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[ �� ¡���� ¢6�,\I]��M\3�)�¡�^`_l��a4b npyrs�}.tdcfevs�w6g jih svor}.��y�hkm�t/g jlzpnlqxyrorh t��j�
�0¡3k�¡ml��¡{� ¢/n5¡ml����dao�9s���sm�Nnlu��6p{npy�w ��sv�2zlwq�9s��,r�q]�F��s��,svyrh�m�tt�Ns�s�u3w]o�tTy�hk��tp�0|#h�q y�w }*tvq
ginp�ky�h�tdu�w j yrw]q �3b
u�w jfy�w]qvb n#yNr�jlsv}.s�q �3g jfy�w ��hwudx]jlm h t�b o y�hzy{m]h�tv�j�

{=�����I| �}a ~�p{npyrw]�3s��2zlw���sv�Zr�q�� nl}.t�h�jlhkm]h�t�y�h �vt zlw nl} u�ornpu�s h�jfyrw]orjltvm]hks�j{tv�0zpw
u3w]q���nph�q�t�zls�orw qNw }Xg jfyrw]��h�u`x]jpm]h t6b o y�hzy{m]h�tv�{w
�9s��,svy�hkm�t6g jfy�w]�khwu�w jfy�wv�#t/�9s��3sG�Nnlu�p
w zlw]ort�y�hks�j��
� nlwAuloxs�u,�#wAnl} ulorsv�l��w }*tvq�u{tvzlo�evs�t2qrw]o qxs���npm]h�svj{tvzls3�5nl} u{tvo y�h�zlt0zlw+h npy�w ��sv�lzlwAorsv�Zr�q%��~
h npyrw]�3s���zlw�oxs��Zrvq�orw��pjlw�u�o�tvjpzlw u{tvo y�w zls�q5zlw q�t�yls�q5ulorw qrw]jfyrw]q�w } uloxs��l��w }*t�q�w]}[h�jlw jfy�w]}[w]jfyrw
zlhkqxyrorh��pn3��zlsvq"zps } nljpzls orw]tv� �5y�t�h�q"m]s�}[sl�5��w��km]nl�ks�q t�npyNr�jps�}.svq]���lnlqrm]t zlw*hkjih s�ox}*tdc�evsQw]}
�{t�qrw]q zlw9z{tvzps�q�zlh�q y�orhk�ln3�kzls�q]�fup� tvjlw��rtv}[w]jfy�s2z{t6u�w o�tdc�evs�zlw w jlw]o�u�h t2w �w� yrorhkm�tp�foxw]m]sv}.u3s�qrh�cfevs
zlw ��hkj3�{tvq5zlw y�ortvjlqr}[h�qxqNevsp��m s�jfy�orsv��w�zlw yro���h w%u�s td�]oxw]s w nlor�ltvjlsl��w y�m�� |#w jlzls2t�qrqrhk}i�Ts�h npy�w ��s��
zlwGoxs��,r�q[tvulorw qrw j y�t�� qxwQm]s�}[s nl} � t���s�ort�yNsvorh�sYu{tvortCu�w q�� nlh�qrt�wQw jlqrhkjls w]} tvn#y�s�}.tdcfe�sCw
hkjih s�or}.��yrh�m�t6h�jlzlnpqxy�oxh tv����� w qxy�w"}[h�jlh�m nlorqxs��6tvuloxw]qrw jfy�tvzlsp�3sUh npyrw]�3s���zlw"ors��,r�q9jlsUh s�or}.t�y�s
uloxs�u3s�qxyrs"u3w]��t6��s��3sG�Nnlu�p{w]zpw]o�tTy�h�svj��fs�jlzlw9s�q�oxs��Zrvq t�ulorw qrw]jfy�tv} tv�kyrs�u�o�t�n[zpw tvn#y�s�jlsv}.h�ti�
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b#g jfy�w]�khwu`x jlm]h�t b oxyrh�y{m h tv��� g�b���� qrnpo�u�hkn w } }.w]tvzls�qWz{t z3� m�tvz{t zlwYm]hkj3� nlw]jfy�t#�Nm]sv} s
uloxs�u,s�qrh y�sCzlwYzlsvy�tvo�s�q[m]s�}[ulnpy�tvzls�oxw]qWzlhwuvhky�t�h�q7zlt�m]tvu{tvm h�z{tvzpwYzpwYoxw]uloxw]qxw]jfy�tvo.wQ}*tvjph�uM�
nl��tvo�m]svj3�lw]m h�}[w]jfy�sp�Atv�w� } zls�qrhk}.ul�kw]q[tvox}*t�� w]j{t�}.w j yrs wi}.tvjlhkulnl� t�cfevsCzlwYz{tvzps�q�� � qxq�t
jls)��tCm�tvortvm yrw]o���qxyrh�m]t u�w or}[hky�hkorh�tiqrhk} nl��tvo�tCh�jfy�w ��h�u`x]jlm h t � nl}.tvj{tCjlsvq�m]s�}[ulnpy�tvzls�oxw]qWzlhwuvhz�
y�tvh�q ��y�svorj{tvjpzls�� svq0m�tvult��]w q2zlw�qrs��knlm]hks�j{tvo ulorsv�l��w }*tvq�� nlw�orw%��npw]orh�tv}_nl} m s�}.u3s�o y�tv}[w]jfy�s
j�e�s*}.tvh�q�ulors�m]w zlnlortv��w6qrhk}_hkjfy�w]�khwu�w jfy�wv�{y�tv��m s�}[s��xs`u�tvo"!ptvzporw#�7m]s�}_t��{t��lh��kh�z{tvzpw"zpw7nl}
w j$!ptvzlorhkqxy�ti�
b#g jfy�w]�khwu`x jlm]h�tQb o y�h�ylm]h t��Nj�evs�u3s�qrqxnlh9nl}*t zpw%y{jlh�cfevs h s�ox}*tv� ulorw m]hkq�tp� }.w qr}[s�u3s�o���npw

