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� � Ã Ê�Ê"¾tÌ�É�u�Ã Ç"Â$À�Î�Ã À*É�u�¾ Ç�Ô�É�À�Í
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 ï `$�lb�� `$�lb
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¾�ê ~1`yc � ï`$�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
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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$^�ê�ÀÈÇ#É�Ê`¿ ÐÃÚÏ�Ç�¾�Ï2¾ Ê�¿§¾�¾Ã Î�^�¾�Ç�ÀÈ¿§Á�¾�ë�ÐÃ Ê"À Å ¾jÏ·Ã Ç"Ãj¾r¨ ÐÉR¿§¾=Ì�¾�Ì·ÃrÌ#ÀÈÇ"É=ÄÅ ÆÃ ¾�ù Ï·Ã Ç"Ã4<xê�Ã Ì�Ç·ÐÃ6¿§À Å Ã Ê�Õ
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æ Ý%Þ�ÞIÕwã�ç:ë
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{�Í�Ã Î�ÀÈÊ§Ã Á�¾�Ê�¾jÌ�É$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$¿"¾FÌ�¾�Ì�É
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Perfil de desempenho: Controle de passo − iterações
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Perfil de desempenho: Controle de passo − avaliações de função
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à À�^�ê�Ç§ÃÏi=Õ � É�ÇI¢·Î�Ì�É Ì�É�Ê�É�Á�Ï2É$Í�ì�¾ Å ¾�Á Í�ÐêlÁtÉ$Ç"¾yÌ�É ÀÈ¿"É�Ç"Ã2ÄÅ Æ¾�É$ÊpÉ Ã4_<Ã ÎÈÀ Ã2ÄÅ<Æ¾�É�Ê�ÌlÉçèê�Í�ÄÅ<ÆÃ ¾�Õ
Ó�Ã § Ã ë3É�Î Ã�i»É�Ê`¿ ÆÃ ¾ ¾�Ê�Ç"É$Ê"ê�Î�¿�Ã Ìl¾�Ê�Ì�¾�Ê�¿§É$Ê�¿"É�Ê�Í=êlÁÑÐÉ$Ç"À Å ¾�Ê�Ë�Í·Ã@ékê·Ã Î&¯�°�±+i�²ÀÈÍ�Ì�À Å Ã�¾�Í�ÐêlÁtÉ$Ç"¾�Ì�ÉtÃ4_<Ã ÎÈÀ Ã2ÄÅ<Æ¾�É�ÊxÌlÉ�çèê�Í�ÄÅ ÆÃ ¾
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�É�Í Å À ÃUçè¾�À�Ã6¿§À�Í�^�À�Ì·ÃÚÁtÃ ÊÏ�Ç�¾4_ Ã�_ É�Î�Á�É�Íh¿"É�Ï·Ã<Ç§Ãpê�Áá¾�êl¿"Ç"¾�Ð¾ ¿§ÀÈÁt¾�ÎÈ¾ Å Ã Î8ËdÏ3¾�ÀÈÊxÐÉ�Ì�À�çèÉ�Ç�É�Íh¿§É�Ì·ÃpÊ"¾�ÎÈê�ÄÅ ÆÃ<¾�ÀÈÍ�Ì�À Å Ã Ì·ÃÉ$Á x��,z	è%Í�¾�Ê#Ï�Ç�¾ Å É�Ê�Ê"¾�ÊzÃ Ê�Ê"À�Í�Ã Î Ã Ìl¾�Ê Å ¾�ÁÙµ�µjÉ¬µ�µ�µ�ÃtÉRÒFÉ Å ê�ÄÅ ÆÃ ¾�çè¾�À�À�Íh¿§É$Ç"Ç"¾ ÁtÏ�ÀÈÌ·ÃÌ�É"_=À�Ì�¾�Ã�Ï·Ã<Ê"Ê"¾�Áäê�ÀÈ¿"¾jÏ�Ç·Ð¾<ÒFÀÈÁt¾�Ì�ÉzÂ�É�Ç�¾�Ë3Ê"É�ÍlÌ�¾Úékê�É�¾�Ê�Ð� Áäë3¾�Î�¾Úµ�µ�À�Í�ÌlÀ Å Ãjékê�ÉäÃÃ ÏlÇ"¾bÒFÀ�ÁtÃ2ÄÅ ÆÃ ¾�É�Ê`¿ ÐÃÚÏ�Ç�Ð¾<ÒFÀ�ÁtÃ�Ì�Ã�Ê"¾�ÎÈê�ÄÅ ÆÃ<¾�Ë2É<Ë*Í·Ã<é=êlÉ�Î�É$ÊxÃ Ê�Ê"À�Í�Ã Î Ã Ìl¾�Ê Å ¾�ÁÛµ�µ�µyÉ$Ê�¿·ÐÃÌ�ÀÈÊ�¿§Ã Íh¿§É Ì·ÃtÊ�¾�Î�ê�ÄÅ ÆÃ ¾�ÕYÌ#¾�Ê ù	
