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��������� �"!$#&%'�)(*�,+-!&. #&%-!0/213!4%65*�7!$89!4%':;#=<-!0/;�">&#?<6@BAC#&%D+6(*%E�F(G�F#=<6+'%-!&. #H#B5I!4����� �J#H.J!&<
AC(K.0%-!&<I/0�L!&<MAC#&%N+6OQPSR)#UTV(*��+6#F5K#&�W�L!&(K<6+'%'�7!0X

��YN#=<H#&Z=%6#=<\[,]J(^�F#&%-!4�_5K#&����Z`# acbd.0]"!4%6. #feg]J.0]2/Eh9� �7!4Z`#jik!4%6#&+6#fl;!nmo!4%'�S/Dbd.0]"!4%6. #
iD%-!4�J.J>&#qpr(K#&� �"!&.0+M(=/sA %'���J5*��A"!4R��F(*�s+6(=/ut9v&<6<'�)#wh9��+'�)5K# /0A;(*R7!&<x5I!4R)#&%6#=<y!&<x.0�)<-5*]J<6<6z{(K<|�J#&��+6(
!&. (*�,+'%6#U<6#&: %6(E!k}{�).J!0/s13!4Z=�)5=/{}s~). (K#qZ,!4�F(=/0(M+']J. #w�L!4�)<9[,]J(�A ]J. (K<6<6(E!4+'%-!4A"!4R��"!4%M#k�F(*]
+'%-!4:"!4R��J# X�X�XDY
+6#{. #=<DAC(*R7!B5K#&�,}{��}`O*�J5*�7!$[,]J(=/o!4A;(K<-!4%E. (G�J(*��<6(*��A %6(qA"!&5*~��"5I!0/CT�#&��%'�)5I!L(
(*��AC#&R�Z,!4�s+6(=X

��YN#=<|5K#&R)(*Z,!&<9b�}{�F(��D(*� %'�)[,]J(=/sAC(*R7!G(*+6(*%'�"!k:;#`!�}`#&�s+-!&. (g5K#&��A ] +-!&5*�)#&�"!4R2(�AC#&%�+6(*%6(*���F(
!4A %6(K<6(*�,+-!&. #$#F<-!4Z=%-!&. #L�G] �J. #L. #?�g]"!4�`(=�"Yg�J.0%6�=/"<6(*��A %6(GA %6#&�,+6#?!�. (*:"!4+6(*%g(q!n��]J.J!4%I�
eE!4� �)(*R7!0/"Y�%'R)(*�S/"iD] ��R��J(*%'�F(q(G�0!4�G]J(*R�AC(*R)#��"!4%'�F#&� �)#=<-#L!4�G: �)(*�s+6(q. (E+'%-!4:"!4R��J# X

����#&%M+6(*%6(*��TV(*��+6#�A"!4%'+6(�.J!w����� �"!U}{�).J!0/"!&#=<9�F(*]J<g(*+6(*%'�J#=<�!4����Z`#=<�. #�����P��g��89Y��0!4�J.0%6#
� %-!4Z,!0/JYg� Z`(*R)#FY�R��F(*�).J!0/"�g!4���G] �J. #Bp2#&A;(K<M(�1��)5I!&(*R�hr(*R)(khr] : : �)(K<IX

����(*R7!����0�J� ��+-!�!4������!&. (=/DR7v4Z=%'���L!&<I/D<6#&%'%'�)<6#=<I/D�&<?}`(*�I(K<?}s��� �J# /E�&<$}`(*�I(K<?�G J<'�)5I!c(^] �L!
� �)<'+6@&%'�7!U�J#U��~�� ���F#F(*� Z=%-!&¡I!&.J!0/C!&#=<M�F(*]J<M8xR7!&56�08x%6#&+'�J(*%6<g13!4�J#{(*RS/ ��(K.0%6#B(�h9�7!4Z`# X

