
D

W
T4

19
D

W
T5

92
C

A
N

14
4

D
W

T3
10

B
C

S
S

TK
05

D
W

T1
93

N
O

S
4

B
P

10
00

N
O

S
5

B
C

S
S

TK
04

N
O

S
6

C
A

N
22

9
B

C
S

S
TK

06
B

C
S

S
TM

07
C

A
N

44
5

LS
H

P
77

8
LS

H
P

57
7

LS
H

P
40

6
LS

H
P

26
5

W
IL

L1
99

C
A

N
18

7
N

O
S

7
C

A
N

96

8.
6

13
.1

18
.6

19
.6

21
.1

24
.8

38
.3

38
.7

44
.1

44
.1

51
.8

53
.7

54
.1

58
.3

65
.2

68
.9

69
.1

75
.1

76
.0

78
.2

82
.7

83
.0

85
.1

85
.2

86
.3

90
.7

90
.7

90
.8

91
.1

93
.5

93
.8

99
.6

99
.9

0.0

0.2

0.4

0.6

0.8

1.0

1.2

Q
uo

tie
nt

 C
os

t /
 R

ef
in

ed
 B

FS
 Q

uo
tie

nt
 C

os
t

Comparison of Quotient Cost Against Refined BFS Quotient Cost
(refined simplified Leighton−Rao construction)

Test Matrices

minimum quotient cost
average quotient cost
maximum quotient cost
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³%°
× ° b®²¬�· � ¨o´>¨M¬ � Âg¬ ¤ Ù � Á¸§ ° bÄV@ªÀÆ ° § � ¥LÇuÛ�¬ � ¦0¿g¬5¨K¦0+µ,�¨0§M�Ö ¤ ©L§ ¤4� ¥2¦0§M¨0© ¤ §0ª � ¥�ª�¦%§ ° ¬-§%ª&§
ª�¦ ¤4� ®±¿>©2§M¬-§Kª � ¥g¬�«�«&ÃÕ�Ö2¿Î�¥2¦0ª&µ,5¹¯Ê�¥ÕÁP¬ ¤ §b® � ¨0¯§ ° ¬5¥Yw � u � Á?ª�§K¦+§ � §M¬-«�¨K©>¥>¥LªÀ¥>Æ�§0ªÀ®±¯ª�¦
¦K¿Î�¥�§%ª�¥�¦ � «�µqª�¥>ÆQ§ °  ¤4� ¥ ¤ ©>¨0¨K�¥�§�v �'� ¬5¥>´¶ª�§K¦%´>©g¬-«w¹ìÊ�¥�¿>¨K¬ ¤ §0ª ¤  · � ¥>#©>¦0©g¬-«&«�Ã²§M©2¨K¥>¦o§ �
¤ ©L§6Æ5�¥>�¨M¬-§0ª � ¥�¿>¨ �L¤ �´>©2¨K�¦¢§ ° ¬-§�¬5¨KkÂg¬-¦K�´ � ¥�ÁP¬5¦O§ ° �©>¨OªÀ¦O§Kª ¤ ¦¢§ � Æ,�§�¨0�¬5¦ � ¥g¬5Â2«� Þ Â>©L§
¥ � §#¿>¨ � µ-¬5Â2«&Ã ß Æ �¸� ´ ¤ ©L§M¦�¹bAb¥2xÁP¬5®Óª&«�Ã � Á?¦0© ¤y° ¿>¨ ��¤ �´>©>¨0�¦+ª�¦#Âg¬5¦0�´ � ¥Ñ« ��¤ ¬-«�¦K�¬5¨ ¤y° ·
ª�¥ �¢° ª ¤y° ¬5¥ÓªÀ¥Lª�§0ªÒ¬-«>¦ � «�©2§Kª � ¥±ªÀ¦È¨0�¿Î�¬-§K�´2«&ÃQª�®±¿>¨ � µ,�´zÂ�ÃÓ®²¬5Ù�ª�¥>Æk¦K®²¬-«&«g« ��¤ ¬-«2¿��¨0§K©>Â>¨M¬�Ç
§Kª � ¥>¦�¹�Ab¥2 � Á¸§ ° b® � ¦O§6¿ � ¿>©L«Ò¬5¨�« ��¤ ¬-«Y¦K�¬-¨ ¤y° ¦0§M¨K¬-§M�Æ5ª��¦\ªÀ¦\¦OªÀ®Ó«�©g¬-§K�´Ñ¬5¥>¥>�¬-«�ª�¥>Æ · ¬-¥>´
� Õ´>�¦ ¤ ¨OªÀÂÎÕªÀ¥ï§ ° ª�¦Ø¦K ¤ §Kª � ¥ °-�'�¹� Õ¬5¿>¿2«&ªÀ�´ïª�§z§ � § ° Õ¿>¨ � Â2«��® � ÁbÉg¥>´2ª�¥>ÆÅ¦0¿g¬5¨K¦0
¤ ©L§M¦�¹oA+©>¨\ªÀ¥�µ5�¦0§0ªÀÆ,¬-§Kª � ¥Ñª�¦6¬±¦ ¤ ¬-«��´�Ç�´ �'� ¥~µ5�¨K¦Oª � ¥ � Á§ ° k�®²¿LªÀ¨Oª ¤ ¬-«¦0§M©2´2Ã�¿��¨0Á � ¨0®±�´
Â�Ã<Ä¸¬5¥>ÆB¬5¥>´ÚÛ6¬ �Hº t`t+» · �¢° �¨0æ§ ° �Ãè@µ5¬�«À©g¬�§M�´<µ-¬5¨0ª � ©>¦ ° �©>¨0ª�¦0§0ª ¤ ¦¶Á � ¨ ¤C� ¥>¦0§K¨K© ¤ §Kª�¥>Æ
¬5¿>¿2¨ � Ö�ªÀ®²¬-§K�«&Ã � ¿2§Kª�®²¬-«W¼  X½ ¼ ¤ ©L§M¦�¹Q× ° ÓÁ �L¤ ©>¦ ° �¨0QªÀ¦ � ¥B¬5¦0¦K�¦0¦0ª�¥>ÆÑ§ ° Ó¿ � §M�¥q§0ªÒ¬�« � Á
¦0ª�®¯©L«Ò¬-§K�´�¬-¥>¥>�¬�«�ª�¥>Æ>¹ 3 �¥ ¤  �  � ª&«&« � ¥2«�Ã±¿Î�¨OÁ � ¨K®i¬k«&ªÀ®Óª&§M�´z¦K@§ � ÁY@ÖL¿Î�¨OªÀ®±�¥�§K¦ � ª&§ °
¦0ª�®¯©L«Ò¬-§K�´T¬-¥>¥>�¬�«�ª�¥>Æ>¹<Ê�¥ï¬5´2´2ª�§0ª � ¥ · �  � ª&«&«6¥ � §²�µ-¬-«�©g¬-§M � § ° �¨ ° �©>¨0ª�¦0§0ª ¤ ¦¶«&ªÀÙ-Ñ§ ° 
� ª�´>© ¤�¤ ªÀ¬�Ç $ ¬�§K§ ° �Ã�¦K�¦²µ-¬5¨OªÒ¬5¥�§ º � ã » � Á¢§ °  � �«&«ÜÇ�Ùq¥ �'� ¥!ùb�¨K¥2ª�Æ ° ¬5¥�ÇuÄYªÀ¥ ° �©>¨OªÀ¦O§Kª ¤¾º à1w�»Þ ¬-¦ � ¬5¦z´ � ¥>~Â�Ã!Ä¬-¥>Æ�¬5¥2´TÛ6¬ ��º t`t+» ß � ¨ � § ° �¨ � ¿2§0ªÀ®ÓªVy�¬-§0ª � ¥!¦0§M¨K¬-§M�Æ5ª��¦z«&ªÀÙ-~§y¬-Â>©
¦K�¬5¨ ¤y°�� ¨\Æ,�¥>�§0ª ¤ ¬-«�Æ � ¨0ª&§ ° ®²¦�¹



Ô . �

Z\[�%[�¿ À�f+^»h6a��»sbjÁ�Ëd>^¸�ÃÂ _b_+^��?jOa0_+c�� ^Yd>f+n��
Ý ª�®¯©2«À¬-§K�´�¬5¥>¥2�¬-«&ªÀ¥2Æ¯ªÀ¦%¬xÆ,�¥>�¨K¬-«&ÇÏ¿>©>¨0¿ � ¦0#« �L¤ ¬-«Î¦K�¬-¨ ¤y° ®±�§ °-� ´¶Á � ¨�§ ° +¬5¿2¿>¨ � Ö�ªÀ®²¬-§K
¦ � «À©2§0ª � ¥ � Á#´2ªVÄ ¤ ©2«�§ ¤4� ®¯Â2ª�¥g¬-§ � ¨0ªÀ¬-« � ¿2§0ªÀ®ÓªVy�¬-§0ª � ¥Ú¿>¨ � Â2«À�®±¦�¹ïÊÏ§ � ¬5¦¶ª�¥�§M¨ � ´>© ¤ �´ÚÂqÃ
ù+ªÀ¨0Ùq¿g¬-§M¨Oª ¤ ÙÅ¼3Æ�ÇZÈ º t�Ô4» º t � »6¬5¥>´!ª�¥>´>�¿��¥>´>�¥�§0«�ÃÚÂ�ÃÊÉo�¨K¥�Ã º Ô���» · ¬-¥>´ ° ¬-¦zÂÎ��¥Ú¦K© ¤ Ç
¤ �¦K¦OÁÍ©2«�«&ÃÚ¬5¿>¿2«&ª��´è§ � µ5¬-¨0ª � ©>¦gË
Ì+Ç ° ¬-¨K´è¿>¨ � Â2«À�®±¦ · ª�¥ ¤ «À©>´LªÀ¥>ÆÎÍbÄ Ý Êx´>�¦OªÀÆ,¥ º �5�+» · § ° 
§M¨K¬�µ,�«&ª�¥>Æ¶¦K¬-«��¦K®²¬5¥æ¿>¨ � Â2«��® º à���»¸¬-¥>´�Æ,¨M¬5¿ ° Â2ªÀ¦0 ¤ §Kª � ¥ º à1&+»w¹7× ° b¿>¨OªÀ¥ ¤ ªÀ¿>¬-«¸´2ª&���¨K�¥ ¤ 
ÂÎ�§ � ��¥�¦OªÀ®x©2«Ò¬�§M�´�¬-¥>¥>�¬�«�ª�¥>ÆÓ¬5¥2´Ø¦0ª�®±¿2«À6« ��¤ ¬-«Î¦0�¬5¨ ¤y° ¦0§M¨K¬-§M�Æ5ª��¦oª�¦�§ ° ¬-§7§ ° +®±@§ °-� ´
¦ � ®²@§Kª�®±�¦È® � µ,�¦ìÁÍ¨ � ® � ¥>�¦ � «�©2§0ª � ¥Q§ � ¬5¥ � § ° �¨�§ ° ¬-§Ëª�¦>Ï>Ð+�AÑ'¼Vª�¥QÌq©g¬-«&ª&§�Ã · ¬5¥>´ ° �¥ ¤ oª&§
ª�¦ ¤ ¬5¿g¬5ÂL«À � Á�Âg¬ ¤ Ù�ª�¥>Æ � ©L§ÈÁÍ¨ � ®�¿ �¸� ¨Ë« �L¤ ¬-«"®ÓªÀ¥LªÀ®²¬2¹Ëá³¢¦ ° ¬�«�«"® � §0ª�µ-¬-§K6¬-¥>´±¿>¨K�¦K�¥�§o¬
ÁÍ¨M¬-®² �>� ¨KÙ¯Á � ¨È¦OªÀ®x©2«À¬-§M�´Ø¬5¥>¥2�¬-«&ªÀ¥2Æ`ª�¥Ó§ ° ª�¦?¦K ¤ §Kª � ¥Y¹ � � ¨ËÁÍ©2¨0§ ° �¨?´>�§M¬-ª&«À¦ � ¥±¦0ª�®¯©L«Ò¬-§K�´
¬5¥>¥2�¬-«&ªÀ¥2Æ~¬5¥2´B§ ° ¶�Ö�§M�¥2¦0ª&µ, ¤C� «�«� ¤ §Kª � ¥ � Á%¿>¨ � Â2«��®±¦k§ �G�¢° ª ¤y° ª�§ ° ¬-¦`ÂÎ��¥�¬5¿2¿2«�ª��´ ·
� ²¨0�ÁÍ�¨k§ ° Ó¨K�¬5´>�¨k§ � § ° ÓÂ �n� Ù�¦kÂ�ÃÕµ-¬5¥BÄ¸¬,¬5¨ °-� µ,�¥³¬5¥>´��#¬5¨0§K¦ º � . »?¬5¥>´BÂ�ÃBA#§K§M�¥
¬5¥>´�µ-¬5¥Ñ)bª�¥>¥>�Ù5�¥ º &`w�» · ¬5¥>´�§ � § ° `¬5¥2¥ � §y¬�§M�´�Â2ª�Â2«&ª � Æ,¨M¬5¿ ° Ã�Â�Ã9É � «�«&ªÀ¥2¦�¼3Æ>ÇZÈ º Ô�à�»w¹

