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Ambiente Teste

Ambiente Produção

1) I1 � P.exe

2) I4 � P.opt1

3) I6 � P.opt2 3)    I6 � P.instrumentado         � Arq.perfil
Arq.perfil + Arq.h2        � Arq.h3 
Arq.h3 + I6 � P.otimização    � P.opt3

0)  Gerar o arquivo Instrumentado
P.instrumentado

1) I1 � P.instrumentado          � Arq.perfil
Arq.perfil  se torna Arq.h1
Arq.h1 + I1 � P.otimização     � P.opt1

2) I4 � P.instrumentado         � Arq.perfil
Arq.perfil + Arq.h1        � Arq.h2 
Arq.h2 + I4 � P.otimização    � P.opt2

I2
I3

I5

I7
:
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Programa em C Compilador Prog. em Assembly
(ling. montagem)

Montador

Programa Objeto Linkeditor Prog. Executável Carregador Memória
Principal

Rotinas da Bibli.
( Prog. Objeto)

Programa Objeto
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tabelas
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Módulo – Objeto B

CALL D

MOVE R para X

BRANCH para 200

Módulo – Objeto C
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Módulo– Objeto D
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MOVE S para X

BRANCH para 1800

CALL 1600

MOVE R para x
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CALL 1100
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MOVE Q para X
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CALL 500

MOVE P para X

BRANCH para 300
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CALL D
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EFLAGS

EIP

FS

GS

ES
DS

SS

CS

EDI

ESI

EBP

ESP

EDX

ECX

EBX

EAX

Nome
31 0

GPR 0

GPR 1

GPR 2

GPR 3

GPR 4

GPR 5

GPR 7

GPR 6

Ponteiro para segmento de código

Ponteiro para segmento de pilha (apontador de topo)

Ponteiro para segmento de dados 0

Ponteiro para segmento de dados 1

Ponteiro para segmento de dados 2

Ponteiro para segmento de dados 3

Apontador de instruções (PC)

Códigos de condição

Uso
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SIB DESLOCAMENTOMODO
CÓDIGO DE 
OPERAÇÃO

IMEDIATOPREFIXO

Bytes 0 - 5 1 - 2 0 - 40 - 10 - 1 0 - 4

INSTRUÇÃO

1 16Bits

Qual dos operadores é a fonte?

Byte/Palavra

R/MRECMOD

2 33Bits

BASEÍNDICEESCALA

2 3 3
Bits
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EDI ou BHM[EAX + DESLOCAMENTO32]M[EDI + DESLOCAMENTO8]M[EDI]111

ESI ou DHM[EAX + DESLOCAMENTO32]M[ESI + DESLOCAMENTO8]M[ESI]110

EBP ou CHM[EAX + DESLOCAMENTO32]M[EBP + DESLOCAMENTO8]Direto101

ESP ou AHM[EAX + DESLOCAMENTO32]SIB com DESLOCAMENTO8SIB100

EBX ou BLM[EAX + DESLOCAMENTO32]M[EBX + DESLOCAMENTO8]M[EBX]011

EDX ou DLM[EAX + DESLOCAMENTO32]M[EDX + DESLOCAMENTO8]M[EDX]010

ECX ou CLM[EAX + DESLOCAMENTO32]M[ECX + DESLOCAMENTO8]M[ECX]001

EAX ou ALM[EAX + DESLOCAMENTO32]M[EAX + DESLOCAMENTO8]M[EAX]000

11100100R/M
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Z

MX = {W} 

FX   = {Y} 

W

Y

X

�
X = {Z}

Tabela de probabilidades condicionais

Y W X P(Y | W,X)

