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RÑûÙP)R�LÎùdNQP5RKeGýÈû����QJ)�ÌG½ýMùXP)RKIOù���L¢ùXNQP)ROe;I�� è ÿw�Åú&J�L¢ù����)P&ù"��NÔû��QeTû�IKJw�&JY¿ÎPþJ)���@�	ROú&J�ùXIÕY
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ü¯b&PþýMRONQùXPþeoù�üÎû��À��J��ÍJ���JMP)ROeqeKúÎû�IKNQP&cÅùXP&JmcXJMù"��JMRKIONQýoýMùdP)ROIOù"�)LÎùdNÍP)RE_aýMùXb&L��ÍNQP&cvù�ü&J)�QJ)��JMP)R��ûÙROIKNÍýÃJMeÑfÃÿ�®5��L��QJ)��JMP)RÑû�RKNQùXPGù�ü}ÑÏNQIONQý�ú��QJMR��¢ùXb&P��Îû�I;��ýMùXP��þNÍRKNQùXP&eENQeEJ^û�e&�)ô)ROù)ù¢ÿÌS)ú¢û�L¢J
ü¯b&PþýMRONQùXPþeTû�IOJÏe&�@�¶��JMROIKNQý�ÒGû/Â�P&JÏNÍP)÷XûÙIONÔû�P)R��&b&JGROù$e&�@����JMRKI&��ÒGû/Â�P&JÏNÍP)÷XûÙIONÔû�P&ýÃJÅù�ü
ROúþJ�ýMùXP)RKIOù��xLÎùdNQP5RKeÈÿÓ�é@���&í�« �t%T~Ô� dw¤��Mg�¤¦c�¥�«SdÂ¡e¢�hM¡*¡e¢�d;¬"d	hM¬Fd	^"¢�h�a�dq¨¦¥³g£¤�¡9_U�Mg�^L©�_U¡e¢���NÍPþNÀ��û/�nhMg�«
eON���L��QJÕ¤��S¥�a�c�_UgS§M² Ç �S`�d*hS¬"dJ^�Ö�`f`�d;¡l¬¦_U¤�h�c¶Á�¡9���S²
�Åú&JÃIOJØûÙIOJEeKù���J�e;�ÍNQcdú5R:��ù@�&Ng¿ÎýÈû�RKNQùXP&e^ôY��ù�÷)NQP&cEROúþJELÎùdeONQRONQùdP"ùÙü&ROú&JEýÃùXP)ROIKù��)LÎùdNQP5RKe

û�P���b&eONQP&cÏLÎùdNQP5RKeoùÙüÎROú&JvP)b���JÃIONQýÈû���NQP)ROJÃcXIÑûÙRONQùXPãü¯ùXI;��b��Ôû&ÿ��ÅúþJMIOJÅû�IKJØùdROú&JMIxL&IOùdLÎùdeÑû��Íe
ü¯ùdIÌbþP)Yøe;�@�¶��JÃROIONQý���ù@�&Ng¿ÎýÈû�RKNQùXP&eqùÙüÝJ)�þcXJveOúÎûÙLÎJvü¯bþP&ýMRONQùdP&eENQP�ROúþJÅNÍPþP&JMIEùÙüÝûÏROIONÔûÙP&c��QJ�QN�¬XJ�ÃQ[d[Xô�×/ÆOô@ÁÅú&NQý�ú�ûÙIOJy�þNnÂ�ýÃb��QRØRKù�cXJMP&JÃIÑû��QN�óMJÏü¯ùdIÅROJMRKIÑû�úþJ)�&IÑû¸Ã>��!�ÆOÿ
Ù�Ú9Ø Ù(�MåêåêÞt��áS�$�é"�S���,
��³ìm� �&%À§ ½/J¶�þJMP&ùXRKJ�ROú&J�cXIOùdb&L?ùÙü"L¢JMI&��bþRÑû�RKNQùXP&e�ùÙü ò�J)�QJ)��JÃP5RKe�ÁÅNQRKú~S�¢
û�P���RKú&J�eKb��&eOJÃRTù�ü�ROú&J$û��QROJMIKPÎû�RKNQP&c�cdIOùdb&L�ÁÅNÍRKú�S ÿ¢ ÿ 5

�



$�é"���}�,
/�Ôì�� �&%À± ½/JD�&JY¿ÎPþJTROúþJ"û�ýÃRONQùXP$ù�üÌûÏcXIKùXb&L�S K S�¢Yÿ ë ùdP�ûÏeOJMRvù�üoL¢ù����)P&ù���N Yû��Íe�'/NQPÉòÏ÷Xû�IKNÔû����QJMe��@�GROú&JÅeKJMREù�üqL¢ù����)P&ù���Næû��­eqIKJMeOb��QRKNÍPþcTü³IOù���L¢JMI;��b&RONQP&cÏROú&JÅNQP&L&bþR
÷XûÙIONÔû����QJMev_��@��RKú&JÅLÎJÃI&��b&R�û�RONQùdP&eoùÙüÎROú&JÅcdIOùdb&LÎfxNQP��ÎûÙI&�)ýMJMP)RKIONQýÅIOJMLþIOJMeKJMP)RÑû�RKNQùXPoÿ �Åú&NQe
ýMù�÷dJMIOevROúþJ �þJY¿ÎP&NQRONQùdP�ù�üoROúþJãûÙýMRONQùdP�ùXP�û+eONQP&c"�QJÅLÎù"�À�)P&ù"��NÔû��&ûÙP���ùXP�û{ÁÅú&ù��QJÏ÷XJMýMRKùXI
eKLÎû�ýMJ+ù�üÌL¢ù����)P&ù"��NÔû�� eÈÿ

S�' ÷ ùÚSÛMÜ Ï Ý ÛMÞ 8 ½"ß P ë _�ð ñ ÅYð ë Å/�/���YÅYð ¢ f°¿ 5$�é"���}�,
/�Ôì�� �&%Uà ½/J�ýÈû����Øû�L¢ù����)P&ù���NÔû���8xôEû�eKJMR$ù�üÅLÎù"�À�)P&ù"��NÔû��Qe+' ûÙP��?û�÷XJMýMRKùXI
eKLÎû�ýMJ+)�ù�ü&LÎù"���5Pþù���NÔû��Íe¢SdYøe;�@�¶��JÃROIONQýÈû��¹ô�N­ü¢NÍRqNQe�NQP)÷Xû�IONÔûÙP5RmÁÅNQROú�IKJMeOL¢JMýMRmROùTRKú&JÅû�ýMRKNÍùdP
ùÙü S 8 ÷ S�8mÅ�' ÷ S�' û�P��á) ÷ S�)D� 5
®¹RÅN��¶��J��&NÔû�ROJ��À�ãü¯ù����Qù�ÁÅeEROú¢û�Râ ûãeOJMRvù�üoSdY¹e&�@�¶��JMROIKNÍý^û��XL¢ù����)P&ù"��NÔû��QeqNQeØû�P�SdY¹e&�@�¶��JMROIKNQýÈû��)eOJÃRØùÙüÝL¢ù����)P&ù���NÔû��­eûÙP��â û8÷XJMýÃROùXI�eOLÎûÙýMJ	cdJMP&JMI�û�ROJ��9�@�~ûÙP�SdYøe;�@�¶��JÃROIONQýÈû��ØeKJMR�ùÙü�LÎù"�À�)P&ù"��NÔû��Qe�NQe�SdYe;�@�¶��JÃROIONQýÈû��ÎNQRKeOJ)� üÑÿ
`©���&NQRONQùXP¢û������ ÁvJÅNQP)ROIOù@�&bþýMJTL¢ùXNQP)R¹Y¹e&�@�¶��JMROI;�MÁÅú&NQý�ú�NQe�g��S¡ÎýÃù�÷XJMIKJ)�¶�@�$ROú&JÅL&IKJM÷)NQùXb&e�&Jr¿ÎP&NQRONQùXPþeÈÿ$�é"���}�,
/�Ôì�� �&%�ã ½/J{�&JY¿ÎP&J�û$eOJÃRTù�üEL¢ù����)P&ù���NÔû��Qe�'�RKùw�ÎJ�S ¤¢qÿ ë Y¹e&�@�¶��JMROIKNÍý^û��¢NÍP�ò÷XûÙIONÔû����QJMeº�@�Hä ß éäS�¢Yÿ ë ûÙP�� ä 8�éN'�ú&ù"���&e ß 8¸é=' ùXI Ä~_ ß 8¢fDéN'M� 5
Ó é����þí�« �t%À��å dlæ�g�_UgM§s^�Ö�`f`�d;¡l¬¦Ö*ç�Ö ä ß é,S�¢Yÿ ë hSg�« ä 8¸éN'éè�É¸éL� 3 �1!��q©�_U¡e¢Éx_ ß 8Îf é]'pced1hS«�^J¡l�fÉ ÷�ê [�Á�¡l�;�M²ëmé@����� �t%T~íì g�S ¤(î ^�Ö�`f`�d;¡l¬¦_U¤�h�c�^�d;¡�'p�"¨(a���ceÖ�g��M`f_Uh�c¶^n_e^TS ÿ î ^�Ö�`�`fd�¡9¬�_U¤�h�c�²Ó é����þí�« �t% � � d*¤��Mg�¤¦c�¥�«Mds¡�¢£hM¡+¡e¢�d;¬"d*hS¬"d�S ¤¢ î hMg�«�S�¢ î ^�Ö�`f`�d;¡9¬�_U¤�h�c�^°¢£h�a�d+¨�¥�g�¤ î¡9_U�Mg�^�² ×



Ù�Ú°ï Ù(�MåêåêÞt��áS�ð���-��Z â�[�\©ä"�"�b�
ñxNQP&NQROJ�ò��QJ)��JMP)RD��JMRKú&ù@�&eÅù�ü³ROJMP	bþeOJ�û eON���L��QJÏeOJMRÏù�üEeOúÎûÙLÎJ+ü¯b&PþýMRONQùXPþeM�&JY¿¢P&J)�	ùdP,û
IOJ\ü¯JMIOJÃP&ýMJ	J)�QJ)��JMP)RÈÿ�®¹P/ROú&J�ýÈû�eKJ�ùÙüTeON���L��QNQýMJMeÏJÈû�ý�ú4eOúÎûÙLÎJ ü¯b&P&ýMRKNQùXP/NQe�ROI�û�P&eÕü¯JMIKIOJ)�
ROù	û IOJÈû��EJ)�QJ)��JÃP5RÏb&eONQP&c�û�P/û/Â�P&J+ROIÑûÙP&e¹ü³ùXI&��û�RKNÍùdPoÿD�Åú&JÃIOJ�û�IKJ��þNnËqJMIKJMP)R�LÎùdeOeKNÀ�þNÀ�QN Y
RONQJMe+ROù�IOJÈû��QNÀóÃJ�RKú&NQe"RKIÑûÙP&e¹ü¯ùdI&��û�RONQùdPoÿM�ÅúþJ�ROIÑûÙP&e¹ü³ùXI&��û�RKNÍùdP�NÍeÏb&P&N�Ê)b&J$ùXP�������ù��þb��Qù
L¢JMI&��b&R�û�RKNÍùdP�ù�üEROú&J+ýMùXIKP&JMIGLÎùdNQP5RKeÈÿ �TJMP&ýÃJ�ùXP&JGúÎûÙeTROùw�¢J�û����QJGROù�ýMùdb&L��QJ�ûÙP�� üøû�ýÃJ
ù�üvùXP&J�J��ÍJ���JMP)RDÁÅNQROú	û�P@��üøûÙýMJ�ù�üØûÙP&ùXRKú&JMITùdP&JXômÁÅú&JMIKJ�ü¹û�ýMJMeÏýÈû�P¸�ÎJ�L¢ùXNQP)ROe^ô¢J)�&cXJÃeÈô
ROIKNÔû�P&c"�ÍJÃeTû�P���eOù�ùdPoÿ�ÏP&J�ýÈû�P�ROúþNÍP�¬,ùÙüãû�ýMù"��L��QJMRKJ)���,ùdIONQJMP)ROJ��~RKJMeOeKJ)���Ôû�RONQùdPíÁÅú&JMIKJ�ROú&J�ýMùXb&L��ÍNQP&c�NQe
IOJÃeOROIKNQýMROJ)��RKù?ùdP����?eOù"��J��&NQeORKNQP&cXb&NQeKú&J)��ýMù"�w�&NQPÎû�RKNQùXP&e$ù�üGüøûÙýMJMeÈÿ®�vb&R�NÍP�cdJMP&JMI�û��
ROúþJMIOJ$NQeØP&ù�eKb&ý�ú	ùXIKNQJMP)RÑû�RKNQùXPoÿ�ÏJMP&ýMJ$ROú&JÃIOJ$NÍeÅPþùwÁáû/��ùXb&RÏù�üEúÎû^÷)NQP&cÛûÌ�þJMJML¢JMIy�Qù)ù�¬�NQP)ROù�e&�@����JMRKI&��û�P���ýÃùXb)Y
L��QNQP&c$L&IOùdLÎJMIKRONQJMe^ÿñ{��é)ìÎí�é@� �&%�~ì ^�d;¡��F¨]^"¢�h�a�df¨�¥�g�¤;¡l_U�Sg�^n¨��M¬�hL§Sd�g�d;¬"h�cò¤��Mg¦¨��M¬�`f_UgM§º¡9d�^�^�d�cic�hM¡9_U�Sgó�F¨¶ò î ^�_U`+a�c�_U¤�d¦^©�_ecic�a�d�¬�`f_U¡fh	eKNÀ��L��QJÂ¤��M¥¦a7ce_UgM§Ì©�_i¡�¢Îç�ce��¤� �^ �rºè ÷ _O[ Ä1[^f	_ ¨NhMg£«ó�Sg�c�Öº_ ¨N¡e¢�d^"¢�h�a�d-¨�¥�g�¤�¡9_U�Sg�^�a�d;¬�`�_i¡���NQP&N���û���¤��M¥¦a�c�_UgM§�hMg�«�hM¬"d�S�>�ÿ ë î ^�Ö�`f`fd�¡9¬�_U¤�h�c��Mgwd�hM¤�¢sô î«M_i`�d;g�^�_U�Mg£h�c�¨�hM¤�df�"¨Jh*^�_U`ba7ced1»S²
½/J�ýÈûÙP�IOJ)�Ôû�¾~RKú&NQe�ýMùdP��&NQRONQùdPàû �QNÍRKR&�QJ��@�~IKJ)Ê)b&NQIONQP&c/ùdP����¦æ è ÷õê æ�ö/ùdP�ROúþJ