× ° �©>¥>´>�¨0«&Ã�ª�¥>Æ¯ª�´>�¬5¦7ª�¥²¦0ª�®¯©2«À¬-§M�´�¬5¥>¥2�¬-«&ªÀ¥2Æ ¤C� ®±�ÁÍ¨ � ®i¬5¥¶¬5¥g¬�« � Æ-Ã � ª�§ ° ¦O§y¬-§0ªÀ¦uÇ
§Kª ¤ ¬�«�®± ¤y° ¬5¥2ª ¤ ¦ · ¦K¿Î ¤ ª�É ¤ ¬-«&«�Ãæ§ °  � ¬�Ã�§ ° ¬-§#®±@§y¬-«�¦ ¤C�n� «Ë¬-¥>´Õ¬5¥2¥>�¬-« � ¨\«&ªÀÌq©2ª�´>¦#ÁÍ¨0�4y�
¬5¥>´ ¤ ¨OÃL¦O§y¬-«&«&ªÒy�5¹?�%§ ° ªÀÆ ° §M�®²¿Î�¨K¬-§M©2¨K�¦ · § ° #® � «� ¤ ©2«À�¦ � ÁV¬k«&ªÀÌq©2ª�´Ø® � µ,b¬-Â � ©L§7ÁÍ¨0�@«�Ã5¹
�#¦¢§ ° `«&ªÀÌq©2ª�´~ª�¦ ¤C�n� «À�´ · § ° `® � «À ¤ ©2«��¦#« � ¦0`§ ° �¨0®¶¬�«�® � ÂLª�«&ª�§�Ã5¹¢9�Ã ¤ ¬-¨K�ÁÍ©L«�«&Ã ¤4� ¥�§M¨ � «ÜÇ
«&ªÀ¥>Æk§ °  ¤C�n� «&ª�¥>Æx¿2¨ ��¤ �¦0¦ · � ¥> ¤ ¬5¥²�¥2¦K©>¨06§ ° ¬-§?§ ° �® � «À ¤ ©2«��¦ � ª�«&«�¬5¨K¨K¬5¥>Æ,\§ ° �®±¦K@«�µ5�¦
ª�¥q§ � ¬z¿Î�¨0ÁÍ ¤ § ¤ ¨0Ã�¦0§M¬-«w¹b× ° ª�¦ ¤ ¨0Ã�¦O§y¬-«�ªÀ¦#§ ° Q¦O§y¬-§K � Á?Æ5« � Âg¬�«Ë®Óª�¥2ªÀ®x©>®õ�¥>�¨0Æ5Ã~Á � ¨6§ ° 
¿ ° Ã�¦0ª ¤ ¬-«Y¦0Ã�¦0§K�®�¹?ÊÏÁ · °-�'� �µ,�¨ · § ° 6«&ªÀÌq©2ª�´Øª�¦o¨M¬-¿2ªÀ´L«�Ã ¤4�¸� «��´ � ¨Q;0Ìq©>�¥ ¤y° �´ ·ä= ª�§�ªÀ¥2¦0§M�¬5´
ÁÍ¨K�4y��¦kªÀ¥�§ � ¬�¿ � «�Ã ¤ ¨0Ã�¦0§M¬-«�«&ª�¥> � ¨k¬5® � ¨K¿ °8� ©>¦`¬5¨K¨K¬5¥>Æ,�®±�¥�§ � ª�§ °Î� ª�´>�¦0¿>¨K�¬5´³ª�¨K¨0�Æ,©�Ç
«À¬5¨0ª&§Kª��¦�¹ Ý © ¤y° ¦0§M¬-§M�¦\¬5¨K6« ��¤ ¬-«��¥2�¨KÆ-Ãz®Óª�¥2ªÀ®²¬ ° ¬�µqª�¥>ÆÓ¦ � ®± �¢° ¬-§ ° ª�Æ ° �¨%�¥>�¨KÆ5Ã²§ ° ¬5¥
¬Õ¿>©>¨0 ¤ ¨OÃL¦O§y¬-«w¹BÊ�¥ÅÆ,�¥>�¨M¬-« · § ° z�¥>�¨KÆ5ÃJÓ � Á6¬~§ ° �¨K® � ´2Ã�¥g¬5®Óª ¤ ¬-«\¦OÃL¦O§M�® Þ �Æ>¹Ë§ ° 
«&ªÀÌq©2ª�´ ß ¬-§6§ ° �¨K®²¬-«ì�Ìq©2ª�«&ª�Â>¨0ª�©>®ô¬-§+¬z§M�®²¿Î�¨K¬-§M©2¨K�ÔíªÀ¦#¿>¨ � Â>¬5Â2ª&«�ª�¦0§0ª ¤ ¬-«�«&ÃÕ´LªÀ¦O§M¨0ª�Â>©2§K�´
¬ ¤�¤4� ¨0´2ªÀ¥2Æ²§ � § ° `9 � «&§Ay�®¶¬-¥Ñ´2ª�¦0§K¨0ª�Â>©2§0ª � ¥Õ�

Ì J`Ö�×�Þ Ó ß%ØkÙ+ÚnÛ�Ü�ÝßÞ 1
× ° ÓÌq©g¬5¥�§0ª�§�ÃaàæªÀ¦k9 � «�§!y�®²¬5¥âáä¦ ¤C� ¥>¦0§M¬5¥�§ · ¬-¥>´ÕªÀ¦+¬ ¤4� ¥>¦O§y¬5¥�§ � Á?¥g¬-§M©2¨KQ¨0�«À¬-§Kª�¥>ÆØ§M�®QÇ
¿Î�¨M¬�§M©>¨0²§ � �¥>�¨0Æ5Ã,¹²á
²¦K�²§ ° ¬-§k§ ° ²¦0Ã�¦O§M�®ôÁP¬�µ � ¨K¦k« �'� �¨¯�¥>�¨0Æ5Ã�¦0§M¬-§M�¦ · Â>©2§k§ ° ¬�§
§ ° �¨K%ª�¦?¬+¿ � ¦K¦OªÀÂ2ª&«&ª�§�Ã � ÁÎª&§ÈÂÎ�ª�¥>Æ`¬ ° ª�Æ ° Ç��¥>�¨0Æ5ÃQ¦O§y¬-§K5¹ 3 �¥ ¤ %§ ° �¨K%ª�¦?¬ ¤4� ¨0¨K�¦K¿ � ¥>´2ª�¥>Æ
¤y° ¬5¥ ¤  � Á7§ ° Ó¦OÃL¦O§M�®õ«À�¬�µ�ª�¥>ÆÑ¬Ø« ��¤ ¬-«Ë�¥>�¨KÆ5ÃÕ®±ª�¥2ª�®¯©>® ª�¥�¦K�¬5¨ ¤y°Î� Á�¬ØÆ5« � Âg¬-«È®Óª�¥2ªÜÇ
®¯©2®æ¹ 3 �'� @µ,�¨ · § ° ¯¿>¨ � Â>¬5Â2ª&«�ª&§�Ã � Á?¦K© ¤y° ¬5¥â;O©>¿ ° ª&«�« = ® � µ, · �¦K¿Î ¤ ªÒ¬�«�«&Ã�¬z¦OªÀÆ,¥Lª�É ¤ ¬5¥�§
� ¥> · ´> ¤ ¨0�¬5¦0�¦kÌq©2ª ¤ Ù�«&ÃE¬5¦6§ ° `§M�®±¿Î�¨K¬-§M©>¨0Q´>¨ � ¿>¦�¹+9�Ã~¦O« �'� «&Ã~« �'� �¨0ª�¥>ÆØ§ ° x§M�®±¿Î�¨uÇ
¬-§K©>¨Kb§ ° ¨ � ©>Æ ° ¬±¦K�¨OªÀ�¦ � Á�«À@µ,@«À¦ · � Q¬-«&« ��� § ° `¦0Ã�¦O§M�®Ð§ � ®²¬5Ù-x§ ° `¥2 ¤ �¦K¦K¬5¨0ÃÑ©>¿ ° ª&«&«
® � µ,�¦¢Á � ¨¢¨K�¬ ¤y° ª�¥>Æ±§ ° kÆ5« � Âg¬-«Y�¥>�¨KÆ5Ã�®Óª�¥2ªÀ®x©>®�¹

