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� ?�F5?�@CD^H�F5?A@=UcX_BE�3GzIJBE?�XJh7M3@CYLX/G=@�DiYL`{XgBe@]IJFOH�?�h�X_BZ@E\5?�h�M5F{H$@CDiX_FODRF5j�X_h�@C\5?�H�?�[i[pa
��\5?zF/MOY�K;?�B�XJh�jg?�F5?dGcDRFx�_Xg[R�g?	P�DiF�@C\5?zF5?�@=U�XgBC��IJF{P�@C\O?�DiB7DRF/@C?	BEIgH$@EDRXgF�DiGcX_h�@C?�F��_?	BCV
HAX_YL`5[i?A��a���\5?�BE?Ah�XgBC?g��KxV}YLI_�xDRF5j�h�X_BEYLI_[1YLX3P3?�[^G�XJh7@C\O?�F5?�@=U�XgBC�3GZUc?�@CBEV�@CX�@EIJ�g?
I_P3��IJF/@]IJj_?�XJh*@E\5?�@C\5?	X_BEVI_FOP�YL?�@C\5X3P3Xg[RXgj_V�IJK;X_M3@Z>�?A@EBCD)F5?�@EGzU7\5D^H]\�D^G9P5?��_?	[RXg`{?dP
DRF@E\5?�[^I_Ge@�YLX_BE?z@C\OI_F��g�QV_?dIJB]G�a;�9F{HA?ZUc?Z\OIW�_?z@E\5?�YLX3P3?�[^GNUc?�H�I_F�M{Ge?�I_FOIJ[iV/@CD^H�I_[
YQ?�@C\5X3P5G)XgByIJM5@CX_Y�IJ@C?	P��_?�BEDR�{H�IJ@CDiX_F���[iDR�g?1YLX3P3?�[3H]\5?dH]�xDRF5jx��DiF�X_B]P3?	B�@CX9BC?dI_GCX_F�IJK;X_M5@
@C\5?ZK;?�\OIW�xDiX_B�XJh)@C\O?ZF5?A@=UcX_BE�3G�a
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� ?�F5?�@CD^HLF5?A@=UcX_BE�3G�YLX3P3?�[1DRF/@C?	BEIgH$@EDRXgFOGfK{?�@=U�?	?�F�j_?�FO?	G	a���\5?�BE?�IJBE?�@=UcX��xDiFOP�XJhcDRF3§
@C?�B]I_HA@CDiX_FOG9@E\OI�@�Uc?LF5?�?dP�@EXYQX3P3?	[p¨1©gqAn�o�ª�©�n�ort�m�I_FOP«o�mx¬xor�o�n�ort�mOa�®3H]\5?	YLIJ@CD^H�I_[R[iV�@C\O?
I_H$@EDR��IJ@CDiX_F�X_h{I�jgDR�g?�F�jg?�F5?1¯/° KxVZGCX_YL?1jg?�F5?�¯_±*D^G)BC?	`5BC?dGe?	F/@C?	P�K/VZI_F�IJBEBEX�U²[iDRFO?1h�BEX_Y
¯ ± @CX�¯ ° IgG�DiF�³)DRj{ay~dI5a���\5?�DiF5\5DiK5DR@CDiX_F²XJh ¯ ° KxV�¯ ± D^G9BC?	`5BC?dGe?	F/@C?	PKxV�I�KO[RM5F/@C§�?	FOP
[RDiF5?zh�BEX_Y´¯ ± @EX�¯ ° IgG7P3?�`ODiHA@C?	P�DiF�³yDijOa5µgI5a

¶ F�@C\5?f>�?A@EBCD{F5?A@cYQX3P3?	[iG1@C\{I�@�U�?�H�X_FOGCD^P3?�B�DRF�@E\5?zGe?d·gMO?�[5@E\5?fj_?�FO?	G1I_BC?�YQX3P3?	[R?dP
I_Gz`5[^I_H�?	G��rH]\{IJF5F5?	[iG]�zIJF{P�@E\5?�?��g?�F/@EGZI_BC?LYLX3P3?�[i?	P}IgGz@CB]IJFOGCDR@CDiX_FOGL��`OBCX3HA?dGCGCX_B]G]�$a�¶¸h
I�`5[^I_H�?�HAXgF/@EIJDiFOG9X_F5?�X_B9YQXgBC?�@CXg�_?�F{G7@C\ODiGfYL?	I_FOGN@E\OI�@f@C\O?QH�X_BEBC?dGe`;X_FOP5DRF5j�jg?�F5?�DiG
I_H$@EDR�g?_a{��@E\5?�BEU7DiGC?_�x@E\5?Zj_?	F5?zDiG�DiFOIgH$@CDi�_?ga