��YN#=<N�F(*]J<MA"!4�)<I/"YN. (*����%g(G�{¢&� �7!0/"[s]J(E�">&#FA;#&] A"!4%-!4�£(K<¤TV#&%6¡K#=<�(*�£�F(�A %6(*A"!4%-!4%�A"!4%-!F!
Z=]J(*%'%-!�!&[,] �CTV#&%-!U(E�w�F(*R��J#&%N��%'�L>U. #U�q] �J. # / ¥|!4�J(K<6<-!0/0A;(*R7!w5K#&�J<'+-!4�,+6(k+'%6#s5I!U. (D�). �*�7!&<
(k!4������!&. (k<'���J5K(*%-!0X

��������� �"!��J#&��}=!0/ 1¦�)56�J(*R)(=/JA;#&%M5*] �).J!4%M+->&#�:;(*�W. #��F(*]�5K#&%-!&¡I>&# X
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YgA;(K<-!4%x. (D<6(*%x] � R�~)[s] �). #U5K#&�G] ���"!q�"!4+'] %6(*��!0/{�G] ��+-!&<M.0  }{�).J!&<N!4���J.J!GA"!4��%-!4� <6#&: %6(
}&v4%'�7!&<�5I!4%-!&5*+6(*%'~)<'+'�)5I!&<�.J!Dv4Z=]"!0X�Y�(
	0�)<'+6O*�J5*�7!g. (d] �L!�%6(*R7!&¡I>&#D5K#&�q] ��(*�s+'%6(9#M+'��A;#�. (�AC#&+6(*�J5*�7!4R
���,+6(*%'�F#&R)(K5*] R7!4%I/M5*%'��+'�)5I!4R��).J!&. (^(\!&<F}=v4%'�7!&<UTV#&%'�L!&<L. (�!4�J#&�L!4R��7!�(
	{�)<6+6(*�,+6(K<F�J(K<-<-!3<'] :J<'+��4�J5*�7!
!4���J.J!���] �L!L[,]J(K<'+->&#L(*� !4:C(*%'+6# /C!4AC(K<y!4%�.J!U���,+6(*�J<y!�A;(K<6[,] �)<y!U[,]J(�+6O*�UP�<-(ET�(*��+6#B!&#�R)#&� Z`#L. #=<
!4�J#=<M<6#&: %6(k(K<-<6(�!&<6<'] �,+6#�X


 (K<'+-!k.0�)<6<-(*%'+-!&¡I>&# /sA %6#&A;#&�F#=<M!�� ��A;@&+6(K<6(D. (g[s]J(g!w!4�J#&�L!4R��7!q�"!G. (*�J<6�).J!&. (D(K<6+-!k5K#&%'%6(*R7!&5*��P
#&�"!&.J!U�kA %6(K<6(*�J¡I!U. (g�G] R�+'�)5*%'��+'�)5I!4R��).J!&. (q(g[s]J(�!4�G:;#=<9#=<xT�(*�J¢&�F(*�J#=<N<'] %'Z`(*� . (g] ��AC#&+6(*�J5*�7!4R
. (k.0]"!&<M(K<65I!4R7!&<�X|��!4%-!F.J!4%�<'] A;#&%'+6(G!�(K<6+-!w� ��AC@&+6(K<6(=/C!4R)�*�£. (�+'%-!4:"!4R��J#=<E!4�,+6(*%'�)#&%6(K<I/"]J<-!4�F#=<�(
(K<'+']J.J!4�F#=<M] �£Z,v&<�. (�%6(K. (k5K#&�£���,+6(*%-!&¡Kz{(K<g[s]J(�5K#&��AC(*+6(*��� A %'���F(*��%6#=<�}{���K��� �J#=<����g!4+'%-!4+'��}`#=<
(G<6(*Z=] �J. #=<E}{���K��� �J#=<����G%6(*A ] R)<'��}`#=<��QX�tx#&�J<'+'%'] ~��F#=<EA"!4%-!$(K<'+6(G<6�)<'+6(*�L!F] ��.0�7!4Z=%-!4�L!?. (GTV!&<6(K<
������� � ]J<-!4�J. #?. #&�)<D�F�*+6#{. #=<Iag!4A %6#!	{���L!&¡I>&#H. (U5I!4��A;#L�F�K.0�)#?(U<'���G] R7!&¡Kz{(K<IXEb��J5K#&�s+'%-!4�F#=<
�"!?!4A %6#�	0���L!&¡I>&#H. (w5I!4��A;#$�F�K.0�)#H.0]"!&<ER���� �"!&<�5*%'~�+'�)5I!&<I/;] �L!$.J!&<�[,]"!4�)<E(*�J5K#&�s+'%-!\!FR���� �"!?. (
"�# #&%6. (*� <6(*A"!4%-!4�J. #^.0]"!&<kTS!&<6(K<qR�~)[,] �).J!&<�/�(L] � A;#&�,+6#¦+'%'�)5*%'~�+'�)5K# /�.J!&. #�[s]J($�%�'&(�)�$*,+.-0/210X
�{(3���!&(���546+.-0/210/"!w+'%-!4�J<6�)¡I>&#UR�~)[,] �). #4PSR�~)[s] �). #F. (K<-!4A"!4%6(K5K(=/J.J!4�J. #FR�] Z,!4%�!�!4AC(*�"!&<M.0]"!&<NTV!&<6(K<�/
] �L!UR�~)[s] �). #F(�] �L!UZ,v&<I/"<6(*A"!4%-!&.J!&<MA;#&%M] �L!UR���� �"!L. (�5K#s(
	0�)<'+6O*�J5*�7!�+6(*%'�����"!&.J!L(*�W] �WA;#&�,+6#
5*%'~�+'�)5K# X�tx#&� !�!4A %6#!	{���L!&¡I>&#$. (�5I!4��AC#F�F�K.0�)#��">&#F(*�J5K#&�,+'%-!4�F#=<E!4�J#&�L!4R��7!��"!U. (*�J<6�).J!&. (=X