× ° �§ ° �¨K® � ´2Ã�¥g¬5®Óª ¤ ¬-«�¿>¨0ª�¥ ¤ ªÀ¿2«��¦ � Á#¬E¦0Ã�¦0§K�® ¬-§±�Ì�©Lª�«&ªÀÂ2¨0ª�©>® � �¨K�Ég¨0¦0§±ªÀ¥ ¤4� ¨uÇ
¿ � ¨M¬-§K�´Åª�¥q§ � ¬ ¤C� ®±¿>©2§M¬-§Kª � ¥g¬-«%¦K�§0§Kª�¥>Æ�Â�Ã $ �§K¨ � ¿ � «&ªÀ¦ã¼3ÆxÇZÈ º & . » · �¢°-� ´>@µ,@« � ¿Î�´!¬
¦0ª�®¯©L«Ò¬-§0ª � ¥¶§M ¤y° ¥2ª�Ìq©>6Á � ¨7¬b¦0Ã�¦O§M�® ¬-§�¬+É2ÖL�´²§M�®²¿Î�¨K¬-§M©2¨K�Ô`¹Ë�%§��¬ ¤y° ¦O§M�¿ · § ° �¦0ª�®QÇ
©2«À¬-§M�´�¦0Ã�¦O§M�® ª�¦x¿>¨0�¦0�¥�§M�´ � ª�§ ° ¬Ñ¿>¨ � ¿ � ¦K�´ ¤y° ¬5¥2Æ,¶§ � § °  ¤ ©2¨K¨K�¥�§ ¤4� ¥2ÉgÆ,©>¨K¬-§Kª � ¥Y¹
ÊÏÁÈ§ ° Q�¥>�¨KÆ5ÃãÓpä � ÁÈ§ ° ¯® � ´2ª&Ég�´ ¤C� ¥2ÉgÆ5©>¨M¬-§0ª � ¥ÕªÀ¦#«��¦0¦#§ ° ¬5¥ � ¨#�Ìq©g¬-«Ë§ � § ° Q�¥>�¨KÆ5ÃÓ�å � ÁÈ§ °  ¤ ©>¨0¨K�¥q§ ¤C� ¥2ÉgÆ5©>¨M¬-§0ª � ¥ · § ° ¯¦OÃL¦O§M�®ô¬ ¤�¤ �¿2§K¦#§ ° ¬-§ ¤y° ¬-¥>Æ,5¹bÊÏÁ�Ó�ä<æÅÓ�å · § ° 
¿>¨ � ¿ � ¦K�´ ¤y° ¬-¥>Æ,ÓªÀ¥2¦0§M�¬5´ �L¤�¤ ©>¨0¦ � ª�§ ° ¿2¨ � Âg¬-Â2ª�«&ª&§�Ã Ù Ú8çTÛ¸è�ÚnÛné�êTÜ�Ý�Þ ¹Q9�Ã ¤4� ®xÂ2ªÀ¥LªÀ¥>Æ�§ ° 
$ @§M¨ � ¿ � «&ª�¦�¼3ÆâÇZÈ+Ñ3ëíìOî¸ÈTÇZÆïëðÐ+ñ6¬-«�Æ � ¨Oª�§ ° ® � ª&§ ° ¬5¥�ÇZñòñÕ¼!ÇZÈóëíñ ½ ¦ ¤y° �´2©2«À � Á2´2 ¤ ¨0�¬5¦OªÀ¥2Æ6§M�®QÇ
¿Î�¨M¬�§M©>¨0�¦ · ù+ªÀ¨0Ù�¿>¬-§M¨Oª ¤ ÙÊ¼3Æ^ÇZÈ�´>�µqª�¦K�´
§ ° ²¦0ª�®¯©L«Ò¬-§K�´è¬5¥2¥>�¬-«&ª�¥>Æ~®±�§ °-� ´Y¹ Ý ª�®¯©2«À¬-§K�´



Ô .5ã

¬5¥>¥2�¬-«&ªÀ¥2Æ²ª�¦\§ ° ©>¦6¬5¥æ¬-«ÀÆ � ¨0ª&§ ° ®Óª ¤ ¬5¥g¬-« � Æ � Á�¿ ° ÃL¦Oª ¤ ¬-«Ë¬5¥>¥>�¬-«�ª�¥>Æ>¹
× � ¬5¿>¿2«&Ã�¦0ª�®¯©L«Ò¬-§K�´Å¬-¥>¥>�¬�«�ª�¥>ÆÑ§ � ¬-¥ � ¿L§Kª�®±ªVy�¬�§Kª � ¥
¿>¨ � Â2«��® · § ° ±Á � «�« �'� ªÀ¥2ÆæÁ � ©2¨

�«��®±�¥q§K¦ ° ¬�µ5`§ � ÂÎk¦K¿Î ¤ ª�Ég�´â�
Ô,¹¢�Ú´>�¦ ¤ ¨0ª�¿2§0ª � ¥ � Ág§ ° %¿ � ¦K¦OªÀÂ2«�%¦OÃL¦O§M�® ¤4� ¥LÉgÆ,©>¨K¬-§Kª � ¥>¦�¹È× ° %¦0�§ � Á ¤C� ¥2ÉgÆ5©>¨M¬-§0ª � ¥>¦
ª�¦6©2¦K©g¬-«&«&ÃO·u©>¦0§�§ ° k¦0�§ � ÁËÁÍ�¬5¦0ª�Â2«�x¦ � «À©L§Kª � ¥>¦¢§ � § ° `¿>¨ � Â2«À�® ªÀ¥2¦0§y¬-¥ ¤ -¹%Ê�¥Ñ¦ � ®±
¬5¿2¿2«�ª ¤ ¬�§Kª � ¥>¦ · ª&§æ®²¬�ÃïÂ���¥L«Ò¬5¨0Æ,�´ó§ � ª�¥ ¤ «�©>´>BªÀ¥2ÁÍ�¬5¦0ª�Â2«�³¦ � «�©2§Kª � ¥>¦ · � ª�§ ° § ° 
ª�´>�¬ � Á�¿>¨ � µqª�´2ªÀ¥2Æ~® � ¨K³;0�¦ ¤ ¬5¿� = ¨ � ©2§K�¦kÁÍ¨ � ® ¿ �¸� ¨+« �L¤ ¬-«?®ÓªÀ¥2ª�®²¬2¹±ÊÏ§kªÀ¦b§ ° �¥
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¿>¨ � ´>© ¤ �´¶Â�Ã¶¦OªÀ®Ó«�©g¬-§K�´Ø¬-¥>¥>�¬�«�ª�¥>Æ · ©>¥2«&ªÀÙ-6§ ° W� Þ « � Æ?ø ß ¿Î�¨0Á � ¨K®²¬5¥ ¤ 6Æ,©>¬5¨M¬5¥�§K�¢ÁÍ¨ � ®
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¨K@Ég¥>�´¯¦0ª�®±¿2«&ª�Ég�´ÓÄV�ª�Æ ° § � ¥�ÇuÛ�¬ �¢¤4� ¥>¦O§M¨0© ¤ §0ª � ¥ � Á Ý  ¤ §0ª � ¥ ã ¹äà>¹ ã � ¥`¬¢´2ª�¦ ¤ ¨0�§0ªÒy��´¯«��¥>Æ-§ °
ÁÍ©>¥ ¤ §Kª � ¥ �¢° ª ¤y° ¬5¦K¦OªÀÆ,¥2¦��¬ ¤y° µ5�¨O§M@Öz¬+«��¥>Æ5§ °L� Á�Ô,¹ � � ¨ì§ ° ¬-§?©>¥Lª�Á � ¨0®»«��¥>Æ5§ ° ÁÍ©2¥ ¤ §0ª � ¥ ·
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¿g¬5¨K¬5®±�§K�¨ ù	� ùíÿâù	h 0 JFq ¹ � � ¨È�¬ ¤y° ¿>¨ � Â2«��®iª�¥>¦0§M¬5¥ ¤ #¬5¥2´¶¬-¥>¥>�¬�«�ª�¥>Æx¬5¿>¿>¨ � ¬ ¤y° · � ¢¿Î�¨uÇ
Á � ¨0®i¬+§M¨OªÒ¬-«"¿ ° ¬5¦K �¢° �¨K � ¢¨0©>¥²§ ° nkÑ�§K¨ � ¿ � «&ªÀ¦7¬-«�Æ � ¨Oª�§ ° ®e¬-§Èµ-¬5¨Oª � ©>¦ì§M�®²¿Î�¨K¬-§M©2¨K�¦ ·
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Ê�¥>¦O§M�¬5´ � Á® � µqª�¥>Æ²¬Q¥>�ª�Æ °-� ¨���� F � Á } ª�¥�§ � {±· �  ¤4� ©2«�´ ° ¬�µ,k® � µ,�´æª&§%ª�¥q§ �
v ¹ 3 �'� �µ5�¨k§ ° ª�¦k®¶¬�ÃE¨0�¦0©2«�§bª�¥B¬5´>´2ª&§Kª � ¥g¬�«È® � µ5�¦`¨K�Ì�©LªÀ¨0�´�Á � ¨+§ ° Ó¥2�ª�Æ ° Â � ¨0¦
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ÊÏ§�ªÀ¦ì�¬5¦0Ã`§ � µ,�¨0ª&ÁöÃ¯§ ° ¬-§Ë§ ° o® � µ,%ª�¦b;0©2¿ ° ª&«�« = ¬5¥>´±¬�« � ¬�ÃL¦�ªÀ¥ ¤ ¨K�¬5¦K�¦ì§ ° %Ìq© � §Kª��¥�§
¤C� ¦0§ · ©>¥2«��¦K¦ F x��2¹
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§ ° �¨0 · ¬5¥>´ � x® � µ,k§ ° �®éª�¥q§ � { �
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j6¦zªÀ¥ Þ ª ßM· § ° Õ©2¿�´g¬�§M � ¿Î�¨K¬-§Kª � ¥ï® � µ,�¦Ø§ ° ÑÁÍ � �¦0§æ¥q©>®xÂ��¨ � Ábµ,�¨0§Kª ¤ �¦�¹úÊ�¥
¬5´2´2ª�§0ª � ¥ · § ° B¥2 � Ìq© � §Kª��¥�§ ¤C� ¦0§ ¤ ¬5¥ ÂÎ ° ª�Æ ° �¨ � ¨Ø« �'� �¨æ§ ° ¬5¥â§ °  ¤ ©>¨K¨0�¥�§
Ìq© � §0ªÀ�¥�§ ¤C� ¦0§�¹