0 0 0 0.95

0 0 1 0.6

0 1 0 0.5

0 1 1 0.3

1 0 0 0.05

1 0 1 0.4

1 1 0 0.5

1 1 1 0.7
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0x080481e0 -> 0x0804d0f0[0] [1] 
0x080481f3 -> 0x080487c8[0] [1] 
0x080481fb -> 0x08048210[0] [1] 
0x08048210 -> 0x08048c20[0] [2500] 
0x08048215 -> 0x08048224[0] [1250] 
0x08048215 -> 0x0804821c[0] [1249] 
0x0804821c -> 0x0804822a[0] [1249] 
0x08048224 -> 0x0804822a[0] [1250] 
0x0804822a -> 0x0804823c[0] [2000] 
0x0804822a -> 0x08048238[0] [4998] 
0x08048238 -> 0x0804823d[0] [4998] 
0x0804823c -> 0x0804823d[0] [2000] 
0x0804823d -> 0x08048c20[0] [2500] 
0x08048242 -> 0x08048254[0] [1249] 
0x08048242 -> 0x0804824a[0] [1250] 
0x0804824a -> 0x0804825a[0] [1250] 
0x08048254 -> 0x0804825a[0] [1249] 
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%FUNCTION{main}{8}{
%CALLSITES{
}
%BBL{32}{

%COUNT{0}
%I{ 128  0x080481e0  pushl %ebp }%I
%I{ 129  0x080481e1  movl %ebp <- %esp }%I
%I{ 130  0x080481e3  pushl %esi }%I
%I{ 131  0x080481e4  pushl %ebx }%I
%I{ 132  0x080481e5  subl %esp <- $8 }%I

}
%BBL{37}{

%COUNT{0}
%I{ 156  0x08048227  addl %esp <- $16 }%I
%I{ 157  0x0804822a  cmpl %ebx,$3 }%I
%I{ 158  0x0804822d  jle 0x0804823d }%I

}

%EDGES{{32 -> 33 : 0}{33 -> 34 : 0}{34 -> 35 : 0}{35 -> 36 : 0}
{36 -> 37 : 0}{37 -> 29582 : 0}{37 -> 38 : 0}{38 -> 39 : 0}
{39 -> 29582 : 0}{29582 -> 40 : 0}{40 -> 41 : 0}
}
%FUNCTION{readfile}{9}{

%CALLSITES{
%CALLER{main{8},38,48,0}

}
%CHECKED{no}
%BBL{27540}{

%COUNT{-99999}
}
%BBL{27541}{

%COUNT{-99999}
}
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B

f1

P ( B |  A ) = f 1 = 1

f 1

A

CB

P ( B | A )  =      f 1 

f 1  +  f 2

f1 f2

P ( C | A )  =      f 2         

f 1  +  f 2

A B

D
E

C

f1
f2

P ( D | A=1 , B=0 )  =  1 .  f 2  +  0 .  f3 =    f2

1 .   f 1  + 1 .  f 2  +  0 . f3 + 0 .  f4             f1 + f2 

P ( D | A=0 , B=1 )  =  0 .  f 2  +  1 .  f3 =    f3

0 .   f 1  + 0 .  f 2  + 1 . f3 + 1 .  f4         f3 + f4

f3
f4
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P ( X | A = 0,B =1 )  = g1 
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figi

P ( X | A = 1, B = 0 )  =   f 1 

P ( X | A = 1, B, =1 )  = Noisy – Or
Mais adiante

P ( X | A = 0, B, =0 )  = 0.05
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C1 C2 C3 E=1 E=0

0 0 0

0 0 1 a 1-a

0 1 0 b 1-b

1 0 0 c 1-c

0 1 1 1- [(1-a) (1-b)] (1-a) (1-b)

1 0 1

1 1 0

1 1 1

C1 C2

E

C3

(1-a) (1-b) (1-c)1-[(1-a) (1-b) (1-c)]
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A