hkqrqrs hk}.ul�kh�m]tvorh�tYnl}.tCzlw%yljlhwc�evs h svor}.tv�Nu{t�o�tCh�jfy�w ��h�u`x]jlm h ti�%��jfyrorw y�tvjfy�sl��h s�o�t�} uloxs�u�svqxy�t�q
tv��u�nl}.tvqNzpw%y{jlh�c���w]q�s�u3w]o�t�m]h�svj{tvh�qNu{tvo�tWt�g jfy�w ��hwudx]jlm h t�b o y�hzy{m]h�tv�j�

&(' nl}.t6}.�d� nlh�j{t � hkj yrw]�khwu�w j yrw qxw2w]��tV�0m]tvu{t�� zlw0qrsv��nlm h�s�j{t�o nl}.t7m � tvqxqrw0zlw ulorsv�l��w }*tvq
� nlw�oxw�� nlw]oxw]} hkj yrw]�khwu`x jlm]h�t7u{tvort[qxw]orw }Jqrsv��nlm h�s�j{t�zls�qAu3s�oAqrw orw]qv� nl}.tvjls�q*)�+ g�,.-0/2143

&(' g jfy�w]�khwu`x jlm]h�tqb o y�hzy{m]h�tv�
� nl} ortv}[s�z{tFm hwx jlm]h�t zlt m s�}[ulnpy�t�cfevs�� nlw�m]s�}[ulorw w]jlzpw
s ulorsE�xw y�s zlw qxh�qxyrw]}.tvq m s�}[ulnpy�t�m]h�svj{tvh�q � nlw w5!#h��{t�} m]tvo�t�m y�w o��kqxy�hkm�tvq tvqrqxs#m h tvzltvq]�
� n{t�jlzls[ulorw qrw]jfyrw]q jps[m s�}[u�s�o y�tv}[w]jfyrs���np}*tvjpsl�76�h�jfy�w ��h�u`x]jlm h t7)2+98+p��p�:1;3

&(' g jfy�w]�khwu`x jlm]h�t/b o y�hzy{m]h�tv�Z�2sWw qxy�npzls.zltvq+h�tvm]np��z{tvzpw]qA}[w]jfy�tvhkqAt�yro�t��`� q�zps[npqrs[zlw2}.s�zM�
w ��s�qAm s�}[ulnpy�t�m]h�svj{tvh�q*)�+ �Ag �=<*1j�
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~0q�s��'�xw�y�h ��s�q m w]jfy�ortvh�q z{tFg jfyrw]��h�u`x]jpm]h t�b oxyrh�y{m h tv� u3s#zpw]} qxw]o qxh�jfy�w�y�h �]tvzls�q�t0j3�k�vw]�#yrw�s�oxh�m s
m s�}.s6t�m]orh�tdcfe�s6zlw9y�w s�orh�tvq�w }[s�zlw]�ks�q u{tvort7t�m�tvu{t�m]h�zltvzlw�m]s`u�jphky�h ��t�w t�j3�k�vw]�3ulo���yrh�m s"m s�}[s
qxw]jlzlsQt=hk}.up��w]}[w]jfy�tdcfevs[zlw�qxh�qxyrw]}.tvq m s�}[ulnpy�t�m]h�svj{tvh�q��{tvqxw�tvzps�q2w]} y�tvhkq }[s#zpw]��svq�����w]qxyrw
qxw]jfy�hkzlsl�{t�g�b y�w }-nl}.t�orw � tdc�evs�m]s�} qrw nlq9s��'�xw yrs�q9zlw2w]q y�nlzps.qxw]}[w]�w�ltvjfy�w�t�z{t�ulqrhkm]s��ks`u�h�tp�
}.tvq m s�} nl}.t hk}.u3s�oxy�tvjfy�w.zlh�h w orw]jic�ti�=svq�}.s�zlw]�ks�q7w=yrw]s�oxh tvq6z{t g�b qNevsChk}.up��w]}[w]jfy�tvzls�q
w } nl}Im]sv}.uln#y�tvzlsvo]��t�yrorh��pnlh�jlzps t w]q y�w q�nl}*tim]w]o y�tCtvn#y�s�jlsv}.h�ti� b qrqrhk}i��t ��tv�kh�z{t�zlw.zpw
nl} }.s�zlw]�ks=s�n zlwWnl}.t=y�w]svorh t=zpw�g�b zlhkqru3w]jlqrtitGuloxs)�vtGm s�}.ultvo�t�yrhk��t*zlwWqxw]nlq"orw qrnl� y�tvzlsvq
m s�} sYm]s�}[u�svoxy�t�}.w j yrsQulq�����nph�m]s � nl}.tvjlsl�5m]sv}.sYjlsYm�tvqxs z{tQulqrhkm]s��ks`u�h�tp��u3s#zlw jlzlsitvqrqxh�}
qxw]o�h�}[ul�kw]}[w]jfy�tvzltYw } nl} m]s�}[ulnpy�tvzls�o6w=zlw]}[s�jlq y�ortvz{tCt�yro�t��`� q[zltCtdcfevs h�jfy�w ��hwuvw]jfy�w.zls
uloxs`u�ortv}*t jps[}7nljlzls	+ 8Nhky /0- 1��
g jlhkm]h t���}[w]jfy�wGzlnltvq*�kh�j3�{t�q[zpw u3w]q�� nlhkq�t zpw]qxyrh�j{t�o�tv}�� qxw 6�m]s�jlq y�oxn3cfevs zlw qxh�qxyrw]}.tvq[h�jM�

yrw]��h�u�w]jfyrw]q��������������������� "!�#$��%&�('*)"+�,-��./#d�
b-�kh�j3�lt0������������������ "!�#���hkq�t tY}.s�zlw]��tdu�w } z{t hkj yrw]�khwu`x jlm]h�t � nl}.tvj{tit�y�ort��`�]q7z{t qrhk} nM�

��tdcfevs�zls�q�m]s�}[u�svjlw]jfy�w q�zls m��]oxw]�loxsl�fs�q�jlw]nlo�r�jlhks�q�w qrn{tvq�h�jfy�w or��h�uftdc%�#w q5y�tv} �,�]}Om]svj3�lw]m h�z{t�q
m s�}.s tvq7oxw]zlw q jlw nlo�tvhkq7s�n jlw]npors�j{t�h�q�� b q6orw]zpw]q jlw nlo�t�h�q t�ulorw qrw]jfy�tvo�tv} u�ortvjlzlw.qrnlqxm]w]qxqrs
oxw�tv�kh ��t�jlzls y�tvorw h�tvq=zlwCoxw]m s�j3�lw m]h�}[w]jfyrs�zlwCu{tvzlo��#w q]��m]s�}[s�u3s�o=w !pw }.up��s�qrhkqxyrw]}.tvq=m]sv}U�
uln#y�tvm h�s�j{t�h�q zpw �#hkqNevsp��s�nCj{tG}.s�zlw � tdu�w } zlw�qrhkqxy�w }*t�q2m]s�}[ul��w !#s�q0m]sv}.sG�3s���qrt=zlw ��tv��svorw]q
+ 8&tvo /=<�� 8&t�o /�1 1j�
b ��hkj3�{t2%&�('*)"+�,-��./#��ltvqrw h t�� qrw�j{t9�ws`u�hkm�t&w�jls�q�|#hkqxy�w }*t�q�zpw43�s�qxy +53�s�qr��621 w yrw �vwAgimf�&tvoxy��87

w � w"9Nw ���5m]sv}.sWqrw nlq uporh�jpm]h�ultvh�qAzlw h w]jlqxs�orw q���~0q9uloxh�jlm%��ulhks�qAzlw]q y�t[��h�ji�{t zlw"u�w q�� nlh�qrt�h s�ortv}
tvuporw]qxw]jfy�t�zls�qAjlsWtvo y�h�u�s ' 3A��7�qrhkm�tv�5|87#}7��s���|:7�qxyrw]} ) zlw6� w"9Nw ��� + � w"9����21���� t�g�b |#hk} �,s���hkm�t
s�qAm �ltv}*t�zls�q2%&�� "!;�"'*#� =<> ;?��
."�@#A,-�� "!B#� ��#ulorsdu�o�tv}.tvq&m s�}[ulnpy�t�m]h�svj{tvh�q m]s�jpm]w]�ph�zls�qAultvo�t�qrhk} nM�
��tvo�t"u3w]o���m h t0zlw�nl} w]qxu�w m]h�tv��hkqxy�t#�ftvh�jpz{t���npw w]} nl} zls�}���jlhks2orw qxy�oxhkyrsl� tv��m]tvj3c]tvo�tv} w]jls�ox}.w
qxnlm]w qrqrs6j{t2z3�]m]tvz{t2zlwC1v�0w9m]svjlqrs��kh�z{t�o�tv} t2}*t�jlh�ulnp� tdc�evs qxh�} �,s���hkm�t�zlw9nl}�u�ortvjlzlwAjG�l}[w]oxs
zlwVh�t�y�s�q w]qru3w]m h tv�kh �]tvzls�q qrs��loxw�nl}_zlw yrw]or}[h�jltvzls=zlsv} �kjlh�sl�
m s�}.s*qrw]jpzlsQsGu{tvo�t�zlhwu�}.t.m s�oK�
oxw]jfy�w"u{tvort*tWm]s�jlq y�oxn3cfevs*zlw6qxh�q y�w]}.tvq�h�jfy�w ��h�u�w]jfy�w q9zls.yrh�u3s[qxh�} �,s��kh�m]si� � qxqrw]q qrh�q y�w }*tvq tvuM�
oxw]qrw jfy�t���tv}i��w]jfy�oxw y�tvjfy�sl��np}*t[m]s�jlm w]u,cfevsGm w]jfy�ortv��h ��tvzlt.zls=m s�j3�lw m]hk}.w j yrsl� m]tvo�t�m y�w orh ��tvjlzps
tvqxqrhk}-nl}D����'=?���EF!�#A'G�"��!H�JI"�LKA�(M��@KAN�#A,�w }Jorw � tdc�evsWtvs[tv} �ph�w]jfyrwd�
� s y{jltv�&zls�qWt�jls�qO1v� w]qxqrwYu�w o�y{�Nm]w]jfyro�tv�kh ��t�zls�o/h s�hNm]s�jfy�ortvu3s�qxyrsl��u�s�o�np} � t�zlsCu�w ��s�q