Þ µqª ß k � µ5 } ÁÍ¨ � ® F § � v ¹7× ° ªÀ¦¢ª�¦�¦OÃ�®²®±@§M¨0ª ¤ § � Þ µ ß ¹
ÊÏ§¢ªÀ¦��¬5¦OÃØ§ � µ,�¨0ª&ÁöÃ�§ ° ¬�§�§ ° `¬5Â � µ5`«&ª�¦0§ � Á�® � µ5�¦#Æ5�¥>�¨M¬-§K�¦6¬ ¤C� ¥>¥> ¤ §M�´ ¤C� ¥2ÉgÆ,©�Ç

¨M¬�§Kª � ¥Õ¦K¿>¬ ¤ -¹`Ê�¥2´>��´ · Æ5ª&µ,�¥Õ§ ��� µ,�¨0§M�Ö ¤ ©2§M¦ ÞPv å IyF å Iy{ å ß ¬5¥>´ Þwv ä IyF ä IM{ ä ßy· �  ¤ ¬5¥
Æ � ÁÍ¨ � ® § ° +Ég¨0¦0§ ¤ ©2§\§ � § ° b¦K ¤4� ¥>´�Â�ÃØ§ ° #Á � «&« �'� ª�¥>Æ±¦K�Ì�©2�¥ ¤  � Á¸ª�¥�§M�¨0®±�´2ªÀ¬-§M ¤ ©2§M¦C�
Ô,¹6) � ÁÍ¨ � ® Þwv å I¸F å I�{ å ß § � Þwv å I � IF å �æ{ å ß ©2¦0ª�¥>Æ F ÇÏ§ � Ç { ® � µ,�¦�¹
�L¹6) � ÁÍ¨ � ® Þwv å I � IF å ��{ å ß § � Þwv å ��F å I � I¸{ å ß ©2¦0ª�¥>Æ { ÇÏ§ � Ç v ® � µ,�¦�¹
ã ¹6) � ÁÍ¨ � ® Þwv å �bF å I � I�{ å ß § � ÞPv ä �+F ä I � Iq{ ä ß ©>¦OªÀ¥2Æ { ÇÏ§ � Ç v ¬5¥>´ v ÇH§ � Ç { ® � µ,�¦�¹
à>¹6) � ÁÍ¨ � ® Þwv ä ��F ä I � I¸{ ä ß § � Þwv ä I � I¸F ä ��{ ä ß ©2¦0ª�¥>Æ v ÇÏ§ � Ç { ® � µ,�¦�¹
tL¹6) � ÁÍ¨ � ® Þwv ä I � IF ä ��{ ä ß § � Þwv ä IF ä I�{ ä ß ©2¦0ª�¥>Æ { ÇÏ§ � Ç F ® � µ,�¦�¹

* � §M+§ ° ¬-§\§ ° `¬5Â � µ,b§M¨K¬5¥>¦OÁ � ¨K®²¬-§0ª � ¥�ÂÎ�§ � ��¥Ñ§ ��� µ5�¨0§K@Ö ¤ ©2§M¦¢´ � �¦¢¥ � §¢©2¦K v ÇH§ � Ç F
¬5¥>´ F ÇÏ§ � Ç v ® � µ,�¦�¹
× ° ªÀ¦Qª�¦Q¥ � §Ó¦K©>¨0¿>¨0ª�¦0ª�¥>Æ�ÂÎ ¤ ¬-©>¦Kæ¬5¥ v ÇÏ§ � Ç FmÞwF ÇÏ§ � Ç vkß ® � µ,Øª�¦
�Ìq©2ª&µ-¬-«��¥�§+§ � ¬5¥ v ÇÏ§ � Ç { ® � µ,`Á � «&« �'� �´ÕÂ�ÃÑ¬ { ÇÏ§ � Ç F ® � µ, ÞwF ÇÏ§ � Ç { ® � µ,`Á � «&« �'� �´
Â�Ã { ÇH§ � Ç v ® � µ, ß ¹Èá
�ªÀ¥ ¤ «�©>´>#§ °  v ÇÏ§ � Ç F ¬5¥>´ F ÇH§ � Ç v ® � µ5�¦%§ � Æ5ª&µ,#§ ° +¬5¥2¥>�¬-«&ª�¥>Æ
¦0Ã�¦O§M�®�Æ,¨0�¬-§K�¨²;0¿ �'� �¨ = ªÀ¥æ® � ´Lª�ÁöÃqª�¥>Æ²ª&§M¦ ¤ ©>¨K¨0�¥�§ ¤C� ¥2ÉgÆ5©>¨M¬-§0ª � ¥Y¹
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á³E�¥ ° ¬-¥ ¤ E§ ° E´2ªÀ¨0 ¤ §�Ég¨K¦O§æ¬5¿>¿>¨ � ¬ ¤y° Â�Ãï�¥L«Ò¬5¨0Æ5ª�¥>ÆÅ§ ° E¦0�§ � Á ¤4� ¥2ÉgÆ,©>¨K¬-§Kª � ¥>¦Ø§ �
ª�¥ ¤ «�©>´>z¬-«�« ã Ç � ¬�ÃB¿g¬5¨O§Kª&§Kª � ¥>¦ ÞwvxIyFzIy{Qß � Áo§ ° ²µ5�¨0§K@Ö
¦K@§{£²¹�× °  °-� ¿Î±ªÀ¦`§ ° ¬-§`§ ° 
¬5´>´Lª�§0ª � ¥>¬-« ¤4� ¥2É>Æ,©>¨M¬�§Kª � ¥>¦`¿>¨ � µqªÀ´2z¥> � ;0�¦ ¤ ¬5¿Î = ¨ � ©2§K�¦ � ©2§ � Á�« ��¤ ¬-«7®Óª�¥2ªÀ®²¬2¹Ø× ° 
¿ � ¦K¦OªÀÂ2«�+® � µ,�¦oÁÍ¨ � ® ¬ ¤4� ¥LÉgÆ,©>¨K¬-§Kª � ¥Ø¬-¨K¢§ ° 6¦M¬5®±+¬-¦7§ °-� ¦K�ÁÍ¨ � ®i§ ° 6É>¨K¦0§o¬5¿>¿2¨ � ¬ ¤y° ·
@Ö ¤ �¿2§\§ ° ¬-§o§ ° �¨0#ª�¦o¥ �'� ¥ � ¥>��´�§ � ® � µ5+§ ° #¥>�ª�Æ ° Â � ¨K¦ � ÁV§ ° #¦0�«� ¤ §M�´�µ5�¨0§K@Ö } § �
¨K�¦0§ � ¨K�§ °  ¤ ©2§�¿>¨ � ¿��¨0§�Ã,¹ÈÊÏ§�ªÀ¦?§M¨Oª�µqªÀ¬-«Î§ � ¦0��§ ° ¬-§7§ ° #¦K@§ � ÁY® � µ5�¦%Æ5ª&µ,�¦%¬ ¤4� ¥>¥2 ¤ §K�´
¤4� ¥2ÉgÆ,©>¨K¬-§Kª � ¥æ¦K¿g¬ ¤ 5¹

Ý ª�¥ ¤ Ø§ °  ¤C� ¥2ÉgÆ,©2¨M¬-§0ª � ¥2¦Q¥ �'� ªÀ¥ ¤ «À©2´>�¿g¬5¨O§Kª&§Kª � ¥>¦x§ ° ¬-§Q¬5¨K¶¥ � §¯µ5�¨O§M@Ö ¤ ©2§K¦ · § ° 
¤4� ¥2ÉgÆ,©>¨K¬-§Kª � ¥ ¤C� ¦0§ÁÍ©>¥ ¤ §Kª � ¥¯ª�¦Ë® � ´2ª�É>�´QÂ�Ã¯¬5´>´2ª�¥>Æ+¬�¿��¥g¬-«&§�ÃxÁÍ©2¥ ¤ §0ª � ¥`§ ° ¬�§Ëª�¦�¥ � ¥-y��¨ �
Á � ¨\ª�¥qµ-¬-«&ª�´ ¤ ©2§M¦�¹oÊ�¥Õ¬-´>´2ª&§Kª � ¥ · ¬ ¤ «��¬5¥q©>¿Õ¿2¨ ��¤ �´2©>¨K`®¯©>¦O§#ÂÎk¿>¨ � µqª�´>�´~§ �±¤4� ¥�µ,�¨0§+¬5¥
ª�¥2ÁÍ�¬5¦OªÀÂL«À ¤4� ¥LÉgÆ,©>¨K¬-§Kª � ¥�ªÀ¥�§ � ¬ÓÁÍ�¬5¦OªÀÂL«À � ¥>-¹Ý ¿Î ¤ ª&É ¤ ¬-«�«&Ã · «��§ Ù,ÞPv¯IyF¶Iy{Óß Â�¯§ ° Q¥q©>®xÂ��¨ � Á?�´>Æ,�¦+ªÀ¥Õ§ ° ÓÆ5ª&µ,�¥BÆ5¨M¬5¿ ° § ° ¬-§#Æ �
ÁÍ¨ � ® ¬Óµ,�¨O§M�Ö�ªÀ¥ v § � ¬Qµ,�¨O§M�Ö�ªÀ¥ F ¹7× °  ¤4� ¦O§¢ÁÍ©>¥ ¤ §0ª � ¥æª�¦\§ ° �¥â�

�CÖ <W� ÞwvxIyFzIy{Qß xk� Þwv¯IMFzIy{Qß�R�h���� þcýCÿ�¤ K Ù,ÞPv¯IyFzIM{Óß 1
× ° ?¿g¬5¨K¬5®±�§K�¨ h�����þ�ý4ÿa¤ ª�¦V§ ° �ëíñ # ¼!Ç+Ñ3ë+?4ÈóëíÆ+¥ # ÇE%3ÆÁÐ+��¹¸áTª�§ ° ¬%¦0©8Ä ¤ ª��¥�§K«&Ã ° ª�Æ ° ha��� þ�ý4ÿ�¤
µ-¬-«�©> Þ �Æ>¹1�¢Á � ¨�§ ° %©>¥2ª&§0Ç ¤ ¬5¿>¬ ¤ ª&§�Ã ¤ ¬5¦K ßy· � ¥2 ¤ ¬5¥Ó�¥>¦K©2¨K%§ ° ¬-§Ë§ °  ¤4� ¦0§ � ÁÎ¬-¥QªÀ¥2ÁÍ�¬5¦0ª�Â2«�
¤4� ¥2ÉgÆ,©>¨K¬-§Kª � ¥Å¬�« � ¬�ÃL¦Ó�Ö ¤ ��´>¦Ó§ °  ¤4� ¦O§ � Á�¬ÑÁÍ�¬5¦0ª�Â2«� ¤4� ¥LÉgÆ,©>¨K¬-§Kª � ¥ · ¬5¥2´
§ ° ©>¦Ó´>¨Oª�µ5
§ ° z¬5¥2¥>�¬-«&ª�¥>ÆÕ¬-«�Æ � ¨Oª�§ ° ®õ§ ��� ¬5¨0´>¦`ÁÍ�¬5¦0ª�Â2«� ¤C� ¥2ÉgÆ,©2¨M¬-§0ª � ¥2¦�¹ 3 ��� �µ5�¨ · ö �,° ¥>¦ � ¥ ¼3ÆWÇZÈ
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º à1&�» ° ¬�µ, � Â>¦0�¨0µ5�´Õ§ ° ¬-§¢Á � ¨¢§ ° `Æ,¨M¬-¿ ° ÂLªÀ¦0 ¤ §0ª � ¥Õ¿>¨ � Â2«À�® · ° ¬�µqª�¥>ÆØ¬ ° ªÀÆ ° ª�®¯Âg¬-«À¬5¥ ¤ 
ÁP¬ ¤ § � ¨ Þ ¤4� ¨K¨K�¦K¿ � ¥>´2ª�¥>ÆE§ �
� ©>¨¯ª�¥2ÁÍ�¬-¦0ª�Â2«�ª&§�Ã�ÁP¬ ¤ § � ¨ ß ´2ª�¦ ¤C� ©>¨K¬5Æ,�¦Ó¦OªÀ®x©2«À¬-§M�´!¬5¥2¥>�¬-«&ª�¥>Æ
ÁÍ¨ � ®�µqª�¦0ª&§Kª�¥>Æ�ªÀ¥LÁÍ�¬5¦0Â2«À ¤C� ¥2ÉgÆ5©>¨M¬-§0ª � ¥>¦k¬5¥>´Õ o  ¤ §0ª�µ5�«&Ã�¥>�Æ�¬�§M�¦6§ ° Ó¬-´2µ-¬5¥�§y¬5Æ, � ÁÈªÀ¥�Ç
§M¨ � ´2© ¤ ª�¥>ÆÑ§ °-� ¦0 ¤C� ¥2ÉgÆ,©2¨M¬-§0ª � ¥2¦�¹�A+¥B§ °  � § ° �¨k@Ö�§M¨0�®± · § ° ¶¬-«�Æ � ¨0ª&§ ° ®õªÀ¦k«&ªÀÙ-�«&ÃB§ �
¦0§ � ¿ � ª&§ ° ¬ ° ª�Æ ° «&Ãzª�¥2ÁÍ�¬5¦0ª�Â2«� ¤4� ¥LÉgÆ,©>¨K¬-§Kª � ¥ �¢° �¥Ñ¬`µ,�¨OÃØ¦0®¶¬�«�«�ÁP¬ ¤ § � ¨�ª�¦%©>¦0�´ · �¢° ª ¤y°
®²¬�Ã�¥ � §xÂ�±�¬-¦0ª&«�Ã ¤4� ¥qµ5�¨O§Kª�Â2«À¶§ � ¬æÆ �¸� ´Bµ5�¨0§K@Ö ¤ ©L§�¹zá³²§ ° �¨0�Á � ¨0 ¤C� ¥>¦OªÀ´>�¨¯® � ¨0
¤ ¬-¨K�ÁÍ©L«�«&Ã °-�'� § �²¤y°8�n� ¦0¯¬-¥Ñ¬-¿>¿>¨ � ¿>¨0ªÀ¬-§Mbµ-¬-«�©>bÁ � ¨ h�����þ�ý4ÿa¤ ¹

× ° �¨0`¬5¨K+§ ��� ¥>¬-§M©>¨K¬-«Yµ-¬-«�©>�¦ � Á h���� þcýCÿ�¤ § ° ¬-§\¦0©>Æ,Æ,�¦0§¢§ ° �®±¦K�«&µ,�¦�¹¢A+¥> ��� ©2«�´
@ÖL¿Î ¤ §¯§ ° ¬-§x¬æ¨0�¬5¦ � ¥g¬5Â2«� ¤C� ¦0§`ÁÍ©>¥ ¤ §Kª � ¥
¦ °-� ©2«�´
�¥>¦K©2¨K¶§ ° ¬-§¯¬ ¤C� ¥2ÉgÆ5©>¨M¬-§0ª � ¥ �¢°-� ¦0
¤4� ¦0§zª�¦Ø¬�« ��¤ ¬�«6®Óª�¥2ª�®¯©>® ªÀ¦z¬ ¤ §K©g¬-«&«�ÃèÁÍ�¬5¦0ª�Â2«�5¹ � � ¨²§ ° ~©2¥2ª�§OÇ ¤ ¬5¿g¬ ¤ ª�§�Ã ¤ ¬-¦K · �¢° ª ¤y°
ª�¦ � ©2¨¶¦ � «À�ª�¥q§K�¨0�¦0§ · § ° æ´>�¦OªÀ¨0�´ï¿2¨ � ¿Î�¨O§�Ã °8� «À´2¦ �¢° �¥ h�����þ�ý4ÿa¤ æ å§ · @Ö ¤ �¿2§zÁ � ¨´>�Æ,�¥>�¨M¬-§K ¤ ¬5¦0�¦ � ª&§ ° { x&� � ¨oÆ,¨M¬5¿ ° ¦ � ª&§ ° ¬-§%® � ¦O§pt`µ,�¨0§0ª ¤ �¦�¹o× ° ª�¦%ªÀ¦%�¬5¦0ª&«&Ã�¦K��¥
Â�ÃÓ§y¬5Ù�ª�¥>ÆQ¬-¥²ª�¥2ÁÍ�¬-¦0ª�Â2«À ¤4� ¥2ÉgÆ,©>¨K¬-§Kª � ¥ Þwv¯IMFzIy{Qß ¬5¥>´±« �¸� Ù�ªÀ¥2ÆQ¬-§ °-�'� ª&§M¦ ¤4� ¦0§ ¤y° ¬5¥>Æ,�¦
�¢° �¥�¬`µ,�¨0§K@Ö } � F � ª&§ ° ¬x¥>@ªÀÆ ° Â � ¨�ª�¥ v ªÀ¦�® � µ5�´Øª�¥q§ � { ¹�j6«&§M�¨K¥g¬-§0ª�µ5�«&Ã · � ¥> ¤ ¬5¥
¨K@«Ò¬�ÖÑ§ ° ¯¿2¨ � ¿Î�¨O§�ÃÑÂ�Ãæ¨K�Ìq©2ªÀ¨OªÀ¥2Æzª�§�§ �¶°-� «�´ � ¥2«&Ã�Á � ¨\§ ° xÆ5« � Âg¬-« ¤4� ¦0§+®Óª�¥2ª�®¯©>®�¹6× ° 
¨K@«Ò¬�Ö2�´Q¿>¨ � ¿��¨0§�Ãbª�¦��Ìq©2ª�µ-¬-«��¥�§�§ � ¦K¿Î ¤ ª&ÁöÃqªÀ¥2Æ#§ ° ¬�§Ë¬ ¤4� ¥2ÉgÆ,©>¨K¬-§Kª � ¥ � ª�§ ° ®Óª�¥2ªÀ®x©>® ¤4� ¦O§
ª�¦�ª�¥>´>��´E¬±µ,�¨O§M�Ö ¤ ©2§ � ª�§ ° ®ÓªÀ¥2ª�®¯©2®(Ìq© � §Kª��¥�§ ¤C� ¦0§ · �¢° ª ¤y° �¥>¦K©>¨0�¦#§ ° ¬-§�¦0ª�®¯©L«Ò¬-§K�´
¬5¥>¥2�¬-«&ªÀ¥2Æ ° ¬-¦Y§ °  ¤4� ¨K¨K ¤ § � Ân·u ¤ §0ª�µ55¹È× ° ªÀ¦¿>¨ � ¿��¨0§�Ãb�¬5¦0ª&«�Ã °-� «�´>¦ �¢° �¥ h��a� þ�ý4ÿ�¤ æ S7·
�¢° �¨K S ªÀ¦²§ °  Þ ©>¥>Ùq¥ �'� ¥ ß ®Óª�¥2ª�®¯©>® Ìq© � §Kª��¥�§ ¤C� ¦0§ � Á+§ ° ~¿>¨ � Â2«��® ªÀ¥>¦O§y¬5¥ ¤ 5¹&j
¿>¨K¬ ¤ §0ª ¤ ¬-«�«&ªÀ®Óª&§ � ¥ h���� þcýCÿ�¤ ªÀ¦ � ÂL§y¬-ª�¥>�´�Â�Ãz©>¦0ª�¥>ÆQ§ ° +Ìq© � §Kª��¥�§ ¤C� ¦0§ S � � Á¸§ ° #ªÀ¥Lª�§0ªÒ¬-«
ÁÍ�¬-¦0ª�Â2«À ¤4� ¥2ÉgÆ,©>¨K¬-§Kª � ¥ · � ¨¢¿��¨ ° ¬5¿2¦�¦ � ®±bÁÍ¨M¬ ¤ §Kª � ¥ � Á�ª&§�¹