C D

B

E

20
60 40 30

P ( D | A = 0 , B  = 1 )  =     40          =   40   =  0.57

40  + .30          70

P ( D | A = 1 , B  = 0 )  =     60       =   60   =   0.75

20  +  60       80

Vértice D
1
1= Tamanho do vetor = Nº de pais0.57 0.75

P ( D | A = 1 , B  = 1 )  =    1- [ ( 1- 4  ) (  1 - 3  )  ] = 1 - [ (  3  ) (  1  ) ]  =  1 - [  3  ] =  25  = 0.89

7     4                      7       4                    28 28        

Noisy - or
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·x�¸¥¢�"!0�u%+'M¥¦�)����K�!���K+��.&���-/-�������xN+¹)' .°7ªL����*+�;K+� @ �-K»ºv*+K�!0��%+�6��K�!0����%P�u!��0��'MK³®¢�)K�!0�0�"%P�
¼ ±��(/���K+y+��¥¦�-'�����'M�-��K+�$y+'M�v!°L����' @ ��%+�(��*+�I�)�½���)�=�?>@"A���$���(.+����/-�0�����d/ @)@ ®¿¾ ¼ ±sU
z�{}|6{À� ~��P���6�P�4����Á��P�mÂ0Ã-Ä
5��-���x.C�G%+�)����� T ���HKP�u�H��NC��� �J�IU ¼ :��u��� /-����'M!�����%P�J!����v�6!0� T �6*+�w�J�$��� y&�-�0�8�����"� /-*+�����
��K�!0����%P���4%+�x��*P�����D�°�&��U43m����L��%+' ���D.&���-/-��������!0� T �u*&��%+���v���$.?�)K+y+�dÅ��MÅ° ?�
���)� y+�-�
%+�(�q*&�I�(%+� @ �-�$.+'M�=��%+����/ @)@ �(�P�MÅ°¶?���$���My+�-�;��*+�O����� /-����'M!����I%+�D2H�s!�!0'M�J�I¤u��K+�v��KRU

5���K&¥¦�-���$�p�$�-�}!0�0���w�H��N?�)�=�w�IUÇÆw�pK+�ª«��PL�È¬ @ ��IU©7q:É�³���M/-�-�v'M!0�$�(%P��!������I!0� T ��*+���
���)� y+�-���uKP��� T �-�M*t>@�A���$®¦*+�0�"K+%+�O��y+' �}!°L�-�v' @ ��±µ%+�J�È!GL�J£?�j���´��� /�*+�w�"�H�)K�!��0��%+����U42µ�G%+�)�����

Ê Æ



34K�!��0��%P� ������ ���
	�� ���� �
	�� � �� �
	�� ����� � ��� ����� � ���9 �_Æ+�-U Ê�� �_Æ Ê U,� ¼ Æ+U©7 ¼ �_Æ Ê U��&� Æ+U ��¼ �_Æ Ê U,�-� Æ+U©7q�
� �-� �GU ��! �-�"�&U ¼ Æ ¼ U 9�9 �»7-7qU#�G� �GU��G� �-�"�&U Æ � ¼ UM���
7 �-�»7GU Ê�� �-� Ê U ¼ Æ Æ+U ! 7 �»7�9GU ��! ! U�� ¼ �-� Ê UÇ9 ¼ Æ+U ¼��
¼ �Y9&U$� � �»7GU 7 Ê �_9&U !�� �»7qU 9 � �&U,�-� �-�-U$� Ê Ê UÇÆ ¼
Æ Ê U !-¼ �&U !�� �_9&U � � �&U ��� �-�-U !�� �&U !-¼ �_9&U ¼�Ê
� 7GU ¼-Ê 7GU��"Æ ! U ¼ 9 7GU ! � �Y9&U,� Ê 7GU���� Ê UM���
! 7GUÇ9�7 7GUÇ9 � 7GUÇÆ�7 7GU 9 � 7GU Æ�7 7GUÇ9�7 9&U 9�9
� �-U$��Æ �-U$��� 9&U#�q� 7GU 9"Æ Æ+U$�-9 �-U$� � �-U#��7
1G�-��� ¼ � ! U Æ-Æ Æ+�_Æ+U ¼ 7 Æ+U ¼ � Æ�7�9GU ��Ê �GU ��Ê Æ+� ¼ U Ê 9 Æ+UM�%�

�H��NC���=���IUM��&4�µ���$.?�§®¦����/&U©±�%+�O�sEG� @ *t>@�A�"�wN+¹)' .°7

3mK�!0�0�"%P� N+¹�'M.°7
9 K�*+� �»7 ¼ 9 ¼ � ¼�! ¼ � Æ-9!0�)��.C� ��Æ Ê(' � ¼ ��Æ �)' � ! �_Æ�� ' Æ�� �_Æ-Æ ' �»7 �_Æ ¼)' �"Æ �_Æ+� 'ÇÊ��
� K�*+� �_Æ �"� 7"Æ ¼�� Æ ¼ Æ��!0�)��.C� ���"� 'Ç¼ Æ ���"� '$!�� �-� �)' 7 ¼ �-� �*' Æ+� �-� !)' 7G� �-� � '���!7 K�*+� �Y9 � Ê Æ-Æ Æ ! Æ � Æ Ê!0�)��.C� ��� Ê('Ç¼ Æ ��� �)' 7 ¼ �-� Ê('�! � �-� !)' Æ ¼ �-�_Æ ' �»7 �-�»7 'ÇÊ��
¼ K�*+� � � 7 ¼ 7 ! ¼ 7 ¼ Æ ¼�Ê!0�)��.C� �»7 ' 7 Ê ��� '#� � �_9 ' � ! �-� ' ¼-Ê �Y9 ' �-9 �Y9 ' � �Æ K�*+� 7 ¼ Æ �-� 7G� ¼�¼!0�)��.C� � '�!�� � ' �Y7 Ê)' Ê 7 Ê)'#��! � 'Ç¼ 9 Ê('$!-¼
� K�*+� ! � ¼ 7-7 7�� 7 � 7,�!0�)��.C� 7 ' �ÈÆ 7 ' � Ê 7 ' ��� 7 '�!�! 7 ' Æ�7 7 'Ç¼-Ê
! K�*+� � � Ê � � � 7 Ê!0�)��.C� 7 ' 9 � 7 ' 9-7 7 ' 9�7 7 ' 9&� 7 ' 9�7 7 ' 9�7
� K�*+� � � ! 7�9 ¼ � Æ+� Æ�7!0�)��.C� � ' ��� � ' � ! � ' ��� � ' � ! � ' ��� � ' ��Æ

�H��NC���=���IU©7)&�3 T ��� *t>@"A���§®¢���)/+U ±(%+�$N+¹)' .°7

T ���v'M¬ @ ���pK&� /-�+L�"¬ @ � �q*&����I��K�!0����%P��� @ �-� !0�)��.C� %&�w�sEG� @ *t>@"A���l�d*+',!0�¨NP��',EG� ��.+���)���)K)-
!#������� *+�w�§.?�)�q*&��KP�g�$���My+�-�0�GUg3m�²��L��%&'=�g� �$���My+�-���§KP� � T �-�M*t>@�A�"�g¥¦�-'6K+� �-��%&��� %+�
¡µ�Q¡°¡R��U

