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î�ïèð.`éeêfl`$h}`bò�Ê îKïñð.`dò ï��kò
æ Ý%Þ�ÞIÕwã�ç:ëß ç Ã3ÄÅ Ãäð.`Sa�bdc�ð.`éeêfl`�hP` É á�cìá�e�ù�Õ
æ ÊXÃ Î3^�¾ Ç"ÀÈ¿"Át¾ Ê�Ï·Ã Ç"Ãx¾ ¿§ÀÈÁtÀÈÂbÃ2ÄÅ<ÆÃ ¾#À�Ç�Ç"É$Ê�¿§Ç�ÀÈ¿§Ã#Ê"ÉpÌ�À�Ê`¿§ÀÈÍ^�ê�É$Á Ï2É$Î Ã�çè¾�Ç�Á�Ã Å ¾�Á�¾�ÐÉ¾�ëF¿§À�Ì�ÃzÃxÌ�ÀÈÇ"É=ÄÅ ÆÃ ¾�hP` ËkÉ Ëh¿§Ã Áäë�ÐÉ$Á Ï2É$Î Ã#çè¾�Ç�Á�Ã Å ¾�Át¾ Ç�ÉbÃ ÎÈÀ�ÂbÃ<Á ¾ Ï·Ã Ê�Ê"¾si=ÕíiFí�¾�ël¿"À�Ì·ÃÃ�ÌlÀ�Ç"É=ÄÅ ÆÃ ¾UÌ�ÉÚë�êlÊ Å ÃFËäÐÉ�Í�É Å É�Ê�Ê·ÐÃ Ç�À�¾ßê�Á Å ¾ Ík¿"Ç"¾�ÎÈÉtÏ�Ã Ç§Ã�¾U¿�Ã ÁtÃ Í�ì�¾UÌ�ÉÚÏ·Ã<Ê"Ê"¾lÕ Ðä

Å Î Ã Ç�¾yé=êlÉzÉ$Ê�¿"ÉzÏ�Ã Ê"Ê�¾tÏ3¾FÌlÉxÊ"É�ÇpÉZÒlÉ Å êl¿§Ã Ì�¾tÌ�ÉxÁt¾=Ì�¾yékê�É�fl`xÊ"ÉK�"Ãj¾jÁtÀÈÍ�À�Á�À�Â�Ã Ì�¾�ÇÌ�É î(Ã ¾ Î�¾�Í�^�¾@Ì·ÃÑÌ�À�Ç�ÉFÄÅ ÆÃ<¾ghP`�Ã@Ï·Ã Ç`¿§ÀÈÇ�Ì�Éßð.` Ë#É�Í�É$Ê�¿§É Å Ã<Ê"¾ Ì�À�Â$É�Á�¾�Ê�ékê�É ¾Ï�Ç�¾ Å É�Ê�Ê"¾�ÐÉ�¾zÌlÉÀu�ê�Ê Å Ã�î%À�ÍlÉbÃ Ç ä ÒlÃ<¿§ÃlÕ°¬FÉ�îDÐÉ�ê�ÁtÃ�çèê�Í�ÄÅ ÆÃ<¾zékê·Ã<Ì�Ç·ÐÃ<¿"À Å Ã Ì�Ãxçè¾ Ç"ÁtÃlíîKïñð2òdc�ðlï�ÐUð�eñð�ïñð�eñò6Ë�Ï3¾=Ì�É�Á�¾�Ê�Ì�ÉR¿§É$Ç"Á�À�Í·Ã Çnf.`#Ã<¿§Ç"Ã4_�ÐÉ$Ê�ÌlÉxê�Á�Ã�ç<Ð¾ Ç"Áäê�Î�ÃlËRx¤�,z8í
f.`Àcó� hPï` Í9`