yÏ�Ç�¾�ë�Î�É$Á�Ã<Ê�Ë Ã Ï3É�Í·Ã<Ê�Í·Ã à ê�Í�ÄÅ<ÆÃ ¾Uù��tÃjÉRÒFÉ Å ê�ÄÅ ÆÃ<¾�çè¾�ÀÀÈÍk¿"É�Ç�Ç"¾�Á�Ï�À�Ì�Ã�Ï·Ã Ç"Ã�¿§¾=Ì�¾�Ê�¾ Ê�ÁÑÐÉR¿§¾=Ì�¾�Ê�É#É$Ê�¿§ÃyçèêlÍ�ÄÅ ÆÃ ¾yçè¾�À2É�ÎÈÀ�Á�À�Í·Ã Ì�ÃzÌ�¾ Å ¾�Í,��ê�Íh¿"¾Ì�¾ Ê�ÏlÇ"¾�ë�ÎÈÉ�ÁtÃ Ê�Ï·Ã<Ç§Ã�Ã�Ã<ÍpÐÃ Î�ÀÈÊ"É#Ìl¾tÏ3É�ÇI¢·Î%Ì�É Ì�É�Ê�É�Á�Ï2É$Í�ì�¾�Õ
� Ã<Ç§ÃäÇ"É�Ã Î�ÀÈÂbÃ ÇX¾yÏ3É�Ç�¢�Î*Ì�ÉxÌ�É$Ê"É$ÁtÏ3É�Í�ìl¾ Å ¾�Ár¾�Ên�yÁÑÐÉ$¿§¾=Ì�¾�Ê$Ë Å ¾�Í�Ê"ÀÈÌ�É�Ç"Ã Á�¾�Ê�ù4�Ï�Ç�¾�ë�ÎÈÉ�ÁtÃ Ê�í à ê�Í�ÄÅ Æ¾�É$ÊÚù$tB�FË�ù�ù�Ë�ù%iFË�ù���É�ù�©lË�ékê�ÉÚÊ ÆÃ ¾ßÃ ékê�É$Î�É$Ê�É�Á ékê�É�¿"¾FÌ�¾ Ê�¾�ÊÁÑÐÉ$¿"¾FÌ�¾ Ê�Ã<¿§ÀÈÍ
^�À�Ç"Ã Á±Ã Å ¾�ÍP_�É$Ç&^
�É$Í Å À�ÃlÕd{ à À3^�êlÇ§Ãk�zÃ Ï�Ç"É$Ê"É$Ík¿§Ã�¾�Ê°^�Ç�ÐÃ9¢ Å ¾�Ê�Ì�¾zÏ2É$Ç�¢·ÎÌ�É�ÌlÉ�Ê"É$ÁtÏ3É�Ílì�¾ Å ¾�ÁÜ¦�m xwù�ó�Y,z�ÉÝ¦vm xwù�ó�����p�p9z8ÕßÞ�É�Ç�À�¢ Å Ã Át¾ Êäékê�ÉÉ�}�ª�/Ç�É�Ê�¾�Î¥t_ É�êßY�pLÓ Ì�¾�Ê�Ï�Ç"¾ ë�Î�É$Á�Ã Ê Å ¾�Á�Á�É�Í�¾ Ç�Í�Ðê�Á�É�Ç�¾�Ì�ÉäÀ�¿§É$Ç§Ã2ÄÅ<Æ¾�É�Ê$Ë*Ê"É$Í�Ì�¾�ékê�ÉàÔ���Õ _La �Ç�É�Ê"¾ Î�_�É$ê�Ï3¾�ê Å ¾�ÁtÃ À�Ê�ÌlÉ<��p�Ó�ËkÏ3¾�Ç=ÐÉ$ÁUË�Ô���Õ _�a � Å ¾�Í�Ê"É$^�ê�ÀÈê�Ç"É$Ê"¾�Î¥_�É$ÇX¿"¾FÌ�¾ ÊX¾ ÊXÏlÇ"¾9të�ÎÈÉ�ÁtÃ Ê Å ¾�Á Á�É�Íl¾�Ç�_<Ã Î�¾ Ç�Ï·Ã Ç"Ãä¾yÏ·Ã Ç%�Ã ÁtÉR¿§Ç�¾.¦ZÕ°Ì#¾�Ên^�Ç�ÐÃ9¢ Å ¾ Ê�¿�Ã Áäë�ÐÉ�ÁrÏ2¾=Ì�É�Á�¾�Ê¾�ëlÊ"É�ÇI_<Ã Ç�é=êlÉ�¾zÁÑÐÉ$¿§¾=Ì�¾xÁ�É�Í�¾ ÊXÉ"¢ Å ÀÈÉ�Íh¿§É�çè¾�À:g:g:ÔQÕ9� Õ Ã ¾ ÁtÏ·Ã<Ç§Ã Í�Ìl¾z¾ Êé� ÁÑÐÉ$¿"¾FÌ�¾ Ê�ËÔ���Õ _La �tÊ�ê�Ï3É�Ç"¾ êÝgJg:ÔQÕ9�ÚÉ<�}����É�¿§É$Á Ì�É$Ê"É$ÁtÏ3É�Í�ìl¾tÊ�É�Á�É�Î�ì�Ã Íl¿§É#Ã ¾yÌ�Ék�}�ª�·Õ � ¾�ÇIt¿§Ã Íh¿§¾�Ë�Ï�Ã Ç§ÃäÉ$Ê�¿§É Å ¾�Í,��ê�Íh¿§¾jÌ�ÉxÏlÇ"¾�ë�ÎÈÉ�ÁtÃ Ê�Ë:Ô��^Õ _�a �tçè¾�À*ë3É�Á Å ¾�Á�Ï3É$¿§À�¿§À¥_�¾ Å ¾�Á ¾�ÊÁÑÐÉ$¿"¾FÌ�¾ Ê�Ì�É Á+ÐÃ6ÒFÀÈÁ�Ã�ÌlÉ�Ê Å À�Ì·Ãjékê�Ézê�Ê§Ã Á À�Ílçè¾�Ç�Á�Ã3ÄÅ ÆÃ ¾äÌlÉzÏlÇ"À�Á�É�ÀÈÇ§Ã�¾ Ç"Ì�É$ÁUÕ
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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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