Ý ©>¨0¿>¨0ª�¦0ª�¥>Æ5«&Ã · § ° Õ¬5Â � µ,æ¦K©>Æ5Æ,�¦O§M�´Úµ5¬�«À©>�¦¶Á � ¨ h���� þcýCÿ�¤ ®²¬�Ãè¦O§Kª&«�«6ÂÎæ§ �n�B° ª�Æ °
ª�¥ï¿>¨M¬ ¤ §Kª ¤ -¹ü× ° ª�¦ ¤C� ¥ ¤ «�©>¦Oª � ¥ïª�¦zÂ � ¨0¥> � ©L§zÂ�Ã<§ °  � Â>¦K�¨0µ-¬-§0ª � ¥2¦ � Áxö �,° ¥>¦ � ¥ ¼3ÆOÇZÈ
º à1&�» · Â>¨0ª�Cv>Ãæ´>�¦ ¤ ¨0ª�Â��´E¬5Â � µ5 · � ¥Ñ¬²¿Î�¥>¬-«�§�Ã�ÁÍ©2¥ ¤ §0ª � ¥~¬5¿>¿>¨ � ¬ ¤y° § � § ° k¨K@«Ò¬�§M�´ÑÆ,¨M¬-¿ °
Â2ª�¦K ¤ §Kª � ¥B¿>¨ � Â2«À�®�¹xÊ�¥Õ§ ° ÓÆ,¨M¬-¿ ° Â2ª�¦K ¤ §Kª � ¥B¿>¨ � Â2«À�® · § °  � Â8·u ¤ §Kª&µ,±ªÀ¦#§ � ´2ª&µ�ª�´>Ó§ ° 
¦K@§ � Á�µ5�¨0§0ª ¤ �¦#ª�¥�§ � § �>� �Ìq©g¬-«ÜÇ�¦OªÒy��´Õ¦0©>Â>¦0�§M¦5£âå%¬5¥>´|£�ä6¦K© ¤y° § ° ¬-§¢§ °  ¤ ©L§M¦0ªVy� · �¢° ª ¤y°
ª�¦¢§ ° b¥q©>®¯ÂÎ�¨ � Á��´2Æ,�¦ � ª&§ °9� ¥>b�¥2´>¿ � ªÀ¥�§¢ªÀ¥�£Õåo¬5¥>´�§ °  � § ° �¨%ª�¥�£\ä · ªÀ¦¢®Óª�¥2ªÀ®ÓªVy��´Y¹ö �,° ¥2¦ � ¥k¼3ÆxÇZÈV@µ5¬�«À©g¬�§M�´è¬Õ¦OªÀ®x©2«À¬-§M�´Ú¬-¥>¥>�¬�«�ª�¥>ÆÕª�®²¿L«À�®²�¥�§y¬-§0ª � ¥ �¢° �¨Ky£Õåx¬5¥>´O£�ä
¥>��´�¥ � § ° ¬�µ,#§ ° +¦M¬-®²#¦0ªVy� · Â>©2§%§ ° �ª�¨�ª�®¯Âg¬�«Ò¬5¥ ¤ +ª�¦oÁP¬ ¤ § � ¨K�´zª�¥q§ � § °  ¤4� ¦O§oÁÍ©>¥ ¤ §Kª � ¥

�3Ö <i� Þ £âå I £\ä ß x �©¨ �ª< 8ÏG1Ù,Þ £âå I £\ä ß�R�ù�û5qúþ�ý1þ���IU� K Þ©« £Õå «�/�« £�ä «:ß ä 1
× ° @ªÀ¨7@ÖL¿Î�¨0ª�®±�¥�§M¦o¦ °-�'� § ° ¬-§?µ5¬�«À©>�¦ � Á ù�û5qúþ�ý1þ���IU� ÂÎ�§ � ��¥��L¹~�¡� ã ¬-¥>´¬�2¹�� · ¬k¨M¬5¥>Æ5
� ª&§ ° ¬÷&¡��ÇÏÁ � «À´ïµ-¬5¨OªÒ¬-§0ª � ¥ · ¨0�¦0©2«�§K�´âªÀ¥â�Ì�©>¬-«�«&ÃTÆ �¸� ´ ¤ ©2§K¦0ªVy��¦ · �¢° ª&«À ° ª�Æ ° �¨Øµ5¬�«À©>�¦
� �¨K ��� ¨K¦05¹%ÊÏ§¢ª�¦6�¬5¦0ª&«�Ã�µ5�¨Oª�Ég�´~§ ° ¬-§�¥ � ¥> � Á�§ °-� ¦0`µ-¬-«�©>�¦6Æ,©>¬5¨M¬5¥�§K��¦¢§ ° ¬-§6¬���Ç � ¬�Ã
¿g¬5¨O§Kª&§Kª � ¥ � ª&§ ° ®ÓªÀ¥LªÀ®x©>® ¤4� ¦0§%ª�¦¢¬ ¤ §K©g¬-«&«�Ã¶Âg¬-«À¬5¥ ¤ �´Y¹Èá³b¦K�+§ ° �¨K�Á � ¨K#§ ° ¬-§%§ ° ¬-§%ª&§oª�¦
´2ªTÄ ¤ ©2«&§6§ � ¿>¨K�´>�§K�¨K®Óª�¥>Q¬-¥~¬5¿2¿>¨ � ¿2¨0ªÀ¬-§Mbµ-¬-«�©>bÁ � ¨ h��a� þ�ý4ÿ�¤ ¹?Ê�¥ � ©>¨¢¨K©>¥2¦ · � k¦ ° ¬-«&«
§M¨OÃØ§ ° kÁ � «�« �'� ªÀ¥>Æ±µ-¬-«�©>�¦C�7®Óª�¥ Þ å§ I�S � ßM· åå+� ®Óª�¥ Þ å§ I�S � ß ¬5¥>´ åå+�s� ®±ª�¥ Þ å§ IyS � ß ¹ÊÏ§+ª�¦b¿ � ¦0¦0ª�Â2«�Q§ ° ¬-§6§ ° xÉg¥g¬-« ¤4� ¥2É>Æ,©>¨M¬�§Kª � ¥ÕÁÍ¨ � ®(¦0ª�®¯©L«Ò¬-§K�´B¬5¥>¥2�¬-«&ªÀ¥2Æ�ª�¦+¥ � §+ÁÍ�¬�Ç
¦0ª�Â2«�5¹Tá³ ¤4� ¥qµ5�¨O§�¬5¥<ªÀ¥2ÁÍ�¬5¦0ª�Â2«�~Ég¥g¬�« ¤C� ¥2ÉgÆ5©>¨M¬-§0ª � ¥Úª�¥q§ � ¬Eµ,�¨O§M�Ö ¤ ©2§�¬5¦±Á � «&« �'� ¦�¹
ÄV�§ ÞPv®°¯²±�IyF®°¯²±�IM{�°¯ª±�ß ÂÎ�¬Õ¿g¬5¨O§Kª&§Kª � ¥�§ ° ¬-§Qª�¦Ó¥ � §±¬Ñµ5�¨O§M@Ö ¤ ©2§�¹³Ê�¥�§ °  ¤ ¬5¦0 �¢° �¨0
§ ° �¨K�¬-¨K � ¥2«&ÃÅ¬~ÁÍ � �´>Æ,�¦²ÂÎ�§ � ��¥ vn°¯ª± ¬5¥>´ F®°¯²±�· � ¥> ¤ ¬-¥<�ÖL¿� ¤ §±§ ° ¬�§Ó® � µqª�¥>Æ
¦ � ®²`µ,�¨0§Kª ¤ �¦+ÁÍ¨ � ® vn°¯ª± � ¨ F®°¯²± ªÀ¥�§ � {�°¯ª± ��� ©2«�´Õ�«&ª�®±ª�¥g¬-§Kx§ °-� ¦K¯�´>Æ,�¦�¹6× ° �¨0�Á � ¨0
� z« �¸� Ù�¬-§x§ ° ²§ �>� µ,�¨O§M�Ö ¤ ©2§M¦ ÞPv®°¯²±�I £ �ÓÞPv®°¯²±�� � ÞPv®°¯²±�ß0ßyI � ÞPv®°¯²±�ß��+vn°¯ª±�ß ¬-¥>´Þ £ �±ÞwF®°¯²±®� � ÞHF®°¯²±�ßKßyI¶F®°¯²±�I � ÞHFn°¯ª±�ß³�kF®°¯²±�ß ¬5¥>´ ¤y°-�¸� ¦KØ§ °  � ¥> � ª&§ ° § ° Ø« �'� �¨
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Ìq© � §0ªÀ�¥q§ ¤4� ¦0§�¹ì* � §K%§ ° ¬-§ �  ° ¬�µ,�¦K��¥¶§ ° ªÀ¦È§K ¤y° ¥2ª�Ìq©> � Á�´2�Ég¥2ª�¥>Æ¯¬bµ5�¨O§M@Ö ¤ ©2§?ªÀ¥±§ ° 
ÄV�ª�Æ ° § � ¥�ÇuÛ�¬ �Q¤4� ¥>¦0§K¨K© ¤ §Kª � ¥ · �¢° �¨K � b©>¦K�´�§ ° +Â � ©>¥2´g¬5¨0Ã � Á¬Q¨0�Æ5ª � ¥z§ � ¦K�¿>¬5¨M¬-§K#ª&§
ÁÍ¨ � ®÷§ ° `¨0�¦O§ � Á§ ° `Æ5¨M¬5¿ ° ¹

� ( �	�SM��h�c��� L *ï�	�¸ë´� DD �c� LB� (
Ê�¥!§ ° ~¿>¨0�µqª � ©>¦z§ ��� ¬5¿>¿>¨ � ¬ ¤y° �¦ · § ° �¨K~¬5¨KÑ�¦0¦K�¥�§0ªÒ¬-«&«&Ã!§ ��� ;0´>�Æ,¨K��¦ = � Á+ÁÍ¨K��´ � ®
ª�¥
´>@Ég¥2ª�¥>ÆE¬ ¤4� ¥2É>Æ,©>¨M¬�§Kª � ¥ · ªH¹ä5¹�¬5¥�ÃE§ �>��� Áo§ ° z¦0�§K¦`ª�¥�¬æ¿g¬5¨0§0ª�§0ª � ¥ ÞPv¯IyFzIM{Óß ÁÍ©2«&«�Ã
´>@Ég¥>�¦Ó§ ° �¿g¬5¨O§Kª&§Kª � ¥Y¹Eá
�¥ ���÷¤4� ¥>¦0ª�´>�¨²¬~§ ° ªÀ¨0´è¬5¥>¥>�¬-«&ªÀ¥>ÆB¬5¿2¿>¨ � ¬ ¤y°÷�¢° �¨KØ§ ° �¨0
ª�¦ � ¥2«&Ã � ¥2Q´>�Æ5¨K� � Á?ÁÍ¨K��´ � ®�ªÀ¥E´2�Ég¥2ª�¥>Ææ¬ ¤C� ¥2ÉgÆ,©2¨M¬-§0ª � ¥�¹k× ° ±¬5¿>¿>¨ � ¬ ¤y° ©>¦0�¦b§ ° 
¥>@ªÀÆ ° Â � ¨ °8�n� ´�§M ¤y° ¥2ªÀÌq©>`§ ° ¬�§ �  ° ¬�µ, ·u©>¦0§�¦0��¥�¹