·x�<¥¢�"!0��%+'M¥¦�)����K�!��gK+��.+�v�-/-�����w� @ ���"¥ !�.�L� ��*+�gK+� @ �-K»ºv*+K�!0��%+�§��K�!0����%P���v��%+* @ ��%
®¢��K�!��0��%P� ¼ :&Æd�/�-±�K A���p!0' T �)�0������*P������K+��K+y�*+� /���K+y&�d�u!�� T ��*&�w�D.+' �-���I�)� �v���=�C>@�A���p���
2H�)!v!0'M�x�D¤u��K+���)KRU
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3mK�!��0��%+� ������ � �
	�� �� � �
	�� � �� �
	�� ����� � ��� ����� � ���9 �»7��GUÇ9 ¼ �»7��&U Ê � ¼ U � � � ¼-¼ U 7�� ! UM� ! �»7 ! U©7G� 9GU���Æ
� � Ê UÇ9 ! �"�&U$� Ê �&U ! � 7�9&U,�»7 �_9&U©7ÈÆ �%�&U ¼ 9 ! UÇÆ�7
7 7qU Ê-Ê 7GU$� � ¼ UÇ9 ¼ ¼ UÇ9 Ê ! UÇÆ�� 7GU��G� ��U 9 ¼
¼ 9GU#� ! 9&U�� ! 9&UÇ9-9 9&U�� Ê ¼ UÇÆ�� 9&U#��� �D� ' Ê 7
Æ 9GU©7G� 9&U 7G� 9&UÇ9-9 9&U 7 ¼ Ê U � 9 9&U©7q� 9GU 9-9
� 9GU 9 � 9&UÇ9 � 9&UÇ9-9 9&UÇ9 � 9&U 9�9 9&U 9 � 9GU 9-9
1G�-��� �_Æ ! U Ê � � � ¼ U ! Æ Æ+U Æ-Æ � � � U ¼-¼ ! U !�Ê �_Æ��GU©7�� ��U !-¼

�H��N?�)�=���pU ¼ &m�µ���$.?�§®¦����/&U©±�%+�O�sEG� @ *t>@�A�"� @ ���"¥ !�.

z�{}|6{�� ~��P���6�P�4�����6�4�
5��-���x.C�G%+�)����� T ���HKP�u�H��NC��� �J�IU#�q:��u��� /-����'M!�����%P�J!����v�6!0� T �6*+�w�J�$��� y&�-�0�8�����"� /-*+�����
��K�!0����%P���J%+�O��*P���v�d ?��U�3m� ��L��%+' �d�$.&���-/-�������p!0� T �I*&�½%+���v���$.?�)K+y+� ��MÅ°£?�²���)� y+�-�
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3mK�!0�0�"%P� @ �0�"¥ !�.
9 K�*+� ! � � �Y9 �"� 7�7!0�)��.C� �Y7�� 'ÇÊ � �Y7 Ê(' 7-7 �»7 Ê(' 9G� �»7 �*' ¼ 7 �»7 �*' ¼-Ê �»7�� ' 9 ¼
� K�*+� ¼ �-� 7�9 7G� 7 ¼ 7 !!0�)��.C� �"� ' � Ê �%� ' Æ ¼ �%� ' ��� �"� ' Ê � �"� ' Æ ¼ � Ê(' 9 !7 K�*+� �_Æ 7"Æ 7�� ¼ 9 ¼ 7 ¼ Æ

!0�)��.C� 7 ' � � ¼(' 9G� 7 ' ��� ¼)' �Y9 7 ' ��� 7 'ÇÊ-Ê
¼ K�*+� 7 Ê � ¼ � � 7 � 7,�!0�)��.C� 9 ' � ! 9 ' ��� 9 ' � ! 9 ' � ! 9 ' � ! 9 ' � !Æ K�*+� Æ � � ! ¼ � ¼ � ¼�!!0�)��.C� 9 ' 7q� 9 ' 7q� 9 ' 7-7 9 ' 7G� 9 ' 7-7 9 ' 7G�
� K�*+� � �»7 � � � Ê 7 Ê ¼�¼!0�)��.C� 9 ' 9 � 9 ' 9 � 9 ' 9 � 9 ' 9 � 9 ' 9 � 9 ' 9 �

�H��N?�)�=���pU Æ�&43 T ��� *t>@"A���g®¦���)/+U©±�%+� @ ���"¥ !�.