ýMù"�¶��ùdP��¢ùXbþP��Îû�I;�¶ÁÅú&NQý�ú��QJÈû��&eÅRKù�û����þNÍRKNQùXP�ûÙP���eKb��&RKIÑû�ýÃRONQùXP	ùÙü}�Qù)ýÈû��:��û�RKIONQýMJMe^ÿ
�GìÎí�ìm���,�&í�ê �&%�~ì ^�d;¡��F¨]^"¢�h�a�df¨�¥�g�¤;¡l_U�Sg�^n¨��M¬�hL§Sd�g�d;¬"h�cò¤��Mg¦¨��M¬�`f_UgM§º¡9d�^�^�d�cic�hM¡9_U�Sgó�F¨¶ò î ^�_U`+a�c�_U¤�d¦^©�_ecic7a�d;¬�`�_i¡Oh�eKN���L��QJq¤��M¥¦a�c�_UgM§�©�_U¡e¢	ç�ce��¤� �^Î�rºè ÷ _O[ ê [Èff_ ¨f¡�¢£d*^"¢�h�a�d-¨�¥�g�¤;¡l_U�Sg�^a�d�¬�`f_U¡J��NQP&N���û/��¤��S¥�a�c�_UgS§]hMg�«]hM¬Fd�S ¤>�ÿ ë î ^�Ö�`f`fd�¡9¬�_U¤�h�c��Mg	d�hM¤�¢*ô î «M_i`�d;g�^�_U�Mg£h�c7¨�hS¤�d�"¨�h*^�_U`ba7c�d�»S²Ó�é@���&í�« �t%g¥ S ¢Yÿ ë î ^�Ö�`f`�d;¡l¬¦Ön_e^�¤��M¬�¬Fd�cehM¡9d�«n©�_U¡e¢�eKN���L��QJn¤��M¥¦a7ce_UgM§*�F¨T_K[ Ä,[^fJhMg�«
S�¤¢Yÿ ë î ^�Ö�`�`fd;¡l¬�Öf_e^n¤��M¬�¬Fd�cehM¡9d�«�©�_i¡�¢ eON���L��QJf¤1�S¥¦a7c�_igM§q�F¨�_O[ ê [Èf¦²
Ù�Ú9÷ Ù(�MåêåêÞt��áS�ð���-��
í�;Þ
á���á���Ý��
½/JvP&ù�Á�ÁáûÙP)RoROù{�&JÃIONQ÷XJvROú&JvýMùdIOIOJ��æûÙRONQùXP$ù�ü¢e&�@�¶��JMROI;�"û�P��Tö)Y¹ú&NQJMIÑûÙIOý�ú@�5ÿJ�Åú&JDÇqJMcdJMP)Y�&IKJTL¢ù����)P&ù���Næû��­e¢ü¯ùdI�J)¾&û���L��ÍJÅû�IKJEö)Y¹ú&NQJMIÑûÙIOý�ú&NQýTû�P��ÛS ¤
 Yøe;������JMRKIONQýÈû��øô�ÁÅú&NQý�ú�eON���L������J^û�P&e�L¢ùXNQP)RØû�P���û�¾)NÔû��)e;������JMRKI&�GNQP�ùXP&JD�þNÀ��JMP&eKNÍùdPoÿqñ&ùdI�ò{�&N���JMP&eONQùdP&e�ÁØJÅcdJMREROúþJ
ü¯ù"�À�Qù�ÁÅNQP&cy��û�NQP$IOJMeKb��QR�:ñ{��é)ìÎí�é@� �&%À�¹t¢�d;¬"d*_@^�g���ö î ¢�_Ud;¬"hS¬"¤�¢�_U¤�h�cqS ÿ¢Yÿ ë î ^�Ö�`f`�d;¡9¬�_U¤�h�c£a���c�Ö�g��S`�_Uh�cOç�h�^�_e^��Sgw¡�¢£dyò î ^�_i`+a�c�d�»¨��S¬Mòfø�[M²

]



� í�ìqì�� ½/Jy�Qù)ù�¬�û�RTRKú&JGö)Y¹ú&NQJMIÑûÙIOý�ú&NQýÈû��xeORKJML	ü³IOù�� L¢ù����)P&ù���Næû����þJMcXIKJMJfôC_,òJÆ7[^fÅRKùô&_�òJÆ�[^f}Æ [yÁÅNQROú�ôçé � ñdÿy�TùdROJ$ROúÎûÙRGROú&JÌ�&N���JMPþeONQùXP	ùÙüØe&�@����JMRKION�óÈû�RKNQùXP&eÅùÙüØROú&J
eKJMR���ð)ñJÄ ð ë ÅYð ë Ä�ð�
"Å��/���;Åqð�¢�P ë Ä ð)¢��5_�ð�ñ�ù&ð ë ù;ù;ùKð�¢Èf > NQeØû�Rº�QJÈû�eKR�ò�Æ?[dô@�&b&RvROú&JÏ÷XJMýMRKùXI
eKLÎû�ýMJ+NÍevù�ü��&N���JMP&eONQùdP¶òÎÿ 5
�GìÎí�ìm�,���&í�ê �&%À�¹t¢£d�¬Fd�_e^fg���ö î ¢£_Ud;¬"hM¬F¤1¢£_U¤�h�cqS�¤¢Yÿ ë î ^�Ö�`f`fd�¡9¬�_U¤�h�c£a���c�Ö�g��S`�_ih�c�ç�h�^�_e^��Sgw¡�¢£dyò î ^�_U`ba7ced1»¨��S¬Dòfø [S²ñ{��é)ì¢í�é�� �&% �¹t¢£d�¬Fd�_e^fg���ö î ¢£_Ud;¬"hM¬F¤1¢£_U¤�h�cqS ¢Yÿ ë î ^�Ö�`f`fd�¡9¬�_U¤�h�c£a���c�Ö�g��S`�_ih�c�ç�h�^�_e^��Sgw¡�¢£dyò î ^�_U`ba7ced1»¨��S¬Dòfú [S²
�GìÎí�ìm�,���&í�ê �&% �¹t¢£d�¬Fd�hM¬Fd�g��GS ÿ¢Yÿ ë î ^�Ö�`�`fd;¡l¬�_i¤1h�c��M¬�¡e¢���§M�Sg�h�cSa���c�Ö�g£�M`f_Uh�c¼^��Mgq¡e¢�dºò î ^�_i`+a�c�d�»�¨��S¬�òfø
[S²Ó é����þí�« �t%À§ Ç Ö�`�`fd�¡9¬�ÖshMg�«s^�_U`ba7c�d*¤��S¥�a�c�_UgS§]�Mgw¡e¢�d*�Mg£dn¢�hMg£«NhMg�«+ö î ¢�_id�¬FhM¬"¤�¢�Ö¨��S¬ õ ¢ö �Mg	¡e¢�df�M¡e¢�d;¬ª¢£hMg�«]d�»M¤¦c�¥�«Sd*d1hS¤1¢��M¡e¢�d;¬�²û s t¼v¶|
xJ´º·¼¹ºx�»)t¼v t�Ò Î t�ü�ý�v¶tÿþ°»)Ö�üàÓwÏçÖ�¹DzM|
½/JÐÁáûÙP)R�RKù�ýMùdP&eORKIOb&ýMR/û8üøû���N��À�4ù�ü�ö)Y¹ú&NQJMIÑûÙIOý�ú&NQýÈû���eOúÎûÙLÎJ8ü¯b&P&ýÃRONQùXP&eäü¯ùXI�ROúþJíò�Y
eKNÀ��L��QJ)¾qÿ:®¹RvúÎû�eERKù�ü¹û�ýMN��QNQRÑû�RKJTûGeON���L��QJØýMùdb&L��QNQP&cyÁÅú&NQý�ú�N���L��QNÍJÃeÌe;�@�¶��JÃROI&��_Ôý�úÎû�LþROJMI�þÿ WdfMÿ�®¹RÅeKú&ùXb������¢J�eOb&NQR�û����QJÏü¯ùXITûÏö)YÅû�P��	õCYæöCYø÷dJMIOeKNÍùdP�ù�ü�¿ÎP&NQROJGJ)�QJ)��JMP)ROeDÁÅNQROú�÷XûÙION Y
û����QJ�ùdI&�&JMIÏö ÁÅúþNÍý�ú���JÈû�P&evö)Y¹ú&NQJMIÑûÙIOý�ú@�,NQP�eOù"��J$eOJMP&eKJXÿs�ØùdROú/L&IKùXL¢JMIORKNÍJÃeÛûÙIOJ�P&ùdR
L¢ùXeKeON����QJ�û�RÅROúþJ"e�û���JTRON���J�_Ôý�úÎûÙL&ROJÃI �&ÿ>�dfMÿ½/J�ú¢û^÷XJ�RKù,ýÃùXL¢JçÁÅNQRKú?ROúþJ¶�QN���NQRÑûÙRONQùXP&eGùÙüTROú&JMùdIOJ)� _��þÿ>�XfMÿÐ½/J�eOúÎû��À�ÅJÃP��Ôû�IOcdJ
RKú&J�L¢ù����)P&ù"��NÔû��¢÷XJMýÃROùXI+eOLÎûÙýMJMe{õ ¢ö e&�QNQcXú)R;�À��û�P���ýMùdP&eORKIOb&ýMR+P&J)Á1S ¢qÿ ë Y¹e&�@�¶��JMROIKNÍý^û��÷dJMýMROùdIÅeOLÎûÙýMJMe{ÁÅú&NQý�ú�û^÷dùXN���RKú&JGNÍIKIOJ)�þb&ýMN����QJ�eOb��&eOLÎûÙýMJMeGù�ü�ROú&JGL&IKù)ù�üÑÿYDÚ;Û ÙO�Må åêÞt��á������
½/J$IOJMýÃb&IOeKNÍ÷dJ)���,ýÃùXP&eKROIObþýMRÛû��ÎûÙeONQeGü¯ùdIGROú&J�P&J�Á1÷dJMýMRKùXI�eKLÎû�ýMJ¼õ ¢�Ï �����ö �@�	ROú&J�eOLÎûÙP
ùÙüTROú&J�÷XJÃýMROùdI�eKLÎû�ýMJ�õ ¢¦Ï �	�
�ö P ë ùXPþJç�þJMcXIKJMJ��Íù�ÁvJMI�ûÙP��~û����&NQRONQùdPÎû���ü³b&P&ýMRKNÍùdP&eÈÿÐ�Åú&JÃeOJ
ü¯bþP&ýMRONQùdP&eØû�IKJTNQP)ROJMIKPÎû��Cü¯b&P&ýMRKNQùXP&emü¯ùXI;��J)�Ì�@��RKú&JTLþIOù@�&b&ýMRvù�üqROúþJ��&�þb������QJ�
Gü³b&P&ýMRKNÍùdP� ¢>��:ñ ð > ÁÅNQRKú�ü¯b&P&ýMRKNQùXP&e�ùÙüM�&JMcdIOJMJ/_­öÈÄ¦òwÄ�[Èf$û�P����¢ùXb&P��Îû�I;�	ü¯bþP&ýMRONQùdP&e��þJY¿ÎP&J)�ùdP�RKú&JÅüøûÙýMJMe^ÿ
�Åú&J©�Îùdb&P��ÎûÙI&�Gü³b&P&ýMRKNÍùdP&eØûÙIOJTS ¢Yÿ ë Y¹LÎJMI;��b&RÑûÙRONQùXPþeá_ae&�@�¶��JMROIKN�óÈû�RKNÍùdP&eÑfùÙüTeOb&ý�ú�_��Qù�ÁvJMI¹YOf��æY5�&N���JMP&eKNQùXPÎû��oü³b&P&ýMRKNÍùdP&e	_U' èö P�è9P ë ù � è>��:ñ ð >�fMô����£òÎÿÐ�Åú&J�ùdP�����&NgËqJMIOJÃP&ýMJvROùÅROúþJEeOR�û�P��ÎûÙI&��L¢ù����)P&ù"��NÔû��MeKLÎû�ýÃJMeJõ ¢ö NÍexROú&J �ÎJMcdNQP&P&NQP&cvù�ü&ROú&JmIOJMýMbþIOeONQùdPoÿ½/J�eKRÑûÙIORyÁÅNQROúº�1ð�ñ;��ü¯ùdIJ' ññ ÁÅú&NQý�ú ûÙýMRObÎû����À��úÎûÙe{�&JMcXIKJMJ,[dÿy®³ü�ÁvJÌÁáûÙP5RGRKù�cdJMRGROú&J
eKRÑû�P��Îû�I;�,L¢ù����)P&ù���NÔû��¢eOLÎûÙýMJMe�õ ¢ö ô:ÁvJ�eKú&ùXb��À��úÎû^÷dJ�R�û�¬XJÃPÂ�)[��5ÿ{½/J$úÎû^÷dJ�JMP��Ôû�IKcXJ)�
RKú&J�÷XJMýÃROùXI+eOLÎûÙýMJXÿw�Åú&NQeGJMP��ÔûÙIOcXJ���JMP)RGeOL&IKJÈû��þe�ROù	RKú&J�ú&NQcXúþJMI{�&N���JMP&eKNQùXP&eGû�P���ROú&J
ú&NQcdú&JMID�&JMcdIOJMJÃeÈÿ
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$�é"�S���,
��³ìm� � %�~ ½/J�IKJMýMb&IKeONQ÷XJ��À�/ýÃùXP&eKROIObþýMR�û��¢û�eONQe+ü¯ùXI$ROúþJ�P&J)Á ÷XJMýMRKùXI�eKLÎû�ýMJ�NQP�ÎûÙI&�)ýMJMP)ROIKNQý�ýMù)ùXI;�&NQPÎû�RKJMeM�ÎûÙeOJ)��ùdPç�Qù�ÁvJMIº�&N���JMP&eKNQùXP&eÅû�P����Qù�ÁØJMID�þJMcXIKJMJMeTbþeONQP&c�ROúþJ
cXIKùXb&L�ùÙüÌL¢JMI&��b&R�û�RKNÍùdP&eÅS�¢�:

� ' ññ ÷ �1ð)ñ±�
� ' ñöw÷�� Å4öqø�!
� ' ¢ö�÷�� ¢è	�:ñ S ¢Yÿ ë _i' èö PmèlP ë ù�ð ñ ù/ð ë ù;ù;ùKð è f�Å9òfú�[Xÿ 5
S)ù"��JMRKN���JMeEeKúÎû�L¢J+ü¯b&P&ýMRKNQùXP&eTûÙIOJyÁÅIKNÍRKROJMP�NQP	û+ü¯ùXI;� �QN�¬XJf�±�JÅ���Å^[ºÄÀ�ÉÄÀ����ùdP,û

IOJ\ü¯JMIOJÃP&ýMJ�ROIKNÔû�P&c"�ÍJdÿ
�Åú&NQeÅNQeÅJ)Ê)b&NQ÷Xû��QJMP)RvROù]��ð ë ÅDð 
 Å�ð ñ �5ÿÓ�é@���&í�«î� %T~�� g]¡�¢£d(aR¬Fd��;_U�S¥M^J«Md9æ�g�_U¡9_U�SgN©�dn¤�hMgs^�¥�ç�^�¡9_U¡9¥³¡9dn¡e¢�dnhS¤�¡9_U�SgN�"¨ÅS ¢Yÿ ë ç;Ö¡e¢�df¤1�S`�ç;_Ug�hS¡l_i�Mg�^�©�_U¡�¢£�M¥�¡�¬Fd a�d�¡9_U¡9_U�Mg]�F¨��7Æ [qd¦c�d;`�d;g�¡i^n�"¨J¡�¢£dn^�d;¡���ð ñ ÅYð ë Å/���/�YÅqð ¢ ��²$�é"�S���,
��³ìm� � %À� ½/J$P&ù�Áà�&JY¿ÎPþJ�ROú&J�P&J�Á L¢ù����)P&ù���Næû��q÷XJMýÃROùXIGeKLÎû�ýMJÃeÛûÙe"RKú&J$eOLÎûÙP
ù�üERKú&J{�Îû�eKNÍevü³b&P&ýMRKNÍùdP&eÅNQPçò¼�&N���JMP&eKNQùXP&e;::õ ¢¦Ï �	�
�ö ÷ ø � ö è	�:ñ ' ¢è ý 5Ó�é@���&í�«î� %�� ¹t¢�d ��d�¤;¡l�S¬�^9a�hS¤1d¦^:õ ¢¦Ï �	�
�ö hS¬"dES�¢Yÿ ë î ^�Ö�`f`fd�¡9¬�_U¤�h�ce²ò¹t¢£d�_i¬�ç�h�^�d�^�' ¢¦Ï �	�
�öhM¬FdTö î ¢�_Ud;¬"hS¬"¤�¢�_U¤�h�c¼Á7¨�hS¤�_ece_U¡9hM¡9dM��NÍPþNÀ��û/��hMg�«�eON���L��QJq¤��M¥¦a7ce_UgM§]©�_U¡e¢	ç�ce��¤� �^Û_K[ Ä7[^fhMg£«=hS¬"dfd�g�c�hM¬9§Md�«©õ ¢ö"! õ ¢¦Ï �	�
�ö ! õ ¢ö ÿ ë ²
�Åú&JÃeOJ�L¢ù����)P&ù���NÔû��)eOLÎûÙýMJMeGû�IOJ{ÁvJ)��� YøeKb&NQROJ)��ü¯ùdIØRKú&J�ýMùdb&L��QNQP&c�_O[ Ä~[ÈfÃô@�&b&RÅRKú&J)�

úÎû^÷dJ,cdùXR�û4ú&NQcdú��&N���JMPþeONQùXP�_ ÷ ROù)ùî��û�P@�4eOúÎûÙLÎJ�ü¯b&P&ýÃRONQùXP&e�fMÿ ®³ü�ÁØJ�IOJ��æû�¾�ROúþJ
ýMùdb&L��QNQP&cGROù�_O[ ê [ÈfMô�ÁØJÅýÈûÙP�IOJ)�þb&ýMJTRKú&NQe�ú&NQcXúÌ�&N���JMP&eKNQùXPoô/�&b&R ÁØJÅúÎû^÷dJØRKù�ýMùdP&eON��&JMIROúþJ�cXIKùXb&L	S ¤¢Yÿ ë _aýÑú¢û�L&RKJMI �þÿ WdfMÿYDÚ Ù Ù(�MåêåêÞt��áS�#��$�$�é"�S���,
��³ìm� � % � ½/J�IOJÃýMb&IOeKNQ÷XJ)���/ýMùdP&eORKIOb&ýMR�ûÈ�Îû�eKNÍe+ü¯ùdI�ROú&J�P&J)Á S�¤¢qÿ ë Y¹e&�@�¶��JMROIKN­YýÈû��T÷XJÃýMROùdI�eOL¢û�ýMJXôvR�û�¬)NQP&c,RKú&J	e�û���J�!^Y5�&N���JMPþeONQùXPÎû��EeOL¢û�ýMJ,ûÙP���ROú&J	ûÙýMRONQùXP�ùÙü"ROúþJ
û��QRKJMIOPÎûÙRONQP&c�cdIOùXbþL�S ÿ¢ ùXRKú&JMI;ÁÅNÍeKJXô���ù@�&N ü��)NÍPþc"RKú&J�ùdP&J{�&N���JMP&eKNQùXPÎû����Îû�eKNQe�:

� ' ñ¦Ï ¤ñ ÷ �1ð ñ �5ôs' ñ¦Ï ¤ö ÷%� Å?ösø !
� ' ë Ï ¤ñ ÷ �1ð)ñ"ÅDð ë �)ôq' ë Ï ¤ë ÷�� ôs'Dë Ï ¤ö ÷ �5_,ð ë Äíð)ñMf�ö��@Å?ösø�[
� ' ¢¦Ï ¤ö ÷ � ¢è	�:ñ S ÿ¢Yÿ ë _U' è9Ï ¤ö P�è9P ë ù/ð)ñ(ù�ð ë ù;ù;ù&ðYè¯f�Å òÕø [dÿ 5Ó�é@���&í�«î� % � � g]¡�¢£d(aR¬Fd��;_U�S¥M^J«Md9æ�g�_U¡9_U�SgN©�dn¤�hMgs^�¥�ç�^�¡9_U¡9¥³¡9dn¡e¢�dnhS¤�¡9_U�SgN�"¨ÅS ÿ¢Yÿ ë ç;Ö¡e¢�d+d&��d;g�¤��S`�ç;_Ug�hS¡l_U�Sg�^+©�_U¡e¢��M¥�¡�¬"d°a�d;¡9_U¡l_i�Mgn�F¨��lÆ$[Jd¦c�d;`�d;g�¡i^O�"¨�¡e¢�d(^�d;¡���ð ñ Åqð ë Å/���/�YÅqð ¢ ��²� hS¡l¤�¢	�M¥�¡�¨��M¬Jhs^�Ö;^�¡9d;`�hS¡l_U¤�h�c�_Ug�¡9d�¬9at¬"d;¡lhS¡l_i�Mg]�"¨('id��;d;g*),+
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$�é"���}�,
/�Ôì��í� %n¥ ½/J�Pþù�Áà�&JY¿ÎP&J�RKú&J�P&J)Á�LÎù"���5Pþù���NÔû��q÷XJMýMRKùXI�eKLÎû�ýÃJMe�û�eGRKú&J�eOLÎûÙP
ùÙüÌROúþJ �¢û�eONQevü¯bþP&ýMRONQùdP&eÅNQPÈòÌ�þNÀ��JMP&eKNÍùdP&e�:�õ ¢¦Ï ¤ö ÷àø � ö è	�:ñ ' ¢�Ï ¤è ý 5
¨b�:�������¯é&ïÌ� %�~�� g.-;d�¬F�n«M_U`fd;g�^�_U�Mgs©�dO§Sd�¡�¡e¢�d�¨���cUc��S©�_UgM§-^�d�µ�¥�d;g�¤�dn�"¨�a���ceÖ�g��M`f_Uh�c¶^�Á©�¢£_U¤�¢]hM¬"df�Mg�c�Ö*¥S^�dl¨�¥Sc�¨��M¬J¡e¢�df¤1�Sg�^�¡l¬¦¥³¤;¡9_U�MgN�F¨�¢�_¼§�¢£d�¬n«S_U`fd�g�^�_U�Sg�h�c��Mg�d¦^�/õ ñ¦Ï ¤ñ ÷ õ ñ�Ï ¤ë ÷ õ ñ¦Ï ¤
 ÷ �/�/� ÷Ôø ��ð)ñ;� ýÇ ¡9hM¬�¡9_UgM§	©�_i¡�¢Ì¡e¢�d]�Mg£dL«S_U`�d;g�^�_U�Sg�h�cØS�¤
 î ^�Ö�`f`fd�¡9¬�_U¤�h�c�a���c�Ö�g£�M`f_Uh�c¼^q©�dq§Sd�¡n¡e¢�d¨���cUc��S©�_UgM§Õ^�d�µ;¥�d�g�¤�d&/õ ë Ï ¤ñ ÷ õ ë Ï ¤ë ÷ ø �1ð)ñ"ÅMð ë � ýõ ë Ï ¤
 ÷ ø õ ë Ï ¤ë , �)_�ð ë Ä�ð)ñ^f 
 � ýõ ë Ï ¤0 ÷ ø õ ë Ï ¤
 , �)_�ð ë Ä�ð)ñ^f 0 � ý²²²¹t¢�d¯^la�hM¤�d¦^ºõÉë Ï ¤ö hM¬FdJd1µ;¥�h�c�¡l�*¡e¢�d�¨¦�M¬�`fd�¬b^9a�hS¤1d¦^ºõwëö ¨��M¬�ösø�!�²�¹t¢£¥S^¯¡e¢�d;ÖfhM¬"d^�`fh�cUced�¬J¡e¢�hMg	¡e¢�df^9a�hS¤�d�^ºõ ë Ï �	�
�ö ²q¹t¢�d*�Sg�d*«M_U`fd;g�^�_U�Mg�h�c�ç1h�^�_e^n_e^ng��M¡+d;g�c�hS¬l§Sd�«qhMg£Ö`f�M¬Fd�² � g�^�d;¬�¡l_igM§f¡�¢£_e^ò_Ug£¡l�*¡e¢�dn«Sdlæ�g�_U¡9_U�MgJ¨��S¬�¡9©��*«M_U`fd;g�^�_U�Mg�^J©�d�§Sd�¡�hf^�d�µ�¥�d;g�¤�d��F¨
S ¤0 î ^�Ö�`f`fd�¡9¬�_U¤�h�cSa���c�Ö�g£�M`f_Uh�c¼^1/õ 
¦Ï ¤ñ ÷ õ 
�Ï ¤ë ÷ ø �1ð ñ ÅMð ë Å{ð 
 � ýõ 
¦Ï ¤
 ÷ ø õ 
¦Ï ¤ë , �)_�ð ë Ä�ð)ñ^f 
 Å$_�ð�
�Ä ð ë f 
 Å_,ð)ñºÄ ð¦
Èf 
 � ýõ 
¦Ï ¤0 ÷ ø õ 
¦Ï ¤
 , �)_�ð ë Ä�ð ñ f 0 Å$_�ð 
 Ä ð ë f 0 Å_,ð)ñºÄ ð¦
Èf 0 � , �1ð)ñ�_,ð)ñ/ð ë ð�
^f)Åð ë _�ð)ñ/ð ë ð�
^f)Å©ð�
X_,ð)ñ)ð ë ð�
Mf�� ýõ 
¦Ï ¤2 ÷ ø õ 
¦Ï ¤0 , �)_�ð ë Ä�ð)ñ^f 2 Å$_�ð�
�Ä ð ë f 2 Å_,ð)ñºÄ ð¦
Èf 2 � ý²²²

3 g]¡�¢£dn¡l¬¦_UhMgM§�c�d�¡�¢£d(a���c�Ö�g��S`�_ih�ct^�d�¡i^}¨¦�M¬Jh*«Md §S¬"d�dEöw©�¢£_U¤1¢]_@^òg��S¡�«M_	�;_e^�_Uç¦c�dnç;Ö{�hS¬"dJ_U«Md;g�¡9_U¤�h�ct¡l�©õ 
ö Á}h�cUcR�S¡�¢£d�¬4�;d�¤�¡9�M¬b^la�hM¤�d¦^òhS¬"d+§Md;g�d;¬"hS¡ld�«*ç;Öºõ 
ö hMg�«y�shM«S«M_U¡9_U�Sg�h�ca���ceÖ�g��M`f_Uh�c¼^�²Ó é����þí�«í� %n¥ ¹t¢£d*¥S^�¥�h�c�c�_Ug£d1hS¬�5�h�§S¬"hMgS§Md¯a���c�Ö�g��S`�_Uh�c¶^�hS¬"d*¤��Mg£¡lhS_Ug�d�«N_Ug	ç��M¡e¢]' ¢ ëhSg�«]' ¢¦Ï ¤ë ²�¹t¢�d]h�^�^��;¤�_UhS¡ld�«N¢£_Ud�¬FhM¬F¤1¢£_U¤�h�cOµ;¥�hM«M¬FhM¡9_U¤�a���c�Ö�g��S`�_ih�c¶^qhS¬"d]¤��Mg�¡9hM_ig�d�«w_Ug' ¢¦Ï ¤
 Á(¡l�;�M²Ó é����þí�«í� %À§ ¹t¢£d�ce_Ug�d�hM¬65�h;§M¬FhMgM§Sd�a���c�Ö�g��S`�_ih�c¶^(¤1hSg�ç�d+_Ug£¡ld;¬9aR¬Fd�¡9d�«�h�^}^�Ö�`f`�d;¡9¬�_7-;h î¡9_U�Mg��"¨J¡�¢£d�¤�hSg��Mg�_i¤1h�c�ç1h�^�_e^n�"¨ õ ¢ë /��)[�� , �1ð ë ÅYð�
�Å/�/���YÅYð)¢���²Ó é����þí�«í� %À± ¹t¢£d]ç1h�^�d�^n' ¢¦Ï ¤ö hM¬Fd�S ¤¢Yÿ ë î ^�Ö�`f`�d;¡l¬¦_U¤�h�c¶Áoö î ¢�_Ud;¬"hS¬"¤�¢�_U¤�h�cOhMg�«*¨¦hM¤;_ec�_ î¡9hM¡9dw��NQP&N���û���hMg�«�eON���L��ÍJ	¤��M¥¦a7ce_UgM§º©�_U¡e¢Âç¦c��;¤1 �^�_K[ ê [Èf�²!¹t¢£dN^9a�hMg�g£d1«8��d�¤;¡l�S¬^9a�hM¤�d�^ õ ¢¦Ï ¤ö hM¬Fd��Sg�c�Ös^�c�_¶§;¢�¡ic�Ö*d;g�cehM¬l§Sd�«:9Põ ¢ö;! õ ¢¦Ï ¤ö ! õ ¢�Ï �����ö ! õ ¢ö ÿ ë=< hSg�«*¢�h>�;d§S�M¡(hMgNd&�;d�g]ce�M©�d;¬J«M_U`fd;g�^�_U�Mg	¡�¢£hMgÌõ ¢¦Ï �	�
�ö ²
[d[
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ñxNQcXb&IKJ?[M:�ò�P��Ôû�IKcXJ)��JMP)R�ù�ü{õ ¢�Ï ¤ö :	÷Xû��Qb&JMe�ù�ü�_,ò*�@?Ìõ ¢¦Ï ¤ö Ä òA�@?Ìõ ¢ö fCBþ_�òA�D?Éõ ¢ö ÿ ë ÄòA�D?Éõ ¢ö fYDÚ9Y ÜÐÝMÞ�E]�Mä"��á��ºÞ
åêÞ����
½/JGeÑû/Á�ROúÎûÙRÅROú&JGJMP��æûÙIOcdJ)��LÎù"�À�)P&ù"��NÔû��þeOLÎûÙýMJMeÅü³b��g¿����

õ ¢öF! õ ¢¦Ï ¤ö ! õ ¢ö ÿ ë
ÁÅú&NQý�úí�QN���NQROeÏROú&J�JMP��Ôû�IKcXJ)��JMP)R�ù�üDõ ¢¦Ï ¤ö _aP&ùXRKJç�þÿ �dfMÿ�`ÏýMRObÎû����À�ÐÁvJ�ýÈûÙP?eOúþù�Á1RKúÎû�RÁÅNQROú�öHGJI RKú&NQeÅJMP��Ôû�IKcXJ)��JMP)RØ÷XûÙP&NQeOú&JÃeÅNÍP�ROú&Jãü¯ù����Qù�ÁÅNQP&cGeOJMP&eKJM:

òA�@?Ìõ ¢¦Ï ¤ö Ä òA�@?Ìõ ¢öòA�@?Ìõ ¢ö ÿ ë ÄíòA�D?Éõ ¢ö K�L _­ö
P ë f�ü³ùXIº¿�¾)J)��ò_O[^f

½/JGL&IOù�÷dJGROú&NQeTû��QeKù�cdNÍ÷)NQP&c�RKú&Jy�&JÃLÎJMP��&JMP&ýMJ$ùXP�ò¼���ëmé�������� %�~
òA�@?Ìõ ¢¦Ï ¤ö Ä òA�@?Ìõ ¢ö K ò ½ ö ÿ:¢¦PR
ö ¿

� í�ìqì�� òA�@?Ìõ ¢ö ��û/��û��QeOùw�¢J�ÁÅIKNQROROJÃP �@��ROú&J$IOJÃýMb&IOeKNQ÷XJ�J)Ê)bÎûÙRONQùXP	ùÙü�òA�D?Éõ ¢�Ï ¤ö ù��CY
RÑûÙNQP&J)��ü¯IOù"� �þJY¿ÎP&NQRONQùdP�ù�ü�õ ¢¦Ï ¤ö ÿ��ÅúþJ �þNnËqJMIKJMP&ýMJ$ù��¢J)�)eTRKú&J�eÑû���JÏJ)Ê)bÎû�RKNÍùdPoÿ�®¹RÅýÈûÙP�¢Jy��û�M\ùXION�óMJ��¶�@��û$IOJMýÃb&IOeKNÍùdP	ù�ü�ònù/ò*�@?Ìõ ¢¦PR
ö ÿ 5
½�NQRKú�òA�D?Éõ ¢ö�÷ ½ ö ÿ:¢ö ¿ ROú&JvL&IOù)ùÙüÝùÙü&ü¯ùXI;��b��ÔûT_K[Èf NÍe�ýMù"��L��QJMRKJ)�oÿoñxNQcXbþIOJG_O[Èf eOú&ù�ÁÅe