× ° \¦K@§ � Á ¤C� ¥2ÉgÆ,©2¨M¬-§0ª � ¥2¦ìªÀ¥Q§ ° o§ ° ªÀ¨0´Ó¬5¿>¿>¨ � ¬ ¤y°±¤4� ¥>¦0ª�¦0§K¦ � Á�ìOëíñòëíìOînìïµ5�¨O§M@Ö ¤ ©2§K¦
¦K¿Î ¤ ª�É>�´ÅÂ�Ã�¬æ¦0ª�¥>Æ5«�Ø¦K@§ Þ �  � ª�«&«%´>@Ég¥>²§ ° ¶®±ª�¥2ª�®¯©>®û¿>¨ � ¿��¨0§�Ã�«Ò¬�§M�¨ ß ¹æÄV�§ v ÂÎ
¬z¥ � ¥LÇ��®²¿L§�ÃÕ¿>¨ � ¿��¨+¦K©2Â>¦K@§ � ÁZ£²¹$j#¦ � Q¿>¨0�µqª � ©>¦0«&Ã � Â2¦K�¨Oµ,�´ · �¶µ^x ÞPv¯I £ �`ÞPv[�� ÞwvkßKßyI � Þwv`ß��%v`ß ªÀ¦6¬²µ5�¨0§K@Ö ¤ ©L§�¹�A+Â>¦K�¨0µ5¯§ ° ¬�§]Ï%ëíÆ � �A¼ Ñs6ò¼7%3Æ>Æ�Ð vx· � ÞPv`ß��\v ª�¦6§ ° ìOëíñòëíìOî¸ì ¦0�§ � Á7µ,�¨0§Kª ¤ �¦x§ ° ¬-§ ° ¬�µ,±§ � ÂÎÓ¨K�® � µ5�´
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Comparison of Average Quotient Cost Against Refined BFS Quotient Cost

Test Matrices

general annealing
boundary annealing
penalty annealing (0.1)
refined simplified Leighton−Rao
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Minimum and Maximum Sizes of Cuts (Leighton−Rao vs SPARSPAK)

Test Matrices

Leighton−Rao construction
SPARSPAK construction
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Minimum and Maximum Sizes of Largest Component (Leighton−Rao vs SPARSPAK)

Test Matrices

Leighton−Rao construction
SPARSPAK construction
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absolute deficiency (balwt 3)
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Comparison of Average Total Sizes of Cut and Largest Component
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absolute deficiency (balwt 3)
absolute deficiency (balwt 1)
fractional deficiency (balwt 30)
fractional deficiency (balwt 10)
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Comparison of Lowest/Average Fill Relative to the Minimum Degree Algorithm
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Comparison of Lowest/Average Multiplication Count Relative to the Minimum Degree Algorithm

Test Matrices

SPARSPAK
AKR
LRT
Restricted ND
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Comparison of Average Top−Level Separator and Component Fill

Test Matrices

Separator Fill
AKR Comp Fill
LRT Comp Fill
RND Comp Fill
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Comparison of Average Top−Level Separator and Cross Fill

Test Matrices

Separator Fill
AKR Cross Fill
LRT Cross Fill
RND Cross Fill
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Comparison of Average Top and 2nd−Level Separator Sizes

Test Matrices

Top level sep
AKR 2nd−level sep
LRT 2nd−level sep
RND 2nd−level sep
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Comparison of Average Low−Deficiency Fill Relative to the Minimum Degree Algorithm

Test Matrices

AKR
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¡f©+¡Zªf¢ ù)�'¡Z��À�z�6~A
À�z�6;Q×´' E¡Z¯Ã b¡f«o¤+ª¤i�Éø$ªE ���o¤`�Lù>¡fªb¡��yø+��¤+ �±�ø�ø�¯£¢��b�'¡=:�´o¤`¥¦�!��µ©ø+¬v�!�b 
ø$ªE¯'¡Zª_�^�'±+ "¯�ªÄø$«'«�¡Z¯¸ E�!±$���¦·�÷Z¤+�<�b¥¦µ$³
ú§�!�o¤`¥¦¥!µ+¢`���¡jªE¡Z b´�¥!�b �¤`¥! Äø
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¤`¥!±�ø$ª_�!�b�'²Ì�'¤+ Bµ$¡0���Äø,®�¡Â�b�'¡'ø+ªb¡f�E��÷Z¤`¥¦¥!µ£�t´' E�E�!·o¡f¯Ò _�^�P÷Z¡��!�b B�^�<�bªÄø�¯'´y÷f�E��ø+�Á²�¤+�<µ.µ+¡\¤+ªE 
¤+±�ø�¢�¤`�'¯Â¤+�<µ�±$´'¤+ª¤+�<�b¡Z¡Z �ø$�4�b�'¡?:�´'¤`¥!�¦��µ9ø+¬(²��!���!²´'²Ý¯'¡f±$ªb¡f¡;ø$ªE¯'¡Zª_�^�'±+ �ø$�4±$¡Z��¡Zª¤i¥�ø+ª
¡f©+¡Z�A b«�¡'÷f�^¤`¥?÷f¥^¤+ E b¡Z Oø+¬§±$ª¤`«'�' @ù$ø+´�¥^¯A®�¡�©`¤`¥!´o¤+®�¥!¡+³
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ó � % ó 24/��% � � Û�%7�324/�
8�´'ªB¡@9�«�¡Zª_�^²�¡f���¤`¥-¡0©+¤i¥^´o¤i�b�®ø$�.�^�ÁÀ�¡'÷f�E��ø+�ÒÓ�³R5«ø`¬-��'¡�:G¡0�^±$�<�Äø$��ÐVA"¤�øÍ E«o¤+ªE b¡�÷Z´���÷'ø$��Ð
 E�bªb´y÷0�b�®ø$�Â E�yø�ù>¡f¯¨�b�o¤`�m�!�b j¬�´�¥¦¥�±$¡Z�'¡fª¤`¥¦�¦��µ\ù>¤+ >�Pø+�O�'¡f¡Z¯'¡f¯(³R6
¥¦¥��b�'¡;÷f´�� m¬�ø$´'�'¯�®�µ����¡
±$¡f�'¡Zªb¤`¥�÷'ø$�� E�ªE´y÷f�E��ø+�£ø+¬�À�¡�÷f�b�®ø$�AÓ�³ � �b´'ªb��¡Z¯Ôø$´��-�Éø�®�¡6÷'ø$²�«
ø$ b¡f¯£ø$��¥!µ�ø`¬�¤� E�!�'±+¥!¡�ªb¡�Ð
±+�®ø$�(³,6O��´' f¢'�^��«'ª¤�÷0�b�®÷Z¡`¢����¡� E�!²�«�¥!�¦·o¡f¯�÷'ø$�' _�ªE´y÷f�E��ø$��¯�¡Z Ä÷fªE�!®�¡f¯��^�¨À�¡'÷f�E��ø+�¨Ó�³dÓ{¡Z���VøIµ� 
���¡�ACBX¥®ø$±�H�Dm«�¡Zª_¬�ø$ªb²�¤+�y÷f¡{±+´o¤+ª¤`���b¡Z¡���'¤`�-��'¡�±$¡f�'¡Zªb¤`¥�÷'ø+�' E�bªb´y÷0�b�®ø$�%«
ø$ b E¡Z E b¡Z f³
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²�¤I9�ÐÎ|yø7ùá²��!��ÐÒ÷Z´��{±<¤+«(³
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���¡�÷'ø$�y÷f´'ªbªE¡Z�<�)|�ø�ùâ¤`«'«'ªÄøP9��!²4¤i�b�®ø$�¸¤`¥^±�ø$ªE�¦��'² ù>¤+ rø$ªb¯'¡fªb tÐ)ø+¬wÐÎ²4¤`±$���¦�´'¯'¡
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¯��! b E¡'÷f�E��ø+�à¤`¥^±�ø$ªE�¦��'² ù>¤+ Â´� b´o¤`¥¦¥¦µÒ E´'«�¡ZªE�®ø$ª��Éø��b�'¡%6
±$ª¤-ù>¤`¥ÚÐVQ�¥^¡0�^��ÐVA"¤I©���¤`¥!±�ø$ªE�¦���²¸¢
ùj¡\ùj¡Zªb¡4´'�o¤+®�¥^¡��ÉøA«'ªÄøI©��^¯�¡k÷'ø+ªbªb¡f b«
ø$�'¯��!�'±Í«�¡Zª_¬�ø$ªb²�¤+�P÷Z¡�±$´o¤+ªb¤+�<�¡Z¡f ¨ø$�Ã���¡H:�´o¤`¥¦�!��µ
ø+¬nªb¡f E�bªE�®÷f�¡f¯%�'¡f E�b¡Z¯¸¯��^ E b¡�÷f�b�®ø$�£ø$ªb¯'¡fªE�!�'±$ f³jzvª¹øc©��!�'±� b´y÷r�A±$´o¤+ªb¤+�<�¡f¡Z "¤+«'«�¡\¤+ªE O�Éø�®�¡�¤
¯��¦ 9÷Z´�¥¦�u«�ªÄø$®�¥!¡Z²»¤` V�¦�V�^�<©�ø+¥!©+¡Z �ªE¡f¥^¤`�b�!�'±)��'¡m²��^���^²{´'²å÷r�yø$ªE¯o¤`¥�¡Q9��¡f�' E�®ø$� ø`¬'¤)±$ª¤`«'�]\
�Éø#��o¤i�Cø+¬1\åù-�¦��¨¤&÷0¥!�^:�´'¡��!�<�ªÄø�¯'´y÷f¡Z¯(³_6O�'¡
¥w¤`�E�¡fª>«'ª¹ø$®�¥!¡Z²Ý�o¤+ O�Pø+�>®�¡Z¡f��«'ªb¡0©���ø$´� E¥¦µ
 E�b´'¯��!¡Z¯(³