yro�tv�{t��w�ls�q�z{t"�kh�j3�lt0m]s�jlw !#h�s�jlhkqxy�t�n#y�h��kh �]tvjlzls2oxw]zlw q jlw nlo�t�h�q�� ��q y�w q yro�tv�{t��w�ls�q�t�ulorw qrw]jfy�t)��tv}
zlhkqxyrorh��pnlhwc�evs9wNu{tvortv��w ��hkqr}[sl�)wNu{t�o�tv�kw]� t�}.w j yrw�s�q�qxh�qxyrw]}.tvq�qxh�} �,s��kh�m]svq��{tvqrw]tvzls�q�jls0m �{t�}*tvzps
PQ�RK:�",��SK:�UTVN�#�KAEW�GXJ��YAE
� ��zlsQhkj3u��wx q )#8N��tvm
Z ��sft�orz�gis�zlw]� )*� + ,
���=< 1 ��m�tvortvm yrw]orh ��tvzps�q�u�s�o
nl} m]svj yrors��kw0zlhkqxy�oxh��lni��zls3�0~ t�u{tvorw m]hk}.w j yrs�zlw]qxqrw q9yro�tv�ltv�w�lsvqAtvuloxw]qrw jfy�tvjlzps[np}*t uloxs�u3s�qxy�t
zlw zlhkqxyrorh��pnlhwc�evs�w]} g�b6�9tv��h�tvzls 6 }*t�yrnlorhkz{tvzlw tv��m]tvj3c�t�z{tFu3w]��tvq=y�w m]jlsv��s`u�h�tvqGz{tvq �9w]zlw q
zlw��Ns�}.upnpy�tvzps�orw q�w=zls�q[|#hkqxyrw]}.tvq\[ hkqxyrorh��pn3��zlsvq7zlw o�tv} s�orh�u�w]}ItQg jfy�w ��hwudx]jlm h t b oxy�hzy{m]h�tv�
[ hkqxyrorh��pn3��z{t#�^]_I/`=aVb��
bcI�`2a orw]uporw]qxw]jfy�t �ls��xw6nl}.t*z{tvq2��orw�t�q0z{t�g�b yro�tvzph�m]hks�j{tv��� nlwWt�ulorw qrw]jfy�t=nl} uvo�tvjlzpw
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u3svy�w jlm]h�tv� w } tvul�kh�m]tdc���w]q=zpsF}7nljlzls orw]tv��+ [ nlo /p�*1j� ��q y�tF�vorw]t�zlw]zlhkm�t�� qrw tvs w qxy�npzls zpw
yrw]s�oxh tvq w h�}[ul��hkm�tdc%�#w q9ulo���yrh�m]tvq2t*oxw]qru3w]h y�sGzlw7m]s�}[s=orw nljlhko0nl}_zlw yrw]or}[h�jltvzls=m s�j��xnljfy�sGzpw
b�u�w]jfy�w q �Ns�}.upnpy�tvm h�s�jltvh�q w } nl}.t �Ns�} nljph�z{tvzpwGu{tvo�tCqxs���nlm h�s�jltvo uloxs��l��w }*t�q w]}[h�jlw jfy�w �
}[w]jfy�w6zlh�q y�oxh��ln3�kzls�q�s�n npyrh��kh ��t�o9t*ors��pnlqxyrw#� z{t�q0orw zlw]q0zpw7m]sv}.uln#y�tvzlsvorw]q u{tvo�tWy�ort�y�tv}[w]jfyrs
zlw�uloxs��l��w }*t�q m s�}[ul��w !psvq]� m]s�}[s"u�s�o�w !pw }.up��s3��m]s�jfy�oxs���w9zlw9y�or��h w�uvs7td� orw sl�#}[s�jlh y�s�ortv}[w]jfy�s
tv}7�lh�w j y�tv� �Luvw]orw jlm]h�tv}[w]jfy�s9zlw�orw zlw zlw�m]s�}[ulnpy�tvzls�oxw]q]�Tzlhkqxy�oxh��lnphwcfe�sAzlw oxw]m nlorqxs�q�m s�}[s ��u�n{tp�
w jlw]o�u�h t=w �w� yrorhkm�tp��w�y�m�� [ w ��h�zps tG}[svy�h ��s�qF�ph�qxy�s�orhkm]s�q0t g�b=[ zphk��h�zlhknM� qxw w]} zls�hkq2w]jih s'� nlw]q%�
t�|�s���n3c�evs [ h�qxyrorhk�ln3��zlt zlw 3 oxs��l��w }*t�q � | [23 �.w s�q=|#h�q y�w]}.tvq=ginl�kyrhz� b
u�w j yrw]q � |lg b�� ��b
|�[=3 m]s�jlm w]jfy�oxs�n qxw]nlq[w]qKh s�o�c s�q*jls�uloxs��l��w }*t t qrw o.qxs���nlm h�s�jltvzls wiw } m]s�}[s npy�hk��h ��tvo svq
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u�w jfy�w�w�w]}Jqxn{tvq9ulorsvulorhkw]z{tvzpw]q]�{uporh�jpm]h�ultv��}[w]jfy�w0td� nlw]��tvq4� nlw6sW�kw ��tv}
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, hkqxyrs�orhkm�tv}[w]jfy�w��lzlw��#hkzls.t[zlh ��w orqrhkz{tvzlw�zlw"u{tvortvzlh�u�}*t�q&ulorsvu�s�q y�s[u{tvort[hk}.ul�kw]}[w]jfy�t�cfevs
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u3s�o�y�o�x]q[ors��,r�q]� m �{tv}.tvz{t gih�oxs |#svy�� ~�} m]sv}.uln#y�tvzlsvo[�khwuft�zls t�np}*t m��v}[w]ort�zpwQ�'�kzlw]sl�
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�{t�qrw�t�zls w]} m s�j3�lw m]hk}.w j yrsl��orw qru3s�jlq����vw]�9u�w � t yrs�}*t�z{t zlwGzlw m]hkqNevs zls�tdu�w jfy�wv� yrs�orjlsvnM� qxw
m s�}.up��w5!#s3� � qrqrw[qrhkqxyrw]}.t=�{tvqrw]tvzlsQw]} m]s�j3�pw]m]hk}.w jfy�sQu�svqrqrni� tGorw%u�o�tvq2zpw]qxyrh�j{t�z{tvq�t=y�ort�y�tvo
zlw qrzlw7h�jih s�ox}*t�cfevsWzlw7tv�kyrs.j3� ��w � �3m]s�}[s*u3s�o�w5!#w]}[ul��s � nlw6yrh�u3s*zlw4�xs`uftvz{tWw]jpq�tvh�tvz{t.w jf��s�� �
�vw]jlzls6s�npyrors�q�tduvw]jfy�w q zlw���w orh t�qrw o w qrm s��w�lhkz{tp�fs�nU� n{tvhkq tdu�w]jfyrw]q h�orh�tv}Oy�s�}.tvo�u{t�oxy�w9w } nl}.t
z{t�z{tF�xsduftvz{tp�lt�yN��h�jMh s�or}.tdcfe�s�zlw6�ltvh !#sWj3�k�vw]� �{m]s�}[s � n{t���s[��tv�ks�oAzls[}.s�}[w]jfyrs[zpw6hkj3�]oxm]h t
zlw���w orh t�qxw]o9u{tvqxq�tvzls[jlsWu{tvo �v}[w y�oxs�zlsWm]s�}.tvjlzpsWyrnlorjQu{t�o�t�qrw�w5!#w m]npy�tvo np}:u�hkors�s�n � n{tvhkq
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��tv�ks�orw qAz{t�u�svy�x]jlm h t�w"t�zlh�oxw�cfe�s[zps[m � npyrw6zpw ��w orh�tv} qrw o�n#y�h��kh �]tvzls�q%�
�0hkq�tvjpzls qxs���npm]h�svj{tvo5s�q�ulors��p��w]}.tvq�tvuloxw]qxw]jfy�tvzps�q�u3w]�ks ~�p |3������w�t�} !9/��9j{t
�9s��3sG�Nnlu !9/��p�

}[hwu�oxs�nM� qrw�zlw nl}.t*t�o�� nlhkyrw yrnlo�t*m s�jlm s�oroxw]jfy�w���m]s�} yrs�}*t�z{t.zlw7zlw]m h�qNe�s=m]w j yro�tv�kh �]tvz{tp�3u{tvort
nl}.t tvo�� nlh y�w�y�nlortFzlw tdu�w jfy�w]q tvnpy�r�jls�}[s�qGh�jpqrulhko�tvz{t�jls }.s�zlw ��s u�w j3�]oxh�m]sFu{tvort t�u�w]jfy�w q
m s`u�jlh y�hk�vs�q9ulorsvu�s�q y�s.w]}�+ 8Nhky /�1 1��v~ }.s�zlw ��sW�{tvqxw�tvzls.j{t �ph�u,svy�w qrw ��npw tvq t�y�h �#hkz{tvzlw q9m]s`u��
jlh y�h �vt�qAu�s�qxqrnlw }_yro�x q m]tvo�tvm�y�w o���q y�hkm�tvq�ulorhkjlm]hku{tvhkq�� tvnpy�s�� s�o�uftvjlh ��tdc�evsl�lj{tTy�nloxw#��t[w �vs���npyrhk��tWw
zlw u�w jlz3x jlm]h�t/�lh�q yNs�oxh�m]ti��|�w�u�nljpzls w]q y�w }.s�zlw]�ksl�fnl} tdu�w jfy�w m s`u�jlh y�h ��s"tvuloxw]qrw jfy�t7y�o�x]q j3�k�vw]hkq
zlw m]hkq�s�oxh�s�q%� orw�tTy�hk�vsl�lhkjlqxyrh�jfy�h ��s�w�m]s`uvjlhkyrhk��s	����w ovy�uvnlo�t 6i� �0� �

Parametros

Memória

Controle Difuso 

Sistemas de Brooks

Novas Populações

Percepção Ação

Modelos

Nível Cognitivo

Nível Instintivo

Nível Reativo

Computação

Evolucionária

Factos

Lógica Simbólica

Parametros

Melhor/Pior
Organismos

Neurais

Redes

Codificação
Genetica

Inductivo

Aprendizado

p�hwu�npo�t\6i� �M� gis�zlw]�ks�u�w]ji�]orhkm]s[u{tvort[t�u�w]jfy�w q9m]s`u�jphky�h ��s�q%�

�&tvz{tYnl} j3�k�vw]hkq6zlw m]hkq�s�oxh�s�q � �xnljfy�t�}.w j yrw.m s�} s j3� ��w � hkjih w]oxh�s�o2uloxw yrw]jlzlw*}.s�zlw]��tvo2nl}
tduvw]jfy�wGm s�}.up��w yrs wGm�t�z{t jls)��s j3� ��w]�Nzlw]m h�q�svorh�sChkjlm]oxw]}[w]jfy�tCt m s�}[ul��w !phkz{tvzlw*zlsCm]s�}[u3s�oK�
y�tv}.w jfy�sYzls tduvw]jfy�w�� ��q y�w=}[s�zlw]�ksY�kw �vs�n�tQnl}.tizlw qrm]w jfy�o�t���h �]tdcfe�s zlsYulors�m]w qrqxs zlw]m h�q�s�orhks
zls tdu�w]jfyrw0npy�hk��h ��tvzls"u3w]��s ~
p |3��� y�w]tv}i��z{tvjpzls�s�orh�u�w]} tvs/b
u�w j yrwFb n#yNr�jlsv}.sU�Nsvjlm]s�oxorw j yrw
+ � 8 /0/21 �5s�jlzlwWs�q2yro�x]q�j3� ��w h�q�zlw]m h�q�s�orhks�qFh s�o�t�} h�}[ul�kw]}[w]jfy�tvzps�q0qrw%u�nljlzps nl}.tQtv��svorz{tduvw]}
m s�jlm]svororw jfy�wd�

�.e  ^FE"?9V�>5? ^_<=>5K7VGB6P B � B6VQdNB�U�U�?9VW>5?