h ï ` ÐhP` ø ïj��ò
Ã ¾�Íh¿"ê�Ì�¾�Ë-Ï·Ã Ç"ÃUîô^�É$Ç§Ã ÎLË%Í ÆÃ ¾�Î�ÀÈÍ�ÉbÃ Ç$Ë%Ã�ÁtÀÈÍ�À�Á�À�Â�Ã2ÄÅ ÆÃ ¾�Ã ¾�Î�¾�Í�^�¾�Ì�Éjê�ÁtÃ�ÌlÀ�Ç"É=ÄÅ ÆÃ ¾Ì�É Ì�É$Ê Å À�Ì·ÃjÏ2¾=Ì�É Ê"É$Ç�ë�Ã Ê�¿§Ã Íh¿§É ¿§Ç§Ã<ë·Ã Î�ìl¾�Ê§ÃäÉ�Ã Ê�Ã ÎÈ¿"É�Ç�Í·Ã<¿§À¥_<Ã Ê Å ¾ Í�Ê"ÀÈÊ�¿§É$Á É�Á ÏlÇ"¾9t
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Å É�Ì�ÀÈÁtÉ$Ík¿"¾�Ê Ê"ÀÈÁtÏ�ÎÈÉ�ÊxÌ�É�ë�ê�Ê Å ÃUÃ<¿§Ç"Ã4_�ÐÉ$Ê�Ì·Ã�Ç"É$Ì�ê�ÄÅ<ÆÃ ¾�Ì�¾�Ï·Ã Ç%�Ã Á�É$¿§Ç�¾Éf»Ã<¿FÐÉ�ékê�Ét¾Ì�É Å Ç=ÐÉ�Ê Å À�Á�¾Uï��kò�Ê"Éõ�"ÃÏ_ É�Ç�À�¢ Å Ã Ì�¾�Õ
ön÷�ø ù ú¼�û�üÅýküþýx¼óÿ ú³����Iÿ�³ ýx¼�¸����Iýx³
Ó�¾Ï¨ ÐÉ$¿"¾FÌl¾yÌ�É�¨áÐÃ6ÒFÀÈÁ�Ã�Ì#É�Ê Å À�Ì·ÃFË�Ã�Ì�ÀÈÇ"É=ÄÅ ÆÃ ¾äÉ$Ê Å ¾�Î�ì�ÀÈÌ·Ã�Íl¾yÏ·Ã Ê"Ê�¾�á ÐÉ ídhP`yc �ÅÍ9` Õ
¬FÉ$^�ê�É$Á ¾�ÊpÏ·Ã Ê�Ê"¾�Ê Å ¾�Á ë�ê�Ê Å Ã�ÎÈÀ�Í�É�Ã Ç�ÉZÒ�Ã6¿�ÃjÉz¾ Ê�ÌlÉ�u�Ã Ç"Â$À�Î Ã<À*É�u�¾�Ç`Ô�É$À�Í�xfù$z8í
� � Ã Ê�Ê"¾ Å ¾�Á u�ê�Ê Å Ãrî%À�ÍlÉbÃ Ç ä ÒlÃ<¿�ÃÌ#É$Ê"Ì�É�ékê�É|hP`c �ÅÍ�`<Ë�Ã�ÉRÒFÏ�Ç�É�Ê"Ê ÆÃ ¾»Ï·Ã<Ç§Ã�f.`�Ì·Ã Ì�Ã/Ï3¾�ÇUïj��òäékê·Ã ÍlÌ�¾@î ÐÉ�ê�Á�Ãékê·Ã ÌlÇ·ÐÃ<¿"À Å Ã	ÐÉzÃyÊ"É$^�ê�À�Íh¿"É íYf.`yc Í ï` Í�`��,Í ï` ÐÉÍ9`6Õ
� � Ã Ê�Ê"¾tÌ�É�u�Ã Ç"Â$À�Î�Ã À*É�u�¾ Ç�Ô�É�À�Í
ä Á ù	��
�
lË,u�Ã Ç"Â$À�Î�Ã À�ÉYu�¾�Ç�Ô�É�ÀÈÍCË�xfùAzLË<Ã Ï�Ç"É$Ê"É$Ík¿§Ã Ç§Ã<Á êlÁ�ÃpÍ�¾4_<Ã�É$Ê Å ¾ Î�ì·Ã�Ì�ÉX¿§Ã ÁtÃ Í�ì�¾Ì�ÉXÏ·Ã Ê�Ê"¾#Ï�Ã Ç§Ã�¾k¨ ÐÉR¿§¾=Ì�¾�Ì�É�¨áÐÃ6ÒFÀÈÁ�ÃyÌ#É�Ê Å À�Ì�ÃlÕ ä Ê�¿§Ã�Ï�Ç�¾�Ï3¾�Ê�¿§Ã Å ¾ Í�Ê"ÀÈÊ�¿§É�É�Á(¾�ëF¿§É�Çfl`yc±ù%��~1`#¾�ÍlÌ�É í