%+�(�q*&�I�(%+� @ �-�$.+'M�=��%+����/ @)@ �D¶R���É�°���$���My+�-�;��*+�O����� /-����'M!����I%+�D2H�s!�!0'M�J�I¤u��K+�v��KRU
5���K&¥¦�-���$�m�$�-�v!��0�8�8�t�"N?�)�=�8�pU ! ��K&��«��PL�È¬ @ �J�pU ¼ :»�x��� /��-��',!0�$��%P�;!0�)���4!0� T �4*+���J�$� -

� y+�-����KP�O� T ��� *t>@"A���®¦*+�0�"K+%+�p�Dy+'M�v!°L����' @ ��±H%+�J��*P���v�D�°�
�������M/-*+����� �)K�!��0��%+����U42µ�G%+�)�����
T ���v'M¬ @ ���pK&� /-�+L�"¬ @ � �q*&����I��K�!0����%P��� @ �-� !0�)��.C� %&�w�sEG� @ *t>@"A���l�d*+',!0�¨NP��',EG� ��.+���)���)K)-
!#������� *+�w�§.?�)�q*&��KP�g�$���My+�-�0�GUg3m�²��L��%&'=�g� �$���My+�-���§KP� � T �-�M*t>@�A�"�g¥¦�-'6K+� �-��%&��� %+�
¶����C�?��U

�x� @ �-K»ºv*+K�!0�O%+�8��K�!��0��%P��!��0��'MKª®¢�)K�!��0��%+�d�»±t�����)� y+���0�u�)�´�v���=�C>@�A�����O2µ�)!�!�' � �J¤u��K+�v��K
¥¦�-'R�$��� y&�-�;%+�$��*+�D�(%+�$��!�' �$' ¹��?>@�A����¾ ¼ U

3mK�!0����%P� ������ ���
	�� ���� �
	�� � �� �
	�� ����� � ��� ����� � ���9 �"�"Æ+U Ê�¼ 7�9�9&U � 9 7GU��-7 7�9 ¼ U ��Ê Æ+U ¼ � 7�9�9&U�� Ê ¼ UÇ9 !
� ! U,� � ! U#� � ! U 9�� ! UÇÆ�� Æ+U$� ¼ ! UÇÆ&� ¼ U � �
7 9&U ��Ê 9&U Ê 9 7GU#�"9 9GU Ê-¼ ! UÇ9�7 9&U � � �-U 7 �
¼ 9&U��-7 9&U#��� �GUÇÆ�� 9GU#� ! � U,�_Æ 9&U#� ¼ �-U Ê �
Æ 9&U 7-7 9&U©7�7 9&U 9�9 9GU©7-7 9&UÇ9-9 9&U©7ÈÆ Ê U ¼-¼
� 9&UÇ9 ! 9&U 9 ! 9&U 9�9 9GU 9 ! 9&UÇ9-9 9&U 9 ! 9&UÇ9-9
1G���w� 7�9-7GU#� Ê 7�9 Ê U���9 ¼ U 9-7 7G�-��U���Æ Æ+U Æ�7 7�9��&U 9G� ¼ UÇ9 �

�t��NC��� ���pU��)&m�H�)��.C� ®¢���)/+U ±(%+�O�FE&� @ *t>@"A���w/-��.
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5��-���x.C�G%+�)����� T ���HKP�u�H��NC��� �J�IU � :��u��� /-����'M!�����%P�J!����v�6!0� T �6*+�w�J�$��� y&�-�0�8�����"� /-*+�����
��K�!0����%P���J%+�O��*P���v�d�?��U�3m� ��L��%+' �d�$.&���-/-�������p!0� T �I*&�½%+���v���$.?�)K+y+�¶����C¶?�²���)� y+�-�
%+�(�q*&�I�(%+� @ �-�$.+'M�=��%+����/ @)@ �D�R�MÅ°�?���$���My+�-�;��*+�O����� /-����'M!����I%+�D2H�s!�!0'M�J�I¤u��K+�v��KRU