7 <�%6(K<'] R�+-!&. #=<|#&: +'�). #=<|5K#&� !&<�<'���q] R7!&¡Kzs(K<x!4R�+6(*%-!4��[s]"!4R���+-!4+'��}&!4�F(*�s+6(g#�.0�7!4Z=%-!4�L!�. (NTV!&<6(K<�X
h�!4�s+6#U!&<�R���� �"!&<95*%'~�+'�)5I!&<9[,]"!4�s+6#w#=<�A;#&�,+6#=<x+'%'�)5*%'~�+'�)5K#=<9+6(*� <6]"!&<|A;#=<'�)¡Kz{(K<|�F#{.0���"5I!&.J!&<95K#&� %6(QP
R7!&¡I>&#G!&#k5I!4��A;#��F�K.0�)# X 
 (K<'+6(M5I!&<6#k(*�J5K#&�s+'%-!4�F#=<|] � 5K#&��AC#&%'+-!4�F(*�s+6#U!4�J¢&�L!4R)#G�"!�. (*�J<'�).J!&. (
<6(3� � &(� � *6+.-0/210X

tx#&�J5*R�] ~��F#=<k[s]J(q#$A;#&+6(*�J5*�7!4Rd. (q.0]"!&<�(K<-5I!4R7!&<�5K#&��AC(*+'��+'��}=!&<��G] ����� Z=%6(K.0�)(*�s+6(��J(K5K(K<6<-v4%'�)#
!&#G!4A"!4%6(K5*���F(*�,+6#�. (g!4�J#&�L!4R��7!k�"!G. (*�J<'�).J!&. (�(g5K#s(
	0�)<'+6O*�J5*�7!k(*�s+'%6(g.0]"!&<dTV!&<-(K<dR�~)[s] �).J!&<IX�Y����J.J!0/
�F#=<'+'%-!4�F#=<|[s]J(N(K<6<-!E!4�J#&�L!4R��7!kAC#{. (N(K<'+-!4%|!&<6<6#{5*�7!&.J!D�">&#G!4A;(*�"!&<|!E. #&�)<�A;#&�,+6#=<�5*%'~�+'�)5K#=<I/,5K#&�F#
<6(�(K<'A;(*%-!wA"!4%-!F!�v4Z=]"!0/ �L!&<D!w] �L!U�G] R�+'�)5*%'��+'�)5I!4R��).J!&. (w(*�WZ`(*%-!4RS/ +-!4Rr5K#&�F#FR���� �"!&<�5*%'~�+'�)5I!&<IX
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YgR�+'�J#&] Z=���9!4+6(*%|�)<�] � ��: �)[s]J#=<d���L�"!4+'] %6(=/,��+�
 <d5-�"!4%-!&5*+6(*%'�)<'+'�)5K<N!4%6(N�J#&+��x(*R�RJ] �J. (*%6<'+6#{#s.oX
h9�J(�(
	0�)<'+6(*�J5K(�#4T�!G5K#&���F#&�B%6(*R7!4+'�)#&�$:;(*+���(K(*�?+'�J(g<'�"!4AC(g#4To+'�J(����s+6(*%'�F#&R)(K5*] R7!4%xA;#&+6(*�,+'�7!4RS/{+'�J(
(
	{�)<6+6(*�J5K(�#4T��q] R�+'�)5*%'��+'�)5I!4R���+��^!4�J.?+'�J(q!4�J#&�L!4R��)(K<M���\+'� �)<M<6] :J<'+-!4�J5K(��)<M<'+'��R�Rr!4�¦#&AC(*�\[s]J(K<'+'�)#&�2X