6O�'¡,¡Q9�«�¡Zª_�^²�¡Z�<�¤`¥�ªb¡f b´�¥¦� ¨¤i¥^ ¹øÊ¯'¡Z²�ø$�' _�ªb¤`�¡f¯à�b�'¡%´� b¡f¬�´�¥^�'¡f b Ôø+¬�®o¤`¥^¤+�y÷f¡Z¯Ç¥®ø�ùOÐ
¯'¡0·�÷f�!¡Z�y÷0µÍ E¡Z«o¤+ªb¤`�Éø+ªb Z³`6O�'¡ZªE¡�¤+ªE¡�yø�3��yø�ù)�=÷�ø$�' E�bªb´y÷0�b�®ø$�' �¬�ø+ª� b´P÷r�, b¡Z«'¤+ª¤`�Äø$ªb "��o¤i�
¤+ªE¡m«�ªÄøI©`¤+®�¥¦µ#¤+«'«'ª¹ø�9��!²�¤`�¡0¥!µ¯ø$«��E�^²�¤`¥&³n6:�b�'¡'ø+ªb¡f�E��÷Z¤`¥�ªb¡f b´�¥¦�§�!������! §ªE¡Z±<¤`ªb¯¯÷\¤+�#«�¡fªb�o¤`«' 
®�¡A¤`«'«�¥¦�^¡f¯Ò�ÉøEø$®��¤`�!�Ò®�¡f�E�¡Zª�«�¡Zª_¬�ø$ªb²�¤+�y÷f¡A±+´o¤+ª¤`���b¡Z¡f �¬�ø$ªB�b�'¡¨6�±$ªb¤-ùO¤`¥ÚÐVQ�¥!¡f�!��ÐVA"¤\©��
¤`¥!±�ø$ª_�!�b�'² ø$ª"¬�ø+ª
ªE¡Z E�bªE�®÷f�b¡Z¯Ã�'¡Z _�¡f¯,¯��^ E b¡�÷f�b�®ø$�(³`EÎ���! �¤`¥! Äø4�!�<�¡fªb¡Z _�b�!�'±��Éø\÷'ø$�' _�^¯�¡Zª����¡
´' E¡&ø+¬ø+�b�'¡Zª-�'¡f´'ªE�! E�E��÷f 
¬�ø$ªO·'�'¯��!�'±4®'¤`¥w¤`�y÷Z¡f¯A¥®ø7ùOÐÎ¯'¡f·y÷f�!¡Z�y÷0µA E¡Z«o¤`ª¤`�Äø$ªb f³
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*dÏ'.#6³o6
±$ª¤-ù>¤`¥Q³Oq{¾�gKh$d>eji�sB¾rÅ�f4b Ü _ Ü Æ9q{¾�gKh$d>ejilk�mSg�snmy_�a fhg	fQ¾rÅ[or^O¼<¼
eÉd+p�fhj9_�g	fYd Ü ^;a ½
bSd>e�fhg�i�jÅ�_ Ü ÆÔ^O¼<¼
a fQÄÄ_�g	fYd Ü Å0³Ãzv��Ýó��'¡f E�! Z¢X(>ªÄø�ù)�Lq
���!©+¡Zªb _�!��µ+¢�Ï�K�K�Ï$³�6V¡'÷r�'����÷Z¤`¥
A"¡f«�ø+ªE�L0-À�Ð)K�ÏfÐ D�< ³

* � .#6³o6
±$ª¤-ù>¤`¥Q¢�zn³�Q�¥!¡f�!�(¢�¤+�'¯£A#³¬A"¤\©��Q³C0>´��b�E�^�'±4¯yø�ù)�©ø$�¨·'¥¦¥n´' E�!�'±���¡Z E�b¡Z¯Í¯��^ E b¡'÷�Ð
�b�®ø$� F4zvªÄøI©`¤+®�¥¦µÊ±�ø�ø�¯.¡0¥!�!²��^�'¤`�b�®ø$�1ø$ªb¯�¡ZªE�!�'±$ f³�E��Lr�³u6³  ¡'ø+ªb±$¡`¢sr�³�A#³  �¦¥!®�¡fªE�\¢
¤+�'¯tr�³V�»³n5#³�:(�!´(¢u¡f¯��!�Äø$ªb f¢(uCe¹_0¼�iBp io¾"d>e@v=_ Ü Æxw$¼P_�eÅI¾"y=_�g	e�fzp{k�d>j�¼4m�gY_�glfYd Ü Å0¢©�ø+¥!´'²�¡ ;�D ø`¬�p io¾�|}y�^ ~
d>a�m�j�¾rÅ f Ü y=_�ghio¾�j9_�g	fQÄrÅ9_ Ü ÆH|"gùÅ¯^>¼<¼
a fQÄÄ_�glfYd Ü Å0¢�«o¤+±$¡f Ó�ÏQ� ;+; ³oÀ�«�ªE�!�'±$¡ZªtÐÒJR¡fªE¥^¤+±'¢��
¡�ù��Xø$ª��T¢GÏ�K�K$Ó�³

� Ó����#³CQ�³>6���´��_¤�¢<6�³��v³"7%¤`±$�o¤+�<�b�&¢�¤`�'¯�r�³��
³)8�ªE¥¦�^�(³°q#¾�g.h$d>eji���a�dIhuÅ[o p io¾"d>eQv��
^;acbSd>e�fhg�i�jÅ&_ Ü4� ^O¼<¼
a fQÄÄ_�g	fYd Ü Å0³vzvªb¡f���E��÷f¡B5
¤`¥!¥&¢T�v�'±+¥!¡�ù�øSø�¯l�j¥!���£ f¢��(r�¢GÏ�K�K$Ó�³

� � �7�³m6����r¤i�Q³��"¡�÷Z´'ªE E�¦©$¡=÷'ø+�' E�bªb´y÷0�b�®ø$�Ù¬�ø$ª�ÓcÐ�ªb¡f±$´�¥^¤+ª�¡@9�«o¤+�'¯'¡fªb f³�k�d>jF�'f Ü _�gVd>e�fQÄÄ_+¢Ï � B � D��pÓ<9�K�� � Ï���¢�Ï�K�K � ³
� ; ���{³'6"¥�ø+�(³m�v�!±$¡f��©`¤`¥!´'¡f �¤+��¯A¡@9�«'¤+�'¯'¡fªb Z³�k�d>jF�'f Ü _�g)d>e�fQÄÄ_+¢���B � D�� �$Ó��SK¡��¢£Ï�K¡����³
� ���]r�³G6� E«'�'¡Z f¢��B³n6
=\¤+ªf¢§6{³�ú§�^¤`�\¢§À�³nz�¥�ø`�j�<�^�£¢u¤+��¯Ê8B³(�.¤+¤+ªE�b Z³�8���ÐÎ¥¦�^�'¡�ª¹ø$´��b�!�'±Ôø+¬
©��^ª_�´o¤`¥�÷0�^ª¹÷Z´��¦� 6ù-�¦���¤+«'«�¥¦��÷Z¤`�b�®ø$�' ��Äø¸¥®ø<¤+¯Ã®o¤`¥^¤+�y÷0�^��±%¤+��¯�²�¤�÷r���!�'¡� Ä÷r�'¡f¯'´�¥¦�^��±'³
E��>¢M£�g�ik^ ÜoÜ mP_�a
^¤kcy¥w�v/j�¼�dIÅ�f¦m�j�d Ü ghio¾+p io¾"d>eQv�d7§Fk�d>j�¼4m�glf Ü b$¢£Ï�K�K$Ó�³

� 9I�&ú>³4�j�!¡Z�(³`�$ø$�' _�ªb´P÷f�b�®ø$�' ;ø+¬��¡0¥^¡f«'�yø$��¡B�'¡f�)ù�ø$ª��� �®<µ¸±$ª¹ø$´'«%ªE¡Z«'ªE¡Z E¡Z�<�r¤`�E��ø+�' Z³&q¯di½
glfQÄr¾rÅ¨d7§6g�io¾;^;j�¾�e�fQÄÄ_ Ü y«_�ghio¾�j9_�glfQÄÄ_�a¨w dIÄ�fQ¾�gKv`¢'Ó¡��� ; � �$� ¢£Ï�K¡��K�³

� ���]r�³¨��³VÀ�³©�m¥w¤`�!ª�¤+��¯��
³Gz§¡0µ��Äø$�(³B6
�,�^�<�ª¹ø�¯�´y÷f�E��ø$�,�Äø�÷r�yø$ªb¯'¤`¥R±$ª¤`«'�' �¤+�'¯=÷0¥!�^:�´'¡
�ªE¡Z¡Z f³<E��,6³  ¡�ø$ªb±$¡`¢©r�³J�#³  �¦¥^®�¡Zª_�\¢£¤+�'¯ªr�³��»³£5{³J�G�!´(¢�¡Z¯��¦�Éø$ªE Z¢�uCe¹_0¼�iûp io¾"d>eQv
_ Ü4� w$¼P_�eÅI¾<y«_�gle�fzp�k�d>j�¼4m�gÒ_�g	fYd Ü Å0¢'«o¤+±+¡Z �ÏQ� � K�³TÀ�«'ª_�^�'±+¡Zª_ÐYJR¡Zª_¥w¤+±�¢GÏ�K�K$Ó�³

� K��7�³_�j¥!´'²¨¢«�#³m71³�Q�¤+ªE«(¢-8B³TJ�ø$ªE��®�¡ZªE±$¡Zªf¢���³m5{³Rz§¤+«o¤+¯��!²��!�bªE�®ø$´(¢)¤+��¯Ç7�³,�j¤+��Ð
�o¤��i¤��<�! Z³C6O�'¡�÷'ø$²�«�¥!¡Q9��¦��µmø+¬m�¡f E�E�^�'±Ôù)�'¡f�b�'¡Zª{¤¨±$ª¤+«��Ã�! {¤¨ E´'«�¡ZªÄ÷�ø$�y÷f¡Z�<�ªb¤`�Éø$ªf³
| Ü §-d>e�j9_�g	fYd Ü¬ eÉdIÄr¾rÅrÅ�f Ü b9oV¾�glg�¾�eÅ0¢GÏIÓ�B � � ; D��¦Ï�� � ��Ï��<9�¢�Ï�K¡��Ï$³

� Ï�®��{5{³O�v³��$ø�¯�¥^¤+¡Z��¯'¡Zªf¢¯r�³���³  �¦¥^®�¡Zª_�\¢�5{³�5�¤`¬� _�¡f�!�' E Äø$�(¢'¤+�'¯�6�³SQ�¥®ø¡�� Z³n6�«�«'ªÄøP9��^²�¤`�_Ð
�^��±��bªb¡f¡�ù-�!¯���(¢T«o¤i��Mù-�^¯���(¢'¬�ª¹ø$�<� E�!=Z¡`¢�¤+�'¯¨ b�yø+ªE�¡f E�"¡f¥¦�!²��!�o¤`�E��ø+�¸�bªb¡Z¡`³±°PdIm�e Ü _�ad7§
^;acbSd>e�fhg�i�jÅ0¢�Ï���� � Ó¡��� �+;$; ¢£Ï-K�K ; ³
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� Ï$Ï[�]r�³V7�³��$ø$ªE±$¡Zªf¢�6�³nÀ�³�Q�¤+�'±'¢n¤+�'¯�z§³1�#³�Q�¥^¡0�^�(³�6
«'«'ªÄøP9��!²4¤i�b�!�'±©÷�ø$�y÷Z´�ªbªb¡f�<�{|�ø�ù
ù-�!�b�Ç´'���¦�Â¯�¡Z²�¤+�'¯' Â¤+�'¯¦÷Z¤+«o¤�÷0�!�E�^¡f [�16��¶�!²�«�¥^¡f²�¡Z�<�r¤`�E��ø+�(³�E��¡ÝB³jÀ�³sr�ø$�'�' ¹ø$�
¤+�'¯>��³J��³G7Ô÷  ¡'ø�÷r�(¢(¡Z¯��!�Äø$ªb f¢q{¾�gKh$d>ejiC�Ta�dIhuÅ�_ Ü4� y«_�gtÄ"i�f Ü b`Å[on�TfherÅ�gXs(|jy�^¤kcw|"j�¼
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