ROúþJ�û�ýMRKbÎû��q÷Xû��Qb&JMeÅù�ü�ROú&J{Ê)b&ùdRONQJMP)RÈÿJõwë Ï ¤ö NÍevP&ùdRÅJMP��Ôû�IKcXJ)�	û�P��¶õ 
¦Ï ¤ö NQeÅJMP��æûÙIOcdJ)������GL¢ù����)P&ù���NÔû��QeqùXP����+ü¯ùXImJM÷XJMI;��ROú&NQI;��öoÿJ®¹RØNQP��&NQýÈûÙROJMemNÍP�ýÃùXP�M�bþP&ýMRONQùdPwÁÅNÍRKú�ROú&JGû�ýMRKbÎû��
P)b��w�¢JMIOeÅNQP�R�û����QJ�[GROú¢û�RÅROúþJ"÷Xû��Qb&JMeD�&JMýÃIOJÈûÙeOJ�û�e&�@��L&ROùdRONQýÈû������yÁÅNQROú�ö P ëÈÿ®¹P�R�û����QJ � ÁØJÏúÎû^÷XJGû����&J���ROúþJM�&N���JÃP&eONQùXPþeoü³ùXIvJ)¾)ROJMP��þJ)�	û�P���IKJ)�&b&ýMJ��	e&�@�¶��JMR¹Y
IONQý�L¢ù����)P&ù���NÔû��qeOL¢û�ýMJMe$ù��þRÑû�NQP&J�� �@�	RKú&J�IOJMýÃb&IOeKNÍùdPoÿ]�ÅJ)�&bþýMRONQùXP�NQP,RKú&NQe�ýMùdP5RKJ)¾)R�NQe
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uniform h, p=1              

adap h, p=1                 

uniform h, p=2              

adap h, p=2                 

uniform h, p=3              

adap h, p=3                 

uniform h, p=4              

adap h, p=4                 
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ñxNQcXbþIOJy��:�ôÏP&N ü¯ùXI;� ûÙP��	û��ÎûÙL&RONQ÷dJãõCY¹÷XJMIKeONQùXPoÿ
eORKJML/ù�üvROú&J�û��Îû�L&RKNQ÷XJ�L&IKù)ýMJ)�&b&IKJXÿ�`ÏeOeOb���NQP&c�RKúÎû�RGùdb&ITNQP&NQRONÔû��ocXIKN��,NQeD¿¢P&J�JMP&ùdb&cXúoôÁvJ�ýÈû�P�b&eOJ�ûÙP	JMIKIOùXI+JMeORKNÀ��û�RKùXITeKN���N��Ôû�IÅROù�ÃQ[�!�ÆOÿ$S)JMJ�Ã½W)ô�[ÈW/Æ�ü¯ùdI{�&NgËÝJMIKJMP)R�ý�ú&ùXNQýMJÃeÈÿ½�NQROú/û�eKb&NQRÑû����QJ�e�û�RObþIÑû�RKNQùXP	ýMùdP��&NQRONQùdP�ü¯b��g¿����QJ)�oô¢ROúþJ�J)�þcXJwÁÅNQeOJÌ�Qù5ý^û��qö)Y¹J)¾)ROJMPþeONQùXP&e
ù�üyÃQ[�!�ÆØý^û�P��¢J�L&IKù�÷XJMP/RKù��ÎJ�û�cXù)ù@��JMIOIKùXI�JMeKRON���ûÙROùdIÈÿÌ½/J�J)¾)ROJÃP��?RKú&NQe"RKù�ú&NQcXú&JMI
ùXI;�&JMI�J)�QJ)��JMP)ROeÌ�@�/ýMùXP&eKN��&JMIONQP&c/û�P4J)�&cdJÛöCYøJ�¾5RKJMP&eKNÍùdP?ùÙü"ùXPþJ¶�&JMcdIOJMJ�ú&NQcdú&JMI$ROúÎûÙP
b&eKJ)��ü¯ùXIGRKú&J�eOù"�ÍbþRONQùXPoÿ{�ÅúþNÍeGJMP¢û����QJMe�ý�ú&J^û�L�JMIOIKùXI�JMeKRON���ûÙRONQùXP�JM÷dJMP/NQP,RKú&J$ýÈû�eKJ�ù�ü
P&ùdP5bþP&N ü¯ùXI;� öoÿ�½/JÏýÈû����qROúþNÍeÅJÃIOIOùdITRKú&JTö)Y¹JMIKIOùXI^ÿ½/JEýÃù���Lþb&ROJÅûÅeKNÀ��N��æûÙIqJMIOIKùXI��@��ûÙP�ú&NQJMI�û�IOý�ú&NQýTõCYøJ�¾5RKJMP&eKNÍùdPwÁÅú&NQý�úy��JÈûÙP&eEûD�Qù)ýÈû��
eOb����&NQ÷)NQeONQùXP/ùÙüzûÙP,J��&cXJXÿ��ÅúþJw�Íù)ýÈû����QNQP&JÈû�IGe;�5eKROJ)�3ùXP�ROú&J�J)�þcXJ¶�þJ)�QNÍ÷dJMIOe$û�P/JMIKIOùXI
JMeKRON���ûÙRONQùXPÐÁÅú&NQý�ú�ÁØJ�ýÈû����ERKú&J�õCYøJÃIOIOùdIÈÿ¸�Åú&J�õCYøJÃIOIOùdI�bþeObÎû��À���	NQe�ùÙüM�Qù�ÁØJMI�Ê5b¢û��QNQR5�5ÿ�TJÃP&ýMJ+ü¯ùXIvIOJY¿¢P&J)��JÃP5R©�&JMýMNQeKNÍùdP�ROú&JÅö)Y¹JMIKIOùXIÏNQeØb&eKJ)�oÿ
ï�Ú Ù lDÞJÞ��Mã-���nm\o�á��F��Z â�����á�â�ä
�Åú&J�IOJY¿¢P&J)��JÃP5R��&JMýMNQeKNÍùdP7bþeOJMe	û���û�¾)N���b�� ýÃIONQROJMIKNQùXP�ùÙü�J)�QJ)��JÃP5R�JMIOIKùXIKeçÁÅNQRKú7û��NQP&N���b��tL¢JMIOýÃJMP)RÑû�cdJ/cXbÎûÙIÑûÙP5RKJMJ)�êÃQ[�!�ÆOÿuò��QJ)��JMP)ROe ü¯ùXI�IOJr¿ÎP&J)��JMP)RäûÙIOJÐ��ûÙI&¬XJ��oÿ�Åú&J)��û�IKJTIKJY¿ÎP&J)��NQPÛû��Îû�L&RKNQ÷XJÅõ�÷XJÃIOeONQùdP�û�P��Gö�÷XJÃIOeONQùdPoÿÌñþùXIvõ)YÔö$÷XJMIKeONQùXP�ûZü¯ROJMI;ÁáûÙI&�&e
ûÌ�&JMýÃNÍeKNQùXP�ü¯ùdIÅJÈû�ý�ú	J��ÍJ���JMP)RÅNQeD��û��&JMÁÅú&JÃROú&JMIGRKù�IOJY¿ÎPþJ�NQP	õ)Y5�&NQIOJÃýMRONQùXP/_aeOb��m�&NQ÷)NÀ�þJ
J)�QJ)��JMP)RÑfÅùdIÅNQPÛöCYK�þNÍIKJMýMRKNÍùdP?_ÔNQP&ýÃIOJÈûÙeOJ$LÎù"�À�)P&ù"��NÔû����&JMcXIKJMJÈfÃÿM�Åú&NQeD�&JÃýMNQeONQùXP��þJMLÎJÃP��&e
ùXP�ROú&JÏIÑûÙRONQù�ù�üÌõCY¹JMIOIKùXI�BÃö)Y¹JMIOIKùXIDÁÅú&NQý�ú�NQeØýÃù���L¢û�IOJ���ROù�û+ROú&IKJMeOúþù����oÿ��Åú&JÏROú&IKJMeOú&ù"���
NQeØeKù���JMRON���JÃe
¿m¾5J���ü¯ùdIEROú&J©ÁÅú&ù��QJÏýMù���L&b&RÑûÙRONQùXP+ùXIvýÑúþùXeOJÃPäûÙeØû ¿�¾)J)��L¢JMIOýÃJMP)RÑû�cdJGù�ü
ROúþJD��û�¾)N��$b���IÑûÙRONQùÎÿ�S)ù"��JEJ)¾)L¢JMION���JMP)ROe�ÁÅNQROú$ú&NQeOROùdI&��ùÙüÝJÃeORON���û�ROJ���JMIKIOùdIOeT_ab&eObÎû����À�
eOúþùXIOR�f�ùXI¶��JÈû�eKb&IOJÃe�ùÙü�ýMù���L&b&RÑûÙRONQùXP¢û��DÁvùXI&¬�eKLÎJMP���ü¯ùdI�JÈûÙý�ú��&JMýMNQeKNÍùdP9ÁvJMIKJ,P&ùdR
ýMùdP5÷)NQP&ýMNQP&c�JMP&ùdb&cXú�ROùpM�b&eKRON ü���ROúþJÛû����&NQRONQùXP¢û��oýÃù���L��ÍJ�¾5NQR5��ùÙüáN���L��ÍJ���JMP)RÑû�RKNQùXP�ûÙP���¢JMúÎû^÷)NQùXIÈÿEñþùXIÅùdROú&JÃIÅýMùXP&eKN��&JMIÑûÙRONQùXPþe"û��¢ùXbþRáõCYæö�cdION���cdJMP&JMI�û�RKNÍùdP�eOJMJ¶ÃQ[/�)ôo[)#&ôx[ÈV�ÆOÿ½/JÏL&IOJMeKJMP)RGeOù���JTP)b���JMIONQýÈû��qJ)¾)LÎJMIKN���JMP)ROeÅýÃùXP&ýMJÃIOP&NQP&c�ROú&J�L¢JMIÕü¯ùXI;��û�PþýMJGù�ü}�þN­üaY

[/�



uniform p                 

adap p                    

hp, ratio .01             

hp, ratio .1              

hp, ratio .3              

hp, ratio .7              
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ñoNQcdb&IOJy��:�6"Yø÷dJMIOeKNÍùdP�ûÙP��	û��ÎûÙL&RONQ÷XJGõ)YÔö)Y¹÷XJÃIOeONQùdPoÿ

h−version                   

p−version                   

hp, ratio .7                

hp, ratio .8                

hp, ratio .9                

hp, thres 10                

hp, thres 100               

hp, thres 1000              
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ñxNQcXbþIOJ{#7:�`©�Îû�L&RKNQ÷XJ�õ)Y¹÷XJÃIOeONQùdPoô&û��ÎûÙL&RONQ÷dJØö)Y¹÷XJÃIOeONQùdPäûÙP��	û��ÎûÙL&RONQ÷dJ"õCYæöCYø÷dJMIOeKNÍùdPoÿ
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ñxNQcXbþIOJ�W�:�Uvù���L&b&RÑûÙRONQùXP¢û����&ù"��ûÙNÍP

ñxNQcXbþIOJy��:J®¹P&NQRONÔû��qýÃù5û�IKeOJ�cdION��
[^]



ñxNQcXb&IKJn×�:x`M�ÎûÙL&RONQ÷XJ��À��IOJY¿¢P&J)�	cdION��oô&õCYø÷dJMIOeKNÍùdP
ka linear elasticity

RESULTS: 1- DISPLACEMENT
DISPLACEMENT - MAG MIN: 7.12E+01 MAX: 1.02E+02
DEFORMATION: 1- DISPLACEMENT
DISPLACEMENT - MAG MIN: 7.12E+01 MAX: 1.02E+02 VALUE OPTION:ACTUAL
FRAME OF REF: PART

 7.12E+01

 7.43E+01

 7.73E+01

 8.03E+01

 8.34E+01

 8.64E+01

 8.94E+01

 9.25E+01

 9.55E+01

 9.85E+01

 1.02E+02

ñxNQcXb&IKJã]£:ÌUvù"��L&bþROJ)���&NQeOL��Ôû�ýÃJ)��JMP)RvùXP�IOJr¿ÎP&J)�	cdION��
[^V