~ }[s�zlw]�ks2�{tvqrw]tvzls"j{t��lh�u,svyrw]qrw�� nlw�tvq t�yrhk��h�z{t�zlw]q m s`u�jlh y�hk��tvq�u�s�qxqrnlw } y�o�x]q�m�tvortvm yrw]o���qK�
yrh�m�t�q�ulorhkjlm]hku{tvh�q%��tvnpyrs�� svo�uftvjph ��t�cfevsl�)jlt�y�nloxw#�]t w �vs���n#y�hk��tAw�zlw]u3w]jpz3x]jlm h tv�lh�q yNs�oxh�m�tM��|�w�u�nljpzls
w qxy�w"}[s#zlw ��sl�pnl} tdu�w j yrw6m s`u�jlh y�h ��s[tvuloxw]qrw jfy�t.yro�x]q�j3� ��w]hkq9zlw]m h�q�svorh�svq�� orw�tTy�hk�vsl�{h�jpqxy�hkjfy�hk�vsWw
m s`u�jlh y�hk�vs ����w]o�y�u�nlort 6i� �0� �6�&t�z{t*nl}_j3�k�vw]hkq zlw m]h�q�s�orhks�q]�m�xnljfy�tv}[w]jfyrw m]s�} s=ji�k��w ��hkjih w]oxh�s�o
uloxw yrw]jlzlw�}[s�zlw]��tvo np} tduvw]jfy�w�m s�}.up��w yrs=w m]tvz{t=jls)��sQj3� ��w ��zlw m]h�q�s�orhks=h�jpm]orw }.w jfy�tGt=m]sv}U�
ul�kw5!#h�zltvzlwGzls m]sv}.u3s�oxy�tv}[w]jfy�sCzls tdu�w jfy�wd��� qxyrwi}[s�zlw]�ksC��w �vs�nFt�np}*t zlw qrm w]jfy�ortv��h ��tdc�evs
zls ulors�m]w qrqrsCzpw]m]hkq�s�oxh�sizlsCtdu�w jfy�w=npyrh��kh ��t�zlsQu�w ��s ~�p |3��� y�w�t�}i��z{tvjlzlsCsvorhwuvw]} tvs b
u�w j yrw
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b npyNr�jps�}.sY�Ns�jlm s�oroxw]jfy�w(+ � 8 /0/ 1 �9s�jlzpw s�q[y�o�x q=j3� ��w]hkq*zlw m]hkq�s�oxh�s�q�h s�o�tv} hk}.up��w]}[w]jfy�tvzls�q
qxw�u�nljpzls.np}*tWtv�3s�orzltdu�w]} m]s�jpm]s�oxorw]jfyrwd�
~_}[s�zlw]�ks zlwQm]s�jpm]s�oxo�x]jpm]h tQh s�hN}*tvjfyrh�zlsCm s�} s�q�}[w]qx}.s�q yro�x q[upors�m]w]qxqrs�q%� g j yrw]oKh�tvm]w��

�Ns�s�orzph�j{t�yrs�o w�� !#u3w]oxy]�#}.tvq t�y�nltv��}[w]jfy�w9m]tvz{t6np} zpw]qrqxw]qNyro�x qNuloxs#m w]qrqxs�qNu3s�qxqrnlh3nl} }.s�y�s�o
zlw h�jih w o�x jlm]h�t zlh�q y�hkj yrs w+� orw qru3s�jlq����vw]�{u3s�o�nl} zls�q�y�o�x]q�j3� ��w h�q�zlw m]hkq�s�oxh�s�q%�@b } �{tvq�tvq�h�}[ul�kw �
}[w]jfy�t�c���w]q(h s�ortv} w]qrm orh y�tvq�n#y�h��kh �]tvjlzls t0��h�jiu�n{tdu�w }Ozlw&uloxs`u�o�t�}*tdc�evs6����� ��wAw]��tvq�hkj yrw�u�ortv}
s7tv} �lhkw]jfy�w u{tvo�t"zlw]qxw]jf��sv�k��h�}[w]jfy�s7zlw0qrhkqxyrw]}.tvq }7nl�kyrh tdu�w jfy�w]q m]sdu�jlhkyrhk�vs�q qxs��=oxw]qxyrorh�c���w]qNzpw
yrw]}[u�s=oxw�tv��m �{tv}.tvzls � !#u�w oxyK�K�Ns�s�u������ ~ tv}7�lh�w j yrw�� !#u�w oxy��7�Ns#svu���� qxnlqrm w]zlw n tvsQt�}U�
�lhkw]jfy�w � !#u�w oxyK�K�Ns�s�u + �Ns�q /�121 + 84� /�1 1 �{h�}[ul�kw]}[w]jfy�tvzps w]} ��g |�3I�
~J}.s�y�s�o6zlw=h�jMh w]o�x jlm]h�t zls ji�k��w �Noxw�t�yrhk��s �*h�}[ul��w }.w j y�tvzlsYjlsCuloxs#m w]qrqxs g jfy�w]oKh�tvm]wGw��

oxw]qru3s�jlqr����w]��u3w]��t=orw]qxu�svqxy�tGw } y�w }.u3sGorw]tv��zlsYtdu�w jfy�wv�5u3s�o0w !pw }.up��sQu�svo0orw m]w]�3w]o"tGh�jMh s�oK�
}.tdcfe�s ��h�qrnltv�pzls"|�s#m m]w]o |�w]ox�vw]o wAu3s�o�w jf�#h�tvo s�q�m s�}.tvjlzls0zpw9tdcfevs�t�zlw�� n{tvzps�q����Nsvjlqrhkqxy�wAzpw
nl}_m]svj��xnljfy�sGzlw7m]s�jfy�oxs�� t�zls�orw q0zlhzh nlqrs�q%��b m]tvz{t=h�jpqxy�t�j yrw�tvu3w]j{t�q0nl}_m]s�jfy�oxs�� t�zls�o zph�h nlqxs
w jlm]s�jfyro�t�� qrwAt�yrhk�vsl��qrw jlzls2oxw]qru3s�jlqr����w]�{u3w]��t w]qxm]s����{t0zls�q�m]s�}.tvjlzlsvq(� nlwAzlw���w]} qrw o w]jf��h tvzlsvq
tvs |#s�m]m w]o7|#w]o ��w]o6w.zpw.qxw]nlq"orw qru3w]m yrhk�vs�q6��tv�ks�orw q�� � qxq�t w qrm]sv�w�{tQqrw[�{tvqxw]h tQj{tYh�jih s�ox}*t�cfevs
��h�qxn{tv�
orw m]w �lh�z{t6w j{tvq ��tvorh�t)�d�]hkq zlw w]q y�tvzls7zls�o ors��,r7m s�jfy�h�zltvq jlt7h�jih svor}.tdcfevs\ ��"�� �� � )"�RK � � w
��zlw yrw]ox}.hkj{tvz{t"u�w � tvq�orw%u�o�t�qNzls6m]s�jfy�oxs�� t�zls�o�zlh�h npqrs tTy�hk�vs3���&tvzlt6nl} zls�q m]s�jfyrors���tvzls�oxw]q zlhz�
h nlqxs�q9zlh�qxu�svj3�k�vw]h�qAjps.t�u�w]jfy�w�oxw]uloxw]qrw jfy�t.np}Jm]s�}[u3s�oxy�tv}.w jfy�s�w]qxu�w m��zy{m]s[w�u�s�qxqrnlh5t��wu�nl}.tvq
m s�jlzlh�c���w]q9tvqxqrs�m]h t�z{tvq�� nlw�w]qru3w]m h�y{m]tv} w]}:��npw"qxhkyrn{tdcfe�s[w qrqxw6m s�jfy�orsv� tvzlsvo4�"w h w yrhk��si�
~$}.svyrs�o�zlwAhkjih w]o�x]jlm h t0zls2ji�k��w �lh�jpqxy�hkjfy�hk�vs��Ah�}[ul��w }.w jfy�tvzls jls2uloxs#m w]qrqxs��Ns�s�oxzlh�j{tTy�s�o�w