� � +'� �)<��x#&%'�C/���(LA %6#&AC#=<6(F+'�J(F�,�{A;#&+'�J(K<'�)<k+'�"!4+q+'�J(F. (*�J<'��+���!4�J#&�L!4R�� �)<q5K#&%'%6(*R7!4+6(K.��N��+'�
�G] R�+'�)5*%'��+'�)5I!4R���+ ��!4�J.3+'�"!4+�:C#&+'��A �J(*�J#&�F(*�"!H5I!4� :;(w. (K<-5*%'��:C(K. :s�3!$+���#\<-5I!4R)(UAC#&+6(*�s+'�7!4RSXFhr#
Z=��}`(¦<6] A AC#&%'+$+6#�#&] %?�s�sA;#&+'�J(K<'�)<I/N:;(K<'�). (K<?!�<-(*+$#4Tq5K#&��A R)(
	 (K<$�F#s. (*R)<?. (*}`(*R)#&A;(K. :,�f#&+'�J(*%
!4] +'�J#&%6<I/��x(�]J<-(K. !4�J. <'+']J.0�j!�R7!4+'+'�)5K(^Z,!&<L�F#{. (*R��N��+'� 5K#&��A;(*+'��� Zc���,+6(*%-!&5*+'�)#&�J< �G�J(I!4%6(K<'+
�J(*��Z=�,:;#&%6<D!4+'+'%-!&5*+'�)#&� ���D!4�J.H�J(
	0+��J(I!4%6(K<'+g�J(*��Z=�,:;#&%6<�%6(*A ] R)<'�)#&� ���'�QX�� (�: ] ��R).�] A^! � ���!� �
A �"!&<6(G.0�7!4Z=%-!4��:"!&<6(K.¦#&��+���#$�F(*+'�J#s. <�a��F(I!4�¦�"(*R).3!4A A %6#�	0���L!4+'�)#&��!4�J.�<'���q] R7!4+'�)#&�J<IXg� �\+'�J(
�F(I!4���"(*R).�!4A A %6#!	{���L!4+'�)#&�2/���(B�J�J.�+���#35*%'��+'�)5I!4R9R����J(K<IX 7 �J($#4T�+'�J(*� �F(K(*+6<U!�R��)[s] �).{PSR��)[,] �).
�J%6<'+N#&%6. (*%NA �"!&<6(E+'%-!4�J<'��+'�)#&��!4+M!w+'%'�)5*%'��+'�)5I!4R2A;#&���,+I/0Z=��}`(*���%�!&(�)� * +.-0/210X��ST ���!&(���546+.-0/21w+'�J(
R��)[,] �).{PSR��)[s] �). +'%-!4�J<'��+'�)#&��.0�)<-!4A A;(I!4%6<IXF� � +'� �)<G5I!&<6(=/r���J<'+6(I!&. #4T9�"!K}{��� Z^!?.0��R�] +6(K. R��)[s] �). A �"!&<6(
:C(*+���(K(*�F+'�J(9R��)[s] �).F!4�J.U+'�J(9Z,!&<�A �"!&<6(K<I/`+'�J(*%6(N�)<d!gR��)[,] �).{PSZ,!&<�5K#s(
	0�)<'+6(*�J5K(xR����J(9+'�"!4+d+6(*%'�����"!4+6(K<
!4+�!U5*%'��+'�)5I!4RrA;#&���,+IXd� �H+'�J(��F(I!4�H�"(*R).¦!4A A %6#�	0���L!4+'�)#&���J#F. (*�J<'��+ �\!4�J#&�L!4R��$�)<NT�#&] �J.oX