~1`yc� ï `$�lb�� `$�lb
 ï `"�lb  `$�lb

¾�ê ~1`yc � ï`$�lb�� `$�lb
 ï `$�lb � `$�lb¾�Í�ÌlÉ  `$�lbnc�ð.`y�Ñð.`"�lbpÉ � `"�lb�c Í9`À�ñÍ9`$�lbZË3Ç"É�Ê�ê�ÎÈ¿§Ã Í�Ì�¾�É�Á Ì�ê·Ã Ê�ç<Ð¾ Ç"Áäê�Î�Ã ÊÏ·Ã<Ç§Ãy¾y¿�Ã ÁtÃ Í�ì�¾yÌl¾tÏ·Ã<Ê"Ê"¾tÃ ékê�À%Ì�É$Í�¾�Á�À�Í·Ã<Ì·Ã Ê�Ç"É$Ê"Ï3É Å ¿§À�_<Ã Á�É�Íh¿"ÉzÏ3¾�Ç��}����É��}����Õ

� � Û�Ü�� Ü ¼ Ù å Ý½ Ø�Ü�� å Ý ¶�Û°½�àâyãå Ü Ý½ ¹ßÞ ¼Kâpå
Ó�É�Ê�¿§ÃUÊ�ÉFÄÅ ÆÃ<¾�Ì�É�Ê Å Ç�É$_�É$Át¾ ÊyÃ ÊzÌ�ê·Ã ÊzÌ�À�Ç�ÉFÄÅ<Æ¾�É�ÊzÏ�Ç"¾ Ï2¾�Ê`¿�Ã ÊzÍ�É$Ê�¿§É�¿§Ç"Ã ë·Ã ÎÈì�¾UÉtÃ Ï�Ç�É"tÊ�É�Íh¿�Ã Á�¾�Êté=ê�Ã<¿§Ç�¾	¾�Ï�ÄÅ<Æ¾�É�ÊtÏ·Ã Ç"Ã ¾ Å ¾�Íh¿§Ç�¾�Î�É�Ì�É�Ï�Ã Ê"Ê�¾»Ç"É$Ê"ê�Î�¿�Ã Í�Ìl¾	É�Á ê�Á Í�¾4_ ¾Ã Î�^�¾�Ç�ÀÈ¿§Á�¾�Ï·Ã Ç"Ã»¾ ¿§ÀÈÁtÀÈÂbÃ2ÄÅ<ÆÃ ¾	ÀÈÇ"Ç"É$Ê�¿"Ç"ÀÈ¿§Ã	Ï·Ã Ç"Ã	çèê�Í�ÄÅ<Æ¾�É�Êv^�É$Ç§Ã ÀÈÊ�Õ {�Ê�ÌlÀ�Ç"É=ÄÅ Æ¾�É$Ê�Ê ÆÃ ¾¾�ëF¿§À�Ì�Ã Ê#ÃÚÏ·Ã<Ç�¿§ÀÈÇ�Ì�É�ê�Á�Ã Å ¾�ÁäëlÀ�Í·Ã2ÄÅ<ÆÃ ¾ÚÎÈÀ�Í�É�Ã Ç�Ìl¾�Êk^�Ç§Ã<Ì�À�É$Ík¿"É�Ê#Ì�Ã Ê#Ì�ê·Ã<Ê»Ðê�ÎÈ¿"À�ÁtÃ ÊÀ�¿§É�Ç"Ã2ÄÅ Æ¾ É�Ê�Õ
��÷�ø � �\¶·¼�����³dü ø ½��#¶lü���üX¸Hûl³ �#³�¶·³"!$#&%'����üX¼�¸)(*##³dýx¶ ú³Jû+�,�%³�¸
Ó�¾�ÁÑÐÉ$¿"¾FÌ�¾zÌ�É�Á+ÐÃnÒlÀÈÁ�Ã#ÌlÉ�Ê Å À�Ì·ÃzÏ·Ã Ç"Ã çèê�Í�ÄÅ Æ¾�É$Ê�ékê·Ã Ì�Ç�ÐÃ<¿§À Å Ã Ê�Ì�É�Ì�ê·Ã<ÊY_<Ã Ç"ÀbÐÃ9_�É$À�Ê�¾�Ê¿"É�Ç"Á�¾�Ê�Ì·Ã Ê"É$é=ê��É�Í Å À Ã�ð.`�Ã Î�¿§É�Ç�Í·Ã Á.-=Ê"ÉpÉ$Ík¿"Ç"É�Ì�ê·Ã ÊXÇ"ÉR¿�Ã Ê$Ë Å ¾�Ílçè¾�Ç�ÁtÉpÌ�É$Át¾ Í�Ê�¿"Ç§Ã Ì�¾É$Á x�i,zLË�Ê"É$Í�Ì�¾jékê�ÉxÉ�Ê`¿�Ã Ê�Ç�É$¿�Ã<Ê�Ï2¾ Ê"Ê"êlÉ�Á Å ¾�Á�¾äÏ2¾ Ík¿"¾yÌ�ÉxÀ�Íh¿"É�Ç"Ê�É Å ÄÅ ÆÃ ¾j¾äÏ3¾�Íh¿§¾yÌ�ÉÁUÐ� Í�ÀÈÁt¾�Ì·Ãjé=ê�Ã Ì�Ç·ÐÃ6¿§À Å ÃlÕ0/pÉ�Ê"êlÁtÀÈÁt¾�Ê�ÃjÊ�ÉA^�êlÀ�Ç�É�Ê`¿§ÉzÇ"É$Ê"ê�Î�¿�Ã Ì�¾lÕ¬FÉõ�"ÃÚîßê�Á�Ãyçèê�Í�ÄÅ<ÆÃ ¾�ékê·Ã<Ì�Ç·ÐÃ<¿"À Å Ã�ë�ÀÈÌ�À�Á�É�ÍlÊ"À�¾ Í·Ã ÎCÍ·Ãjçè¾�Ç"ÁtÃ�îKïèð2òYcìplø��zðlï�ÐUð�Ë
Å ¾�Á ð�c ïèð�b�ó�ð21Rò ï ÉwÐ c¦xwùwp�è�pÉ~1z8ó Å ¾ Á:ù|Ê ~�m�ô õäÕ æ ^�Ç§Ã ÌlÀ�É�Íh¿"ÉtÌ�ÉÚî ÐÉ
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Ì·Ã<Ì�¾tÏ3¾�ÇnÍ*ïèð2ò°c ïñð�bRó�~�ð21Zò ï ÉzÃjÌlÀ�Ç"É=ÄÅ ÆÃ ¾�Ì�É ÁDÐÃ6ÒFÀ�ÁtÃäÌ�É�Ê Å À�Ì�Ã@ÐÉ�hP`Àc �yÍ*ïñð.`dò°c
��ïèð ` b ó�~�ð `1 ò ï Õ