ü¯JMIKJMP)Ry¿¢P&NQROJ$J)�QJ)��JMP)RG÷XJÃIOeONQùdP&eÈÿ*ÑÏJML&NQýMRKJ)�/NQe�ROú&J�JÃIOIOùdIy��J^û�eObþIOJ)��NQP,JMPþJMIOc"�,P&ùdI&�
÷XJÃIOeObþeØRKú&JÅP)b��w�ÎJÃIoù�üqb&P�¬)P&ù�ÁÅPþeÌNQP$ROú&JD�QNQP&JÈûÙI�e&�)eORKJ)� ù�üqJ)Ê)bÎû�RKNÍùdP&eÈÿJ�Åú&JvJ)¾&û���L��QJMe
eOúþù�Á ROú¢û�RTRKú&J$b&P&N ü¯ùXI;�1öCYø÷dJMIOeKNQùXP	NQeÅü¹û�eORKJMIGROúÎûÙP	ROúþJ�b&PþN­ü³ùXI&��õCYø÷dJMIOeKNÍùdPoô:�&NgËqJMIOJÃP5R�¢JMúÎû^÷)NQùXIEùÙüoROú&JGû��ÎûÙL&RONQ÷XJÅ÷dJMIOeKNQùXP&eÅû�P���L¢JMIÕü¯ùXI;��û�PþýMJÅù�üoRKú&J"õCYæö�û��ÎûÙL&RONQùXP+ü¯ùdIEeOù"��J
ROúþIOJMeKú&ù����	LÎûÙIÑû���JMRKJMIOe^ÿEñ&ùdI��&JÃRÑû�N��QJ)��J)¾)L��Ôû�P¢û�RONQùdP�eOJÃJ¶Ã>�/ÆOÿ

ñxNQIOeKRÅJ)¾&û���L��ÍJÅNQeTû$P&J^û�I&����Ê5b¢û��&I�û�RONQýÏùXP&JXô
q Co_9�Îf ÷ [�ÅH��é�ÃgÄã["ÅÈ[rÆ 0

ÁÅNQROú�ú&ù���ùXcdJMP&JMùdb&eòÑÏNQIONQý�ú��QJMRM�¢ùXbþP��Îû�I;�	ýMùdP��&NQRONQùXPþeÈÿ{�Åú&J�IKJMeOb��QRKeãûÙIOJ�NQP�¿Îcdb&IOJÃe��
û�P��¦�4_ÔýMù"��L&b&R�û�RKNÍùdPÎû����&ù"��ûÙNÍP�ùXP��À��[�Bd]XfÃÿ,ñxNQcXb&IKJç��eKú&ù�ÁÅe�û�ýMù"��LÎûÙIONQeOùdP/ù�ü"õCY
÷XJÃIOeONQùdP&eyÁÅNQROú��þNnËqJMIKJMP)R�ùXI;�&JMITöxÿ�ñþùXIM�QNQP&JÈûÙIGJ)�QJ)��JMP)RKeáö ÷ [�û��¢û�L&RKNÍ÷)NQR5���&ù)JMe�P&ùdR
LÎû/��ù�Ë�ÁÅú&JMIKJÈû�e�û��Îû�L&RKNQ÷5NQR5��NÍeÏL&IOJ\ü¯JMIÑû����QJGü¯ùdITú&NQcXúþJMIØöxÿD�Åú&J$eOù��Qb&RKNQùXP�NQeT÷XJÃI&��ÁØJ��À�
û�LþL&IOù�¾)N���ûÙROJ)�Ð�@��Ê5b¢û��&I�û�RONQý�J)�QJ)��JMP)RKeÛûÙP��/JM÷XJÃI&�í�QNQP&JÈûÙIÛûÙL&L&IKù�¾5N���û�RONQùdP�IKJ)��ûÙNQP&e
L¢ù5ùdIÈÿ��ÏJ)¾)Ry¿¢cXb&IKJç��eOú&ù�ÁÅe$ROú&J�L¢JMI¹ü³ùXI&��û�P&ýÃJ�ù�üTRKú&J�IKJ)�Ôû�RKJ)��õ)YÔö/÷XJÃIOeONQùdP&eÈÿ��ÅúþJ�&NQcXcdJMeOR+LÎû�IKR�ùÙü ö/IKJY¿ÎP&J��?J)�QJ)��JMP)ROe�ýMù"��LÎûÙIOJ)��ROù�õ/IOJr¿ÎP&J)�î�&J)�QNQ÷XJÃIOey�¢JMeOR$L¢JMI¹ü¯ùdI¹Y��ûÙP&ýMJXô&ûÙL&L&IKù5û�ý�ú&NQP&c$ùXIKNQcXNQPÎû��)ö�÷XJÃIOeONQùdPoÿ�ÏJ)¾)RoJ)¾&û���L��QJ�NÍeoûÙP�û�P¢û����)RONQý�ùXP&JXô�û��ÍeKùTL&IKJ�ü¯JMIKIONQP&cÏú&NQcXú&JMIxùXI;�&JMIEû�L&LþIOù�¾)N���û�RKNQùXP&e;:

q Co_9�Îf ÷ ýMùXet� ë ýMùXe7� 
 ýÃùXe7� 0 Å ��é�ÃgÄ�rsB���Å
rsB��1Æ 0
ÁÅNQROú�ú&ù"��ùXcdJMP&JMùdb&e*ÑTNQIKNÍý�ú��QJMRÌ�¢ùXb&P��¢û�I&�4ýMùXP��&NQRONQùXP&e^ÿî�Åú&J�IOJMeKb��QROe�û�IOJ�ýMùdP)RÑû�NQP&J��
NQP�¿Îcdb&IOJ�#�_ÔýMù"��L&bþRÑû�RKNQùXPÎû����&ù���û�NQP�ùXP�����[�BX]þô��&NgËÝJÃIOJMP)R�eOý^û��QNQP&c5fÃÿÂÑÏNnËqJMIKJMP)R�õ)YÔö
÷XJÃIOeONQùdP&eTû�IKJTýMù"��LÎûÙIOJ)��ROù�ûÙP�û��¢û�L&RKNÍ÷dJ"õCYø÷dJMIOeKNQùXP�û�P���û�P�û��ÎûÙL&RONQ÷dJEö)Y¹÷XJMIKeONQùXPoÿ��ÅúþJ�½]ÅRKú&IOJMeKú&ù�����õCYæö+÷XJMIKeONQùXP$L¢JMI¹ü¯ùdI&��e
�¢JMeOR^ô�ÁÅú&JÃIOJÈûÙeØõ)YÔö�÷dJMIOeKNQùXP&e�ÁÅNQROú�úþNÍcdú&JMI�ùXI��Qù�ÁvJMI
õ^BMö�IÑûÙRONQù�û�IOJ{�¢JMRORKJMIGNQP�ûÌ��N������ÍJÅLþúÎû�eKJXÿï�Ú9Y t�� ÞJá������vu�Þ�ÙDâ�ävuºÞ
á�#
½/J�û��ÍIKJÈû�����ú¢û^÷XJ�L&IKJMeOJÃP5RKJ)�~ûÙP	NQROJMI�û�RKNÍ÷dJ�R5Ávù�Y5�ÍJÃ÷XJ)�J�&ù���û�NQP¶�&JÃýMù���LÎùdeONQRONQùXP�eKù��Q÷XJMIÁÅú&N��QJ	ýMùdP&eORKIOb&ýMRKNQP&c~ûÙP�ùXL&RKN���û��veOJÃR�ùÙü�eOúÎûÙLÎJ�ü¯b&P&ýÃRONQùXP&e�eON���N��Ôû�I+ROù9ÃQ[/�)ôT[YÆOÿ ½/J
P&ù�Á�ýMù���LÎû�IKJTNQRºÁÅNÍRKú�ûÙP&ùXRKú&JMITû�LþL&IOù)û�ý�ú��&b&JGROù�Ã½V�ÆoùXP��À��J�¾5L��ÍùdNQRONQP&c�RKú&JGú&NQeOROùdI&��ù�ü
IOJr¿ÎP&J)�$cXIKNÀ�þeqýÈû����QJ)��ýMýÃcÎÿ��TLþRON���û��ÈýMùdP)÷XJMIKcXJMP&ýÃJØúÎûÙe
�¢JMJMP�LþIOù�÷XJÃPGü¯ùXI:�QNQP&JÈûÙIqJ)�QJ)��JÃP5RKe
NQP�Ã #�ÆOÿ�½/J�ý�ú&ù)ùXeOJ�û���b��QRONQcdION��;w 
�Ï 
 eOù"�Í÷dJMIyÁÅNQROúí� � �����Íù)ýY¬�e&�@�¶��JMROIKNÍýw­�ûÙb&eOeÕY
S)JMN��&J���e&��ù5ùdROú&JÃI�ü¯ùdI�ROúþJ,c"�Íù"�Îû��Ïe&�)eORKJ)� ûÙIONQeONQP&c/NQP��þù���ûÙNQP¦�þJMýMù���LÎùdeONQRONQùdPàûÙP��
L&IKJMeOJMP)RÏeOù���JÅNQROJMI�û�RONQùdP�ýMùXb&P)RKeáûÙP���IKJMeON��&b&b��uIOJ)�þb&ýMRONQùdP�IÑûÙROJMe^ÿ��Åú&JÏýMýMc�û��QcXùdIONQROú��
NQeÅùXIKNÍcdNQPÎû�������J�Ê5bþNÍLþLÎJ)��ÁÅNQROú	û��&NÔû�cdùXPÎû��ÎeKýÈû��QNQP&cÎÿÇxû�eORxJ)¾&û���L��QJÌNQe ü¯IOù"�à�ÍNQP&J^û�IqJ)�Ôû�eKROù{��JÃýÑú¢û�P&NQýMe^ÿ:�Åú&JDÇoû���xJ�J)Ê)bÎû�RKNÍùdP&eÌûÙIOJveOù"�Í÷dJ)�ÁÅNQROú�ûGRKú&IOJÃJ �þNÀ��JMP&eKNÍùdPÎû��@�&NQeKL��Ôû�ýMJ)��JMP)RØû�LþL&IOù)û�ý�úoÿx` HxùXNQeKeOùXP�I�û�RKNÍù+ù�ü�� �dVGNQeEb&eKJ)�oÿ�Åú&JMIKJTû�IKJØP&ùÏNQP5RKJMIONQùdIqü¯ùdIOýMJMeEûÙP��y��ùdeORxLÎû�IKRoù�ü¢ROú&JveOb&IÕüøû�ýÃJØNQeqü³IOJMJXÿ��ÏP����GROúþIOJMJÅùdb&ROJMI
e&Ê)bÎûÙIOJMe�ú¢û^÷XJ�û�L&IKJMeOýÃION��ÎJ��¦�þNÍeKL��Ôû�ýMJ���JMP)RGLÎùdNQP5RKNQP&c�ü¯IOù"� ýÃJMP)ROJMI�RKù	ùXb&RKeON��&JXÿ��ÅúþJ
J)�Ôû�eKRONQýM�¢ù@����û�P���NQROemNÍPþNÍRKNÔû��)cXIKNÀ��ûÙIOJÅeKú&ù�ÁÅP�NQP�¿ÎcXb&IKJMeÅW�û�P��¶�þÿÌñxNQcXbþIOJ�×GeKú&ù�ÁÅeáû+õ
IOJr¿ÎP&J)��cXIKNÀ���&b&IKNÍPþc�ýMù���L&b&RÑûÙRONQùXP�ûÙP��w¿¢cXb&IKJ�]{¿¢PÎû�������eOú&ù�ÁÅeÅRKú&Jy�&J\ü¯ùXI;��J)���Îù@���)ÿ

ñxNQcXb&IKJTV�eKú&ù�ÁÅevROú&J©�ÎJMú¢û^÷5NQùdIEù�ü
�¢ùXRKú�eOù"�Q÷XJMIKeEü¯ùdIØû�P�û��ÎûÙL&RONQ÷dJTõ)YÔö�÷XJÃIOeONQùdPoÿEñ&ùdI�&NÔû�cdùXPÎû��ØeKýÈû��QNQP&c�NQR�eKú&ù�ÁÅe�R5�)L&NQýÈû��º�ÎJÃúÎû^÷)NÍùdI�ù�üM�&JÃýMIOJÈûÙeONQP&c4P5b��w�ÎJMI$ù�üGNQROJMI�û�RONQùdP&e
�"!