h9�J(N<'���q] R7!4+'�)#&�J<d�F#{.0��T �q+'�J(�A �"!&<-(N.0�7!4Z=%-!4��[,]"!4R���+-!4+'��}`(*R��`X�89#&+'��+'�J(95*%'��+'�)5I!4RJR����J(K<|!4�J.w+'�J(
+'%'�)5*%'��+'�)5I!4R2A;#&���,+6<N�"!I}`(�+'�J(*��%NAC#=<6��+'�)#&�J<M56�"!4� Z`(K.��N�J(*�\5K#&��A"!4%6(K.��N��+'�H+'�J(E�F(I!4�?�"(*R).H%6(K<'] R�+6<IX
���H+'� �)<�5I!&<6(=/���(k�J�J.H. (*�J<'��+��\!4�J#&�L!4R��?��T �%�'&(���5*6+.-0/21 /

� (k5K#&�J5*R�]J. (�+'�"!4+D!U+��x#L<65I!4R)(EA;#&+6(*�,+'�7!4R��)<�!4�\����A;#&%'+-!4�,+���� Z=%6(K.0�)(*�s+�+6#�+'�J(�. (*}`(*R)#&A �F(*�s+
#4T�+'�J(E. (*�J<'��+ �?!4�J#&�L!4R��H!4�J.?+6#w+'�J(k!4A AC(I!4%-!4�J5K(k#4T�!w5K#s(
	0�)<'+6(*�J5K(D:C(*+���(K(*�\+���#�R��)[s] �).?A �"!&<6(K<IX
� (B!4R)<6#^<'�J#�� +'�"!4+w+'�J(LA %6(K<-(*�J5K(B#4TM+'�J($. (*�J<'��+���!4�J#&�L!4R�� �)<G�J#&+U#&� R���!&<6<-#s5*�7!4+6(K.��N��+'��+���#
5*%'��+'�)5I!4RoAC#&���s+6<I/J!&<N(
	0AC(K5*+xTV#&%��9!4+6(*%I/ : ] +9+6#U�G] R�+'�)5*%'��+'�)5I!4R���+ �H���$Z`(*�J(*%-!4RS/"<']J56�\!&<N5*%'��+'�)5I!4R2R����J(K<IX
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Subrotina 1 − Inicializa o sistema
Os sítios da rede devem partir de alguma configuração inicial.

Loop 2 − Repete até equilibrar

Subrotina 2 − Gerador da cadeia
Objetivo: Equilibrar o sistema

Markoviana

i=1...Nα

Subrotina 2 − Gerador da cadeia

Loop 4 − Repete 2 vezesτ  

Objetivo: Descorrelacionar as medidas
Markoviana

Loop 3 − Repete N vezes

Subrotina 2 − Gerador da cadeia
Objetivo: Selecionar N estados

Markoviana

Operação 1 − Soma cada A

Operação 4 − Grava o resultado das Operações 2 e 3

Loop 1 − Varia a temperatura

Operação 2 − (Soma A         )/N
i=1...Nα

Operação 3 − Calcula o erro associado à medida de A
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