¬FÉõ�"Ã Á�ð Ñ åc�ï	pFó.phòKïXê�ÁtÃ�Ã Ï�Ç�¾dÒFÀÈÁ�Ã2ÄÅ<ÆÃ ¾ÚÀÈÍ�À Å À Ã Î�ÉjÃ Å ¾�ÍlÊ�¿�Ã<Ík¿"É43 ¾�ël¿"À�Ì·ÃÚÏ3¾�Ç3�c ð Ñ b �6ð Ñ1 Õ Ã ¾�ÍlÊ"À�ÌlÉ�Ç§Ã<Í�Ì�¾xékê�É�ð `Sa�b ÐÉ�¾�ëF¿§À�Ìl¾#Ï2¾ Ç�ð `Sa�b c ð ` evf.`Ah}` Å ¾�Á f.`�¾�ëªt¿"À�Ì�¾�Ï2¾�Ç�ë�ê�Ê Å Ã#Î�ÀÈÍ�ÉbÃ<Ç�ÉZÒ�Ã6¿�Ã�¾�ëF¿FÐÉ�Á.-=Ê�É�Ã Ê�Ê�ÉA^�êlÀ�Íh¿§É$Ê�¿�Ã6ÒlÃ Ê�É�Íh¿§Ç�É�Ã Ê Å ¾�ÁtÏ3¾�Í�É$Íh¿§É�ÊÌ�Éxð `Sa�b Éxð `Sa+1 Ï·Ã Ç"Ãrá�c pló�ù�óbøbøbøwí
ð `Sa�bb �6ð `�a�b1 c �¡~ 1 ��3