5���K&¥¦�-���$�p�$�-�}!0�0���w�H��N?�)�=�w�IU Ê �pK+�ª«��PL�È¬ @ ��IUÇÆ&:É�³���M/-�-�v'M!0�$�(%P��!������I!0� T ��*+���
���)� y+�-���8KP�u� T �-�M*t>@�A���d®¢*+����K+%+�u��y+'M�v!PL�-��' @ ��±É%+���"!GL���?� �������M/-*+��������K�!��0��%P�"��Um2µ�G%+�)�����
T ���v'M¬ @ ���pK&� /-�+L�"¬ @ � �q*&����I��K�!0����%P��� @ �-� !0�)��.C� %&�w�sEG� @ *t>@"A���l�d*+',!0�¨NP��',EG� ��.+���)���)K)-
!#������� *+�w�§.?�)�q*&��KP�g�$���My+�-�0�GUg3m�²��L��%&'=�g� �$���My+�-���§KP� � T �-�M*t>@�A�"�g¥¦�-'6K+� �-��%&��� %+�
¶����C¶?��U

���)K�!��0��%+��9d!0� T �D*+���(�$���My+�-���d%+�O�w��'M�;%+�I7�9����)/-*+K+%&�-�u�)�½���)�=�?>@"A���$���(y+' �}!°L�-�v' @ �+U
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9 K�*+� ! � � �Y9 �"� 7�7!0�)��.C� 7"9-9 '�� 9 �%� Ê(' �G� �"� Ê(' � Ê �"��� ' 7G� �"� !)' � ! �"��Æ 'ÇÊ-¼
� K�*+� ¼ �-� 7�9 7G� 7 ¼ 7 !!0�)��.C� !(' � � !(' � ¼ !)' ¼ 7 !)' 7�� !(' 9�� !(' � �7 K�*+� �_Æ 7"Æ 7�� ¼ 9 ¼ 7 ¼ Æ

!0�)��.C� 9 ' Ê 9 9 ' Ê � 9 '#� � 9 '#��Ê 9 '���Ê 9 '���Ê
¼ K�*+� 7 Ê � ¼ � � 7 � 7,�!0�)��.C� 9 ' ��� 9 ' ��� 9 ' �"Æ 9 ' �-7 9 ' � ¼ 9 ' �-7
Æ K�*+� Æ � � ! ¼ � ¼ � ¼�!!0�)��.C� 9 ' 7�7 9 ' 7�7 9 ' 7-7 9 ' 7-7 9 ' 7-7 9 ' 7-7
� K�*+� � �»7 � � � Ê 7 Ê ¼�¼!0�)��.C� 9 ' 9 ! 9 ' 9 � 9 ' 9 Ê 9 ' 9 � 9 ' 9 ! 9 ' 9 !

�t��NC��� ���pU ! &�3 T �-� *H>@�A���§®¢�v��/+U ±�%+��/-��.
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	�� ����� � ��� ����� � ���9 ��!�� U 9 ¼ ��Ê �&U�� Ê 7GU��G� ��Ê �GU�� Ê 7GU$�&� ��Ê�! U#� ¼ 7GU Æ Ê
� !�! U 9�� ! �&U©7 ¼ Æ+U#�,� ! �GU ¼ Æ Æ+U � Æ ! �&U ¼ Æ Æ+U � Æ
7 9&U ¼�! 9&U ¼�� 7GU � 9 9GU ¼�� 7GU � 9 9&U ¼�! 9&UÇ9-9
¼ �-U Ê � �-U Ê � 9&U 9�9 ��U Ê�! 9&U��"Æ �-U Ê�! 9&U��"Æ
Æ 9&U,� ¼ 9&UM� ¼ 9&U 9�9 9GUM� ¼ 9&UÇ9-9 9&UM� ¼ 9&UÇ9-9
1G���w� Ê-¼ �GUÇÆ�7 Ê�! �-U#� ! ¼ U 9 ¼ Ê�! ��U !-Ê ¼ UÇ9�Æ Ê � Ê U©7�7 7GU ! �

�t�"N?�)�=���pU � &m�µ���$.?�§®¢�v��/+U ±�%+�O�sEG� @ *t>@�A����� @ ¥
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9 K�*+� � � �-� �_Æ � � � !!0�)��.C� �"Ê � ' � Ê �����)'Ç¼-¼ ��� � ' 9 ! ��� � ' ¼�! ��!-Ê)' 7�� ��!��)' 9 ¼
� K�*+� 7 ¼ � ! Ê 7"9!0�)��.C� ! � ' 7 ¼ !�Ê(' � ¼ !��)' 7�7 ! � ' 9&� ! Æ 'ÇÊ � !�!(' 9��7 K�*+� Æ � �»7 � Ê 7-7 7 ¼!0�)��.C� 9 ' ¼�� 9 ' ¼�� 9 ' ¼�� 9 ' ¼�! 9 'Ç¼�! 9 'Ç¼�!
¼ K�*+� �Y9 � � �"� 7"Æ 7 ! 7 Ê!0�)��.C� � ' Ê � � ' Ê Æ � ' Ê-¼ � ' Ê Æ � 'ÇÊ-¼ � 'ÇÊ �Æ K�*+� � ¼ 7G� 7�� 7 � 7�� ¼ 9!0�)��.C� 9 ' � ¼ 9 ' � ¼ 9 ' � ¼ 9 ' � ¼ 9 ' � ¼ 9 ' � ¼
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! � !-Ê�! Æ �"��Æ&�_Æ � ¼ UM� ¼ 7-7G� Ê 9 7 ¼ U$� ! � Ê�� Æ�7 �Y9&UÇ9�7
� �Y9 � 7�� �»7 Ê 9&� � ! U©7q� �»7���9�9 ��Æ+U©7 ���Y9���� 7GU$� Ê

�t��NC��� �d�pU Æ�7)&��J��%+*t>@"A���(KP���8¥¢���MyP���8KP� � ����� � !µ7 T �-�}!0�sE

34K�!��0��%P� ��� ���� ���
	�� ��� �� �
	�� � �� �
	�� ��� ��� � ��� ��� ��� � ���9 �-�_Æ����q�Y9 � 7G�Y7 ���_Æ����G�_9 � Æ !-¼ 9&UÇ9-9 � !�¼�! �_Æ�� ! Æ ! � 7��&U � Æ �-�_Æ����q�Y9 � ��9�� 9GU 9-9
� �-� ��� ¼ � �G� � ��7 ��� ��� ¼ �"�G� ��¼ � 9&UÇ9-9 �_Æ ��� � ¼ Æ Ê 7�� ! 7G�-U Ê 7 �-� ��� ¼ � �G� ! � ¼ 9GU 9-9
7 �»7��-9���7�9�Æ !-Ê 7 �Y7��-9��-7"9�Æ � 9�� 9&UÇ9-9 � �"9-9�� ��! 9-9��&� �_Æ+UÇ9�7 �»7��-9���7�9�Æ ! 7�7 9GU 9-9
¼ � ¼�! 7"Æ+�_Æ ! � ¼ � ¼�! 7"Æ&�_Æ ! � ¼ 9&UÇ9-9 � Ê Æ�7 Ê ��9�7 Ê � 7 ! UÇ9 � � ¼�! 7ÈÆ+�_Æ ! � ¼ 9GU 9-9
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� 7G� ¼ � 7"Æ�� ! �_Æ&U ! 7 7 Ê�!-Ê 7��GU ! � 7 !�� � 7"9&UÇÆ��
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Ê Ê ��9�Æ Ê 7 Ê �"9 � 9�Æ 9&UÇ9-9 ���Y9-9�7 ¼ Æ 7-7qU ! � Ê ��9 � Æ � 9GU 9-9
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