h, diag scaling                 

h, multigrid                    

p, diag scaling                 

p, multigrid                    

p, dd                           

hp, diag scaling                

hp, multigrid                   

hp, dd                          
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ñxNQcXb&IKJáV£:q`M�¢û�L&RKNÍ÷dJáñ�òEó NQROJMI�û�RKNÍùdP�ýÃùXb&P)ROexü¯ùdI��&NÔû�cXùdPÎû��deOýÈû��QNÍPþcÎô���b��QRKNÍcdION��TLþIOJMýMùdP)Y�&NQRKNÍùdP&JMIÅû�P����&ù"��ûÙNÍPw�þJMýMù���LÎùdeONQRONQùdP�L&IOJMýÃùXP��&NQRKNÍùdP&JMI$_��&NgËqJMIOJMP)R ¿ÎPÎû��qLþIOJMýMNQeKNÍùdPÎfMÿ
ûZü¯ROJMI�û�P4ú&NQcXú4LÎJÈû�¬~ûÙRÛû¸�Qù�ÁuP)b��w�ÎJÃI�ù�üGb&P�¬)P&ù�ÁÅP&e^ÿí��ùXR�û��ºÁØùdI&¬?û����&e$b&L�ROù/û
e;��û����xýMùXP&eKRÑûÙP5R��&JML¢JMP��&NQP&c	ùdP ûÙe&�@��LþROùXRKNQýÈû����¢JMúÎû^÷)NQùXIÈÿ�H�IKJMýMùdP��&NQRONQùXPþNÍPþcç�QJÈû��&e�RKù
ýMùdP&eOR�û�P)R��Qù�ÁvJMI�P5b��w�ÎJMIKe�ù�üoNQROJMI�û�RKNÍùdP&eÈô��&b&REJÈûÙý�ú�NÍRKJMIÑûÙRONQùXP�NQRKeOJ)� üqNÍe���ùXIOJvJ)¾)L¢JMP&eONQ÷dJXÿ
H�bþIOJ{��b��QRONQcXIKN���­�û�bþeOe¹YOS)JMN��&J��qNÍP�ýMùXP&M�b&P&ýMRKNQùXP¶ÁÅNQRKú�ùXbþIØùdL&RON���N�óMJ���eOúÎûÙLÎJÏü¯b&PþýMRONQùXPþe
eKJMJ)��eÅRKù��¢JGüøûÙeORKJMIÅROúÎûÙP���ùXIKJ"û����&NQRONQùXP¢û��m�&ù���û�NQPw�&JMýMù"��L¢ùXeKNÍRKNQùXPwÁÅNQROú���b��QRONQcdION��oÿ
y s t¼v¶¹+ü/·¶|}»�twv
½/J�úÎû^÷dJ�LþIOJMeKJMP)ROJ)��û�ü¯IÑû���J)ÁvùXI;¬�ü¯ùXI�û��Îû�LþRONQ÷XJ�õ)YÔö ¿ÎP&NQROJ�J)�QJ)��JMP)RÌ��JMRKú&ù@�&e$ü¯ùdI
eKJMýMùXP���ùXI;�&JMIº�Îùdb&P��ÎûÙI&��÷Xû��ÍbþJØL&IKù����QJ)��eÈÿx`TN���NQP&cGû�P�JYÂ�ýÃNÍJÃP5RvýMù"��L&b&R�û�RKNÍùdPÎû��)ýMù@�&JÁÅNQROú�ü¯b��À����û�b&RKù���ûÙRONQýTýÃùXP)ROIKù��¹ô�ÁvJ�úÎû^÷dJ�ý�ú&ùXeKJMP,RKú&J�õCYæö�÷XJMIKeONQùXP�ù�ü�¿ÎP&NQROJ+J)�QJ)��JMP)RKe
JMPþeOb&IKNÍPþc?_ÔeKb��)YOfGJ)¾)LÎùdP&JMP)RONÔû��EýMùXP)÷dJMIOcdJMP&ýMJ�NQP,ýÃùXP)ROI�û�eOR+ROù	RKú&J�eOR�û�P��ÎûÙI&�?û��ÍcdJ)�&I�û�NQý
ùdP&JXÿº��ù�cXJMP&JÃIÑû�RKJ�RKú&JGü¯b��À�qýÃùXP)÷XJMIKcXJMPþýMJ�ùdI&�&JÃIÈômÁØJ��À� YOû��ÎûÙL&ROJ���cdION��&eÏúÎû���ROù��ÎJ+cXJMP)Y
JMI�û�RKJ)���@��ROú&J+ýMù@�&JXÿ�Åú&J{�&J)��û�P��þeEü¯ùdIØJrÂ�ýMNQJMP&ý)��NÍP�ýMùXP&M�b&P&ýMRKNQùXP�ÁÅNQROú�bþP&eORKIOb&ýMRKb&IOJ��	cXIKNÀ�þe�_��¢JMýÈû�bþeOJ
ùÙüÌcXJÃù���JÃROI&��ýMùXPþeOROI�û�NQP)ROeGû�P��	û��¢û�L&R�û�RONQùdPÎfMô)÷XûÙI&�)NQP&c�LÎù"���5Pþù���NÔû����&JMcdIOJMJMe�_aNÍP�eKLÎû�ýMJ
ûÙP���NQP�û��ÎûÙL&RÑûÙRONQùXP+ú&NQeOROùdI&�&f�û�P��$eOù"��JvýMùXPþýMJMIOPþeØùdP�IKù��&b&eKROP&JÃeOevIOJ)Ê)b&NQIOJ���P&J)Á�eOúÎûÙLÎJ
ü¯bþP&ýMRONQùdP&eÈÿD�ÅúþJ��&NgËqJMIOJÃP5RGL¢ù����)P&ù���NÔû��m�&JMcXIKJMJMe�ý^û����qü¯ùdITRKú&J�ýÃùXP&ýMJÃL&RGù�üÌöCYøú&NQJMI�û�IKýÑú@�
ùÙüÝRKú&JTeKúÎû�L¢JÅü¯bþP&ýMRONQùdP&eÈÿJ�Åú&JTJ^û�e&��ûÙeOeKJ)�w������ù�üqROúþJTc��Qù"�Îû��)eORKNgËÝP&JÃeOeD��ûÙROIKNÀ¾�ûÙP���ROú&J�Qù5û���÷XJMýMRKùXIÏùXP	b&PþeOROIKb&ýMRKb&IOJ)�/cdION��&eÏù�üØeKNÀ��L��QNQýMJMevý)�QJÈû�I;�À���QJÈû��	ROù�ROú&J�IKJ)Ê)b&NQIOJ)��JMP)ROe
ùÙüÝe;������JMRKI&�Gù�üqROúþJÅeOúÎûÙLÎJvü¯bþP&ýMRONQùdP&eEùXP�RKú&JD�¢ùXb&P��¢û�I&�$ù�üqJÈûÙýÑú�NQP��þNÍ÷)N��&bÎû��)J)�QJ)��JMP)R^ÿ
ñxNQPÎû�������NQP��&JML¢JMP��þJMP&ýMJ�ùÙü ùdIONQJMP)RÑûÙRONQùXP��&J���û�P��&eÅe&�@�¶��JMROI;��ù�üEROúþJ�eOúÎûÙLÎJ+ü¯b&PþýMRONQùXPþe
ùdP�ROúþJyÁÅú&ù��QJÏJ)�QJ)��JMP)R^ÿ�Tù�ÁvJM÷dJMIÈôxNQRyÁáûÙe�L&IKù�÷XJ)�oôxROú¢û�R�P&ùäüøû���NÀ�QN JMeTùÙüáeKúÎû�L¢J�ü¯bþP&ýMRONQùdP&e�NQP �þNÀ��JMP&eKNÍùdP&e
ú&NQcdú&JMI�RKúÎû�Pîò ÷ [�ýÃùXb����/úÎû^÷dJw�ÎùdROú?LþIOùXL¢JMIKRONQJMeÈôxö)Y¹ú&NQJMIÑûÙIOý�ú@�?û�P��/e;�@�¶��JÃROI&�)ôoûÙR
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ùXPþýMJÏü¯ùXIveOR�û�P��ÎûÙI&��L¢ù����)P&ù���Næû��)eOLÎûÙýMJMeÈÿ �TJMPþýMJ�ROúþJ"eKLÎû�ýÃJMeTùÙüoLÎù"�À�)P&ù"��NÔû��Qe�eOL¢û�P&P&J���@�	ROúþJ�eOúÎûÙLÎJ$ü¯bþP&ýMRONQùdP&e{ÁØJMIKJ�e&�QNQcXú)R&������ù@�&Ng¿ÎJ)�,ûÙP���ö)Y¹ú&NQJMIÑûÙIOý�ú&NQýÛûÙP���e&�@�¶��JMROIKNÍý
eOú¢û�L¢JGü¯b&P&ýÃRONQùXP&eDÁvJMIKJ�ýMùXPþeOROIKb&ýMRKJ)�oÿ�Åú&JÃIOJ�ü¯ùdIOJXôqû¼�&ù���û�NQPw�&JMýMù"��L¢ùXeKNÍRKNQùXP�LþIOJMýMùdP��&NQRONQùdP&JMIÏü¯ùXITõCYÔö�cXION��&e©�Îû�eKJ)�	ùdP,û
eOR�û�P��¢û�I&�w��b��ÍRKN��ÍJÃ÷XJ)�dNÍRKJMIÑûÙRONQ÷XJveOù"�Q÷XJMI�ü³ùXIEõ$cXIKNÀ�þe}ÁÅû�e��&JÃ÷XJ)�QùXL¢J)�oÿ��ÅúþNÍe�ýMùdP&eORKIOb&ýÃRONQùXP
N���L��QNQJ)��ûÙP�ùdIORKú&ùXcdùXPÎû��ÍN�óÈûÙRONQùXP+ù�üqeOúÎûÙLÎJvü¯bþP&ýMRONQùdP&e��@�y��J^û�P&e�ù�üqùXLþRON���N�óÈûÙRONQùXPGù�üqROúþJ
IOJÃeOb��QRONQP&c�ýÃùXP��&NQRKNÍùdP�P)b��w�ÎJÃIOevù�üÌRKú&JGL&IOJÃýMùXP��þNÍRKNQùXP&JMI^ÿ��Åú&JGùXL&RKN���N�óÈû�RKNQùXP$L&IOù)ýMJ)�þb&IOJ�&J)�QNQ÷XJÃIOJ)�	RKú&JGb&P&N�Ê)b&JMP&JÃeOe�_T��ù@�&b��Qù�e;�@�¶��JÃROI&�&fmù�ü�ROú&JGeOú¢û�L¢JGü¯b&P&ýÃRONQùXP&e^ÿ½�NQRKú�eKb&NQRÑû����ÍJÏJMIOIKùXIvJMeORKN���û�RKùXIKeØû�P���IKJY¿ÎP&J���JMP)REeKROIÑûÙROJMcdNQJMeÅeOù"��JvP5b���JMIKNÍý^û��&J)¾dY
L¢JMION���JÃP5RKe�ÁvJMIKJ�L¢JMIÕü¯ùXI;��J)�oô �&J)��ùXP&eKROIÑûÙROJ)�4ROú&J�eOb&L¢JMIKNÍùdI�ýMùXP)÷dJMIOcdJMP&ýMJ	LþIOùXL¢JMIKRONQJMe
ù�ü�L&IOJ\YÕûÙe&�@��L&RKùXRKNÍýEöCYø÷dJMIOeKNQùXP�ûÙP���RKú&JTc"�Qù��Îû��&ýMùXP)÷dJMIOcdJMP&ýMJ�ùÙü õCYæöCYø÷dJMIOeKNQùXPÌ¿ÎP&NQRKJTJ)�QJ�Y��JÃP5RKe�ÁÅú&NQý�ú�û�cdIOJMJMeDÁÅNQRKú�ROú&JÏROú&JMùdI&�)ÿ��Åú&NQe�ÁÅû�eEeKú&ù�ÁÅP¶�¢ùXRKú$ü¯ùXIERKú&JTý�úÎûÙIÑûÙýMROJMIKNQeORONQý�MÑ eONQP&cdb��Ôû�IONQRKNÍJÃe�ù�ü�ROú&JÐÇoû�L��æûÙýMNÔû�P�û�P��4ü¯ùdI�eOù���J��MÑ J)¾&û���L��QJMe�ù�üy�QNQP&JÈûÙI�J)�Ôû�eORKù��JÃýÑú¢û�P&NQýMe^ÿ
z£zMÒ"zD´�z{v¶¹Dz©|
ÃQ[rÆ ®MÿS�Åû��&bs{e;¬Xû&ôd`�ÿ)UvIÑûÙNÍc¢ô}|Îÿ)ó	ûÙP��&J)�¹ô&û�P��H|Îÿ)H�NQR&¬s~û�I�û�P)RÑûþÿÝò}Â�ýMNQJMP)RØL&IKJMýMùdP��&NQRONQùXPCY
NQP&c�ü¯ùdI�ROúþJ�ö)Y¹÷XJÃIOeONQùdPÐ¿ÎP&NQROJ�J)�QJ)��JMP)Ry��JMROúþù���NQP/R5ÁØù¸�&N���JMP&eKNQùXP&e^ÿ Ç � ì���� ²·�¥�`�d;¬�² ì g�h�ce²Ôô��X]þ_��df�:>����#�Ð �"�&[dô&[ÈVdV&[Xÿ