É ð `Sa+1b �nð `Sa+11 c53zø
�]Ê`¿§¾pÊ"À�^�Í�À�¢ Å Ã�ékê�É Ë,^�É$¾�ÁtÉR¿§Ç�À Å Ã<ÁtÉ$Ík¿"É ËnÃ�Ê�É�ékê��É�Í Å À Ã&6dð `87 Ã Î�¿§É�Ç�Í·Ã�É�Íh¿"Ç"É�Ì�ê·Ã Ê%Ç�É$¿§Ã Ê�í¾�Ê�¿"É�Ç"Á�¾�Ê�Ï·Ã<Ç"É�Ê�Ì·ÃyÊ"É$ékê��É�Í Å À Ã�Ï2É$Ç�¿§É$Í Å É$Á �ÃjÇ�É$¿§Ãjð21�c ï`ù4��3�ò]ð�b�É ¾�ÊzÐ� ÁtÏ·Ã<Ç"É�Ê��ÃÇ�É$¿�Ãäð21ncó��ï93k��~ 1 ò\ð�bRË Å ¾�Á�¾�Á�¾�Ê`¿§Ç§ÃjÃ à À�^�ê�Ç§ÃÚùhïLÃhòZÕ
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à À�^�ê�Ç"ÃÚù�Õ�ïLÃhò�¨ ÐÉ$¿§¾=Ì�¾�Ì�É�¨áÐÃ6ÒFÀ�ÁtÃsÌ#É�Ê Å ÀÈÌ·Ã Å ¾�Á u�êlÊ Å Ã�î%À�Í�É�Ã Ç ä ÒlÃ<¿�ÃjÉ�ï ë òÌ#À�Ç"É=ÄÅ ÆÃ ¾�ù Õ
Ã ¾�Á É�Ê`¿�Ã»Á�¾ ¿§À¥_<Ã2ÄÅ ÆÃ ¾®^�É$¾�ÁÑÐÉ$¿§Ç�À Å ÃlË�Ï�Ç�¾�Ï2¾ Át¾�ÊtÃ Ê�ÉA^�êlÀ�Íh¿§É�ÌlÀ�Ç"É=ÄÅ ÆÃ ¾ ékê�É ÐÉ�ÃÅ ¾�Áäë�ÀÈÍ·Ã2ÄÅ ÆÃ<¾�Î�À�ÍlÉbÃ ÇxÌ�¾ Ê�^ Ç§Ã Ì�ÀÈÉ�Íh¿§É$Ê Ì�¾�Ê Ì�¾�ÀÈÊ@ÐêlÎÈ¿§ÀÈÁt¾ Ê�Ï3¾�Íh¿§¾�Ê É�Í Å ¾�Íh¿§Ç"Ã Ì�¾�Ê�Ï2É$Î�¾¨ ÐÉR¿§¾=Ì�¾jÌ�É�¨áÐÃ6ÒFÀ�ÁtÃsÌ#É�Ê Å À�Ì�Ã Å ¾�Á ë�êlÊ Å Ã�Î�ÀÈÍ�ÉbÃ Ç�ÉRÒlÃ<¿�ÃFí