qxw&orw qru3s�jlq�t��lh��kh ��t9u3s�o�t�yrn{tv�kh ��t�o�t�q���tvorh�����w h�q�qrh�}7�Zs��kh�m]tvq5npy�hk��h �]tvz{tvq5jls2ji�k��w �#m s`u�jlh y�h ��s wNu�s�o
w qrm]sv�w�lw o�s[m]sv}.u3s�oxy�tv}[w]jfy�s�}.tvh�q&tvzlw�� n{t�zls*u{t�o�tWt[qxhkyrn{tdcfe�s[m s�oroxw]jfy�w��
h�qxyrsU�v� � n{tv��s[m]s�jM�
yrors���tvzls�o zlh�h npqrs zlw���w�qrw oAnpy�hk��h ��tvzls"jls�j3� ��w ��orw]t�y�h ��s u{t�o�t�tv�km�tvj3c]tvo&t }[w y�t7��s�m�t���w } ��hwuvs�o��
~�}*tC}[w y�tCu3s#zpwYqxw]o.t�y�hkj3u�hkz{t u�svo[np}*tCqrw%���3x]jlm h t�zlwim s�}[u�s�o y�tv}[w]jfyrs�q�� nlwim s�jlzln �]w]}
s tduvw]jfy�wQt nl}.t qrh y�n{t�cfevs zpw]qrw��rtvz{ti�qbJw]qxm]s����{t zlw]qxq�t qrw%���ix]jlm h t zlwGm]s�}[u3s�oxy�tv}.w jfy�s�qV�
hk}.ul�kw]}[w]jfy�t�z{t2t6u{t�oxy�hko�zlw nl} qxh�q y�w]}.t6w qru3w]m h tv�kh�qxy�t2zlw0tvu3w]jltvq np} m h�m ��s"zlw hkjih w]o�x]jlm h t6� nlw
w qrm]sv�w�lw9t0m]tvz{t ��w ����npw�s2w qxy�tvzls�zls �xs`u�s0}7nlz{t0s�m]s�}[u3s�oxy�tv}.w jfy�s oxw�t�yrhk�vs"}.tvhkq�tvzlw%� n{tvzls3�
�&tvzltWw qxy�tvzls[zls
�xs`u�s���zlw%yljlh�zlsWu3s�oAnl}Jm s�j��xnljfyrs[zpw"m s�jlzlh�c���w]q�� nlw�qNevsW}[s�jlh y�s�ortvz{tvq jls
j3� ��w ��hkjlqxyrh�jfy�h ��s3� � qrqrtvq m s�jlzlh�c���w]q9qrw6orw%h w orw } 6[u3w]oxm]w]u,cfe�s*w 6vq }[w]jpq�tdu�w jlq�w]jf��h tvz{t�q u3w]�ks
�xnlh �v� wQqNevs�npy�hk��h ��tvz{t�q m]s�}[s ulorw }.hkqrqrtvqWz{tvqWorw%u�o�tvq �&tvjl�v��s`u�tvq�6vqWzls�j3�k�vw]�9orw]t�y�h ��s3� g t�q
jls�ji�k��w � hkjlqxyrh�jfy�h ��s�tvq*h�}[ul��hkm�tdc%�#w q[zltvqGorw%u�o�tvq*m]s�jlqxh�q y�w]} w]} ��tvorh�����w h�q*qxh�} �,s��kh�m�t�q.npyrhz�
�kh ��t�z{tvq�u{tvo�t.t�y�nltv��h ��tvo�t*�{t�qrw zlw7m]s�j3�pw]m]hk}.w jfy�s=zls*j3�k�vw]��m s`u�jlh y�h ��s*w ��s�n ultvo�t*qxw]�kw]m]hks�j{tvo
nl} jls)��s m s�}[u�s�o y�tv}[w]jfyrs�jps j3� ��w ��oxw�t�yrhk�vs3� b m]tvz{t h�jlq y�tvjfy�w��Ns�m]s�}[u3s�oxy�tv}.w jfy�s qrw ��w �
m h�s�j{t�zls7zlw���w�orw qru3s�jlzlw oAtvs�qNw]qxy���} np��s�q zlsWtv} �ph�w]jfyrw �lnlqxm�tvjpzls[tv��m]tvj3c�t�o&t7}[w y�tp�pzlw���w jlzls
y�tv} �,�]} y�w]o qrn{tvq�m s�jlzlh�c���w]q0qrt�y�hkq�h w]h y�tvq u�w ��s=w qxy�t�zlsQz{t=u{tvo y�h�zlti�"~ }.t*��w#��w qrm s��w�lhkzlsGnl}
m s�}.u3s�o y�tv}[w]jfy�sp��siji�k��w � h�jlq y�hkj yrhk�vsYqxwW}*tvjfy��]} }[s�jlh y�s�ortvjlzlsGs�q�oxw�� nlh�qxhkyrs�q�tvqrqxs#m h tvzps�q"t
w qxy�wGm s�}[u�s�o y�tv}[w]jfyrs3���&tvqrs�tv��u�nl} zlw]qxqrw q.oxw�� nlh�qxhkyrs�q j�evsC}.tvhkq7qrwG�vw]orhzy�� nlwv� w]�kw=npyrh���h ��t
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qxw]n m]s�jE�xnljfy�sYzlw�orw%u�o�tvq2ultvo�tGh�jMh w]orhko nl} jls)��sYm]s�}[u3s�oxy�tv}.w jfy�s3�V�&tvqxsij�e�sGqrw7�rtGu3s�qrq��k�vw]� �
tG}[w y�tGm s�oroxw]jfy�w[w]q y��Qm]s�}[ulorsv}.w�y�h�zltp��wWnl}.tQjps��tG}[w y�tGzlw���w[qrw o6w qru3w]m]hzy{m�t�z{ti� ~ j3� ��w]�
hkjlqxyrh�jfy�h ��sQy�tv} �,�]} }.tvjlhkulnl� tQtvq6}.w jlq�t�u�w]jlq6w]jf��h tvzltvq7u3w]�ksU�xnlh �.z{tiu{tvoxyrh�z{tQh�jMh s�or}.tvjlzls
nl}.t6}7nlz{tvj3c]t7jls�q y�t�yrnlq&zlsv�xsdu�s3� � qrqrtvqA} nlzltvj3c�t�qNqNe�s y�o�tTy�tvz{t�qNzlw
h svor}.t6tvjl�v��s`u�t 67z{t�q
} npz{tvj3c]tvq&zlw0w qxy�tvzls�z{t7ultvoxyrh�z{tp����w���tvjlzls s�ji�k��w � hkjlqxyrh�jfy�h ��s t w qrm s��w�lw o&s m s�}.u3s�o y�tv}[w]jfy�s
tvzpw�� n{tvzls 6�jls)��t[qxhky�nltdcfevsi�
p�hkj{tv��}[w]jfyrw[s }.svyrs�o"zlw=h�jMh w]o�x jlm]h�t zls ji�k��w �Nm s`u�jlh y�hk�vs �.h�}[ul��w }.w j y�tvzlsYjls uloxs#m w]qxqrs

� !#u�w oxyiw oxw]qxu�s�jpq�tv�lhk��h ��t�� qrwCu3s�oGzlw yrw]ox}.hkj{tvoYtvqQ}.w�y�tvqQ�ks#m]tvh�qGw u��ks��{tvhkqGzls t�u�w]jfy�w��#~
j3� ��w ��m]s`u�jphky�h ��sWj�evs[h�jfyrw]o�h w orw�zlhkorw y�tv}[w]jfy�w�qrsv�lorw"s.ji�k��w �5orw�tTy�hk�vsl�{w]�kw"tvu�w j{tvq9zlw�y�w]ox}.hkj{t[t
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