Ã>�1Æ ®Mÿ&�áû��&b�{e&¬Xûþôoó/ÿ
­ãIONQJ)�¢J)�¹ôÌûÙP���|¢ÿoH�NQR&¬s~ûÙIÑû�P)R�û&ÿÌ�Åú&J�L&IKù����QJ)� ù�üÅeOJ)�QJMýMRKNQP&c	ROúþJ
eKúÎû�L¢Jvü¯b&PþýMRONQùXPþe�ü¯ùXIvûÅö)Y¹R5�)LÎJÅJ)�QJ)��JMP)R���JMRKú&ù@�oÿ � g�¡ld;¬�g�hS¡l² � ²�·n¥�`�d;¬�² � d;¡e¢��;«�^�bgM§M¬9§M²aô��X]�:Q[^]XV&[�ÐÝ[^V�!X]þô)[ÈVX]dV&ÿ

Ã>�1Æ ®Mÿ(�Åû��&bs{e&¬Xû�û�P���ó/ÿTS)b&IKN¹ÿu�Åú&J�ö�ûÙP�� õCYÔö)Y¹÷XJMIKeONQùXP&e�ù�ü�ROú&J¸¿ÎP&NQRKJ,J)�QJ)��JMP)R��JMROúþù��xô��ÎûÙeONQýGL&IONQP&ýÃNÍL��ÍJÃeTû�P���L&IKùXL¢JMIORKNÍJÃeÈÿ Ç � ì���� d��;²Ôô��"�&_�#)f�:½WM×d];Ð������þô&[ÈVdV�#¢ÿ
Ã #�Æ+ñvÿd`�ÿS�ØùdIOP&J���û�PþPÛûÙP���H�ÿ³ÑÏJMb��ÎúÎû�I;�oÿoUÅûÙeOýÈû��&NQýD��b��QRONQcXIKNÀ����JMRKú&ù@��ü¯ùdIEJ)���QNQL&RONQý
LþIOù����ÍJ���eÈÿ�·n¥�`fd�¬¦² � hS¡�¢£²Ôôo[^VXVXWþÿqROù�ûÙL&L¢JÈû�I^ÿ

Ã½W1Æ+ñvÿm`�ÿ��vùXIKP&J)��û�P&Poô(�GÿÅò�I&����û�P&PxôØû�P��í��ÿ��"ùdIOP&ú)b��¢JMI^ÿ�` L¢ùXeKROJMIKNÍùdIONGJMIKIOùXI
JÃeORON���û�ROJÃeTü³ùXITJ��À�QNQL&RKNÍý+L&IOù"���QJ)��eGNQP	R5ÁvùäûÙP���ROú&IKJMJ�eOLÎûÙýMJw�&N���JÃP&eONQùXPþeÈÿ Ç � ì��� ²t·n¥�`fd�¬¦² ì g£h�c�²aôq[ÈVXV"�&ÿxROù�ûÙL&LÎJ^û�IÈÿ

Ã>�1Æ+H�ÿMUÅûÙIOP&JÃ÷Xû��QN¹ô���ÿ¦�"ÿ^ó�ùXIKIONQeÈô,��ÿ)�ÅeOb&M�N¹ôZûÙP��y­�ÿY�Eû/�@�ÍùdIÈÿ/�TJ�Á��Îû�eKNÍe¢ü³b&P&ýMRKNÍùdP&eÌûÙP��
ýÃù���Lþb&RÑûÙRONQùXPÎû��XL&IKù)ýMJ)�&b&IKJMevü¯ùdIoö)Y¹÷XJMIKeONQùXP�¿ÎP&NQRKJÅJ)�QJ)��JMP)REû�P¢û����)eONQeÈÿ � g�¡9d�¬¦g�hM¡9² � ²·�¥�`�d;¬�² � d�¡e¢��;«�^��+gM§S¬l§S²Ôôm����:>�S×XWXV±Ð �S×M×XV)ôþ[ÈVXV"�&ÿ

Ã ×1Æ�ÇmÿtÑTJ��¶¬Xù�ÁÅNQý)ódô&`�ÿ^��û�I�û/¿ÝûÙRÈôoûÙP��"|Îÿ ��ÿ:�M�þJMPoÿ�SCù��Qb&RONQùdP	ù�üØJ��æûÙeORKNÍý$eOý^û�RORKJMIONQP&c
LþIOù����ÍJ���e�NQPw�ÍNQP&J^û�IØûÙýMùXb&eKRONQýMevb&eONQP&c�õCYæöw�¢ùXbþP��Îû�I;��J��ÍJ���JMP)R���JMROú&ù@�oÿ ���S`+at¥³¡9²� d;¡�¢£��«�^ ì aMa�c�² � d�¤�¢�²��+gS§M¬9§M²Ôôq[/!&[S: �dW&[�Ð �X]"�&ô)[ÈVdV��þÿ

Ã½]1Æ�ÇmÿMÑÏJ)�¶¬dù�ÁÅNQý)óXô&|Îÿ���ÿ"�M�þJMPoô"½ ÿM�TûÙý�ú&ù�ÁÅNQý)óXôXûÙP��É�$ÿ��Gû�I;���5ÿ���ù�ÁáûÙI&��ûGbþP&NQ÷XJMIÕY
e�û��oõCYæö�û��¢û�L&RKNÍ÷dJD¿ÎPþNÍRKJGJ)�QJ)��JMP)RveORKIÑû�RKJMc��)ÿ)N :ÌUvùdP&eORKIÑûÙNÍPþJ)�	û�L&L&IKù�¾)NÀ��û�RKNÍùdPÛûÙP���¢û�RÑû+eORKIOb&ýÃROb&IKJXÿ.���M`baR¥�¡l² � d;¡e¢��;«�^ ì aMa7ce² � d�¤�¢�²��bgM§M¬9§M²aô�×M×�: ×dV;ÐÝ[d[��þô&[ÈVd]XV&ÿ
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Ã½V/Æ�H�ÿ�ÑÏJMbA�¢úÎû�I;�oÿØUÅûÙeOýÈû��&NQý"ýÃùXP�M�bþc5û�RKJGcXIÑû��&NQJMP)RD��JMRKú&ù@�&evü¯ùdIØJ)���QNQL&RONQýGLÎûÙIORONÔû��:�&N üÔY
ü¯JÃIOJMP)RONÔû��"J�Ê5b¢û�RONQùdP&eÈÿv`M�QcdùXIONQRKú�� ûÙP���P5b���JMIKNÍý^û��TIKJMeOb��ÍRKeÈÿ ®¹PíÑ$ÿ��GJ)�dJMe,ûÙP��|¢ÿA�Tboô)J)�þNÍRKùXIKeÈôn�+¬F��¤�d�d�«M_UgM§�^ò�F¨J¡�¢£d���¡e¢ � g�¡9d;¬�g�hM¡9_U�Sg�h�c����Sg�¨�d;¬"d;g�¤�dn�Mg å �M`fhM_Ugå d1¤��S`+a���^�_U¡9_U�Mg � d;¡e¢��;«�^c���>�}�)ÿ&`Gó	SqôÎH IOù�÷)N��&JMP&ýMJdôo[ÈVdV�#¢ÿ

ÃQ[�!1ÆãH�ÿ�ÑÏJMbA�¢úÎû�I;�oô&H�ÿ�ÇqJMNQP&JÃPoô&û�P�����ÿ��GeOJMIKJMP)RÑû�P)R^ÿØUvùXPþýMJML&RKeTù�üEû�P�û��ÎûÙL&RONQ÷XJÏú&NQJMI¹Y
ûÙIOý�ú&NQýÈû��m¿¢P&NQROJ�J)�QJ)��JMP)RØýÃù��þJXÿ �v� � ì ��¹����M`baR¥�¡9² Ç ¤;_U²s�+gM§S¬l§S²Ôôo[S:>�;Ð �dW&ô&[^VX]dV&ÿ

ÃQ[X[rÆãó/ÿ�ÑÏb��þNÍPþJMIÈÿ�S)L¢JMýMROI�û��©��JMRKú&ù@�&e�ùdP?RKIONÔû�P&c"�QJMeÛûÙP���ùXRKú&JMIw�&ù"��û�NQP&e^ÿ � ² Ç ¤;_U²���S`+at²Ôô��&_T#5f�:>��#5W;Ð��XV"!&ô&[^VXV&[dÿ
ÃQ[��1Æ ½ ÿJ­Gb&NØûÙP���®Mÿt�Åû��&bs{e;¬Xû&ÿ��Åú&J�õxô¢ö?û�P��/õCYæö/÷dJMIOeKNQùXP&e�ùÙüTROú&JÌ¿¢P&NQROJ�J)�QJ)��JMP)R��JMROú&ù@�4NÍP�[��&N���JMP&eONQùdPoÿoN¹ÿQôENQN¹ÿQôENQNQN¹ÿó·�¥³`fd;¬�² � hS¡�¢£²ÔôD#)V�:½WM×S×;Ð �þ[��þô}�þ[��;Ð��XWS×&ô�dWXV;Ð��X]"�&ô¢[ÈVX]"�&ÿ
ÃQ[��1Æ�|¢ÿáó�û�P��&J��øÿ �DÁvù�Y5�QJM÷XJ)�©�&ù���û�NQP��&JMýÃù���L¢ùXeKNQRONQùXP�L&IKJMýMùXP��&NQRONQùXP&NQP&c�ü³ùXI�ROúþJ,L)Y

÷dJMIOeKNÍùdP ¿ÎP&NQROJ�J)�QJ)��JMP)RÌ��JMRKú&ù@�?NQP?RKú&IOJÃJ��&N���JMPþeONQùXP&e^ÿ � g£¡ld;¬�g�hS¡l² � ²O·�¥³`fd;¬�²� d;¡�¢£��«�^j�bgM§M¬9§M²aô��XV£:Q[�!XVdW;Ðq[X[�!d])ô&[ÈVdV�!þÿ
ÃQ[)#�Æ�|¢ÿ���ÿ��©�&JÃPoÿM�ÏL&RON���û��qõ)YÔö�¿ÎPþNÍRKJGJ)�QJ)��JMP)RD��JMROú&ù@�&e^ÿ.���M`baR¥�¡l² � d;¡e¢��;«�^ ì aMa7ce²� d�¤1¢£²��+gM§S¬l§S²Ôôq[d[��&ôq[^VXV�#Îÿ
ÃQ[ÈW1Æ�|¢ÿ
��ÿ��©�&JMPoôºÇEÿ�ÑTJ��¶¬Xù�ÁÅNQý)ódô:½ ÿ��Tû�ý�ú&ù�ÁÅNQý)ódôÌûÙP��í��ÿx`�ÿJ½/JMeORKJMI&��û�P&Pxÿ��ÌùÙYÁÅû�I;��û+b&P&NQ÷XJMIKeÑû��oõ)YÔö�û��Îû�LþRONQ÷XJº¿ÎPþNÍRKJGJ)�QJ)��JMP)REeKROI�û�ROJÃc��)ÿ)NÍN :x`7L¢ùXeKROJMIKNQùXIONxJMIOIKùXI
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