hP`yc �¡fl`$�:1&Í9`$�:1d��f.`"�lbõÍ�`"�lb�ø
¯p¿§À�ÎÈÀ�Â�Ã Át¾ ÊCÃpë�ê�Ê Å Ã�ÎÈÀ�Í�É�Ã Ç%ÉRÒlÃ<¿§Ã�Ï·Ã<Ç§Ãp¾�¿§Ã Á�Ã<Í�ì�¾pÌ�¾�Ï·Ã Ê"Ê�¾�Ì·ÃpÍ�¾4_<Ã�ÌlÀ�Ç"É=ÄÅ ÆÃ ¾�Ã ékê�ÀÌ�É$Í�¾�Á�À�Í·Ã<Ì·Ã�Ì�É¡Ì#À�Ç�ÉFÄÅ ÆÃ<¾�ù�ËFÉ�Ì�É$Ê�¿�Ã�çè¾ Ç"ÁtÃlË=¿"É�Ç�É�Á�¾�Ê�ékê�É�ð2;�Ê�É�Ç�ÐÃä¾äÁtÀÈÍ�À�Á�À�Â�Ã Ì�¾�ÇÌ�Éyî�Ë Å ¾ Ílçè¾�Ç"Á�É�Ï3¾=Ì�É�Á�¾�Ê¡_ É�Ç"À¥¢ Å Ã<Ç#Í·Ã à À�^�ê�Ç§Ã�ùkï ë·òRÕ�{ Ê"É$^�ê�ÀÈÇ#É�Ê`¿ ÐÃÚÏ�Ç�¾�Ï2¾ Ê�¿§¾�¾Ã Î�^�¾�Ç�ÀÈ¿§Á�¾�ë�ÐÃ Ê"À Å ¾jÏ·Ã Ç"Ãj¾r¨ ÐÉR¿§¾=Ì�¾�Ì·ÃrÌ#ÀÈÇ"É=ÄÅ ÆÃ ¾�ù Ï·Ã Ç"Ã4<xê�Ã Ì�Ç·ÐÃ6¿§À Å Ã Ê�Õ
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Ò�Ó Ô�ÕPÖ	× ØSÙ¡Õrã í
ÜlÝ%ÞIÞ�ÕÛÚPßdà Ã2ÄÅ Ã�á�c ù�Õ
ÜlÝ%ÞIÞ�Õrãßdä Í�ékê·Ã Íh¿§¾�Í�`Ïåc�plË�ç Ã2ÄÅ Ã�è

æ Ý%Þ�ÞIÕwã�ç¥ÚPß Ê�Étïjá�Át¾=Ì��hò°c ùz¾�ê ïjá�Át¾=Ì��hò°c i
æ Ý,ÞIÞIÕwãç ÚPç Ú íKç Ã2ÄÅ Ã�hP`yc �ÅÍ9` Õ

æ Ý%Þ�ÞIÕwã�ç:ã í�Ê�Étïjá�Át¾=Ì��hò°câplí
æ Ý,ÞIÞIÕwãç�ãç Ú íKç Ã2ÄÅ Ã�hP`yc �¡fl`$�:1&Í9`$�:1°��f.`$�lbjÍ�`"�lb

æ Ý%Þ�ÞIÕwã�ç:ëß ç Ã3ÄÅ Ã�f.`Àc �>=,?@,A @=B?@DCE= @æ Ý%Þ�ÞIÕwã�çGFlß ç Ã3ÄÅ Ãäð.`Sa�bdc�ð.`éeêfl`�hP` É á�cìá�e�ù�Õ
{�Í�Ã Î�ÀÈÊ§Ã Á�¾�Ê�¾jÌ�É$Ê"É$ÁtÏ3É�Í�ìl¾ Å ¾�ÁtÏlêl¿�Ã Å À�¾�Í�Ã Î*Ì�É$Ê�¿"ÉzÏlÇ"¾ Å É�Ê�Ê"¾�Í·ÃyÇ"É$Ê"¾�ÎÈê�ÄÅ ÆÃ ¾jÌ�ÉÏ�Ç�¾�ë�ÎÈÉ�ÁtÃ Ê�Ì�É�ÁtÀÈÍ�À�Á�À�Â�Ã2ÄÅ ÆÃ ¾�Ì�É�é=ê�Ã Ì�Ç·ÐÃ6¿§À Å Ã Ê�É$Á�ô õ 1 ÉÚÉ�Á Ì�À�Á�É�ÍlÊ Æ¾�É$ÊäÁ�Ã<À�¾�Ç�É�Ê

H c¿�Fó���ó§ÉÁ�FÕ Ã ¾�Á�Ï·Ã Ç"Ã Át¾ Ê�¾�Ê Ç"É$Ê"ê�Î�¿�Ã Ìl¾�Ê Å ¾�Á�¾�Ì�É�Ê�É�Á�Ï2É$Í�ì�¾�Ì�¾É¨�ÐÉ$¿"¾FÌ�¾�Ì�É
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Perfil de desempenho: Controle de passo − iterações
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Perfil de desempenho: Controle de passo − avaliações de função
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Perfil de desempenho: 4 Métodos − iterações

MMD/B
BB1
BB2
D2

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500
0

0.2

0.4

0.6

0.8

1

Perfil de desempenho: 4 Métodos − iterações
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