¹ GeDiYL`5[i?ZUcIWV�@CX�YLX3P3?�[�@C\5?�IgH$@EDR��I�@EDRXgFXJh*ILj_Di�_?	F�jg?�F5?z¯/°zK/V�GeXgYL?Zj_?�FO?Z¯_±zDiG
j_Di�_?�F�DiF�³)DRj{ay~	K�a{��\O?�IJB]HZKOIgH]��h�BEX_Yº@CB]IJFOGCDT@EDRXgF�» ¼]½$¾ ¼C¿z@EX�j_?	F5?Z¯_±�?�FOGCM5BE?	G�@E\OI�@9¯_±
BC?	YLI_DRF{GcIgH$@EDR�g?zIJh�@C?	B7DT@7D^GNI_HA@CDi�WIJ@C?dP�KxV�¯/°�a5��\5?f@CX_�g?�F�U7\5D^H]\�D^G7HAXgFOGeMOYQ?dP�h�BEX_YÀ¯/°
DRF²X_B]P3?�B7@EX�IgH$@EDR��I�@E?Z¯_±�DiG9BC?dG=@EX_BE?	PKOIgH]��DiF�¯_±QI�h�@E?�BN@E\5?LI_H$@EDR��IJ@CDiX_F�a���\5?�Y�I_BC�xDiF5j
�rGe@EI�@E?d��IJh�@C?�B�@E\5?�I_HA@CDi��I�@CDiX_F�D^G7j_Di�_?	F�DiF�³yDijOaOÁ5a

®xDRYLDi[iI_BC[iV_�x@E\5?�DiF5\5DiK5DR@CDiX_F�XJh ILj_Di�_?	F�jg?�F5?z¯/°9KxV�GeXgYQ?Zjg?�F5?f¯_±ZH	IJFK{?�YQX3P3?	[R?dP
K/V�@C\5?�F5?�@�jgDR�g?�FQDRFL³)DRj{aJµJK�a���\5?7jg?�F5?�¯/°1DiG P5?	I_HA@CDi��I�@C?dP���D�a ?gaR��DR@EG)@EX_�_?	F�D^G HAXgFOGeMOYQ?dP
K/V��OBCDiF5j�@C\5?f@EBEI_FOGeDR@CDiX_F�» ¼ ½ ¾ ¼ ¿_�3U7\5DiH]\�D^G�?�FOI_K5[R?dP�KxVL@E\5?Z`5BE?	GC?�FOH�?9X_h)I�@CX_�g?�F�DRF�¯ ± a
��\5?�G=@]I�@E?zIJh�@C?	B�@C\5?ZDiF5\5DiK5DR@CDiX_F�D^G�j_Di�_?�F�DiF³)DijOa3�{a

�9F5?cH	IJF�GC?�?�@C\{I�@ DRF�@C\5?�Y�IJBE�xDRFOj�j_Di�_?	F�DiF�³)DijOaJÁ7@E\5?c@CB]IJFOGCDR@CDiX_F�» ¼ ½ ¾ ¼ ¿1D^G)?�FOI_K5[R?dP
IJFOP²H�IJF��OBE?�IJj/IJDiF�a ¹ GzI�BE?	GCM5[R@fUc?Qj_?A@ZI�Y�I_BC�xDiF5j²�pG=@]I�@C?W�9U7DT@E\�@=UcX�@CXg�_?	FOGfDRF�¯ °
IJFOP�X_F5?�@CXg�_?�F�DRF²¯ ± IgGfDRF�³yDijOa�Â5a�� ¹ j/IJDiF��;@C\5?LDiF5DT@EDiI_[)@CX_�g?�F²DRF�¯ ± U�I_GfHAXgFOGeMOYQ?dP
K/V�@C\5?z�OBEDiF5jO�3K5M5@�DT@ND^G7IJ[^GCXQDiYLYL?	P3D^I�@E?�[iV�BC?dG=@EX_BE?	P�aÃ�

�9K/�xDiX_MOGC[iV�DiFÄ@C\5D^G�U�IWV_�yKxV²BE?�`;?	IJ@C?	PÄ�OBCDiF5j�X_h7» ¼]½$¾ ¼C¿�XgF5?�H�I_FÅ`5BEX3P3MOHA?�IJFÄM5F3§
[RDiYLDT@E?	P�FxM5Y�K;?�BzXJh�@CXg�_?�F{G9DiF²¯/°Wa�¶ F²@C\5D^GZGe?	FOGC?_��X_F5?LHAXgM5[^P²GEIWV@C\OIJ@z@C\5?LYLX3P3?�[ DiF
³yDijgG	a)~�IJF{PÆÁ�D^GQÇ�ÈO©�m{npo�n ©�n�o�ª�lAa���\5?Q[RXgF5j_?	BNU�?�\OIW�_?�IJF�DiF3ÉOM5?	FOHA?QKxV�¯_±�X_F�¯/°f@C\O?
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YQXgBC?�IgH$@EDR�g?z¯/°9K{?dHAX_YL?dG�a;��\5?�·/MOIJF/@CDR@EIJ@CDi�_?�IgGe`;?	HA@9H�I_F�K;?�I_[iGCX�Ge?	?�FDRh�Uc?�IgGCGCM5YL?
@C\OIJ@9@E\5?�BE?�D^GzIJF5X_@C\5?	BZI_H$@EDR��IJ@CX_Bfj_?	F5?�¯���U7\5D^H]\²IgH$@CDi��I�@E?	G9¯/°Z�xD^I�I�F5?�U @CB]IJFOGCDR@CDiX_F
» ¼]½$¾ ¼���a/�9Kx�xDiX_MOGC[RVg��F5X�U�Uc?7j_?�@�@CX_�g?�FOG�DiFL¯/°1K{X_@C\��xD^I��{BCDiF5jzXJh�K{X_@C\L» ¼]½$¾ ¼C¿7I_FOP�» ¼]½$¾ ¼��Ja
®xXO�x@E\5?ZYLX_BE?zIgH$@EDR��I�@EX_B]GcU�?Z\OIW�g?_�/@C\O?ZYQXgBC?ZIgH$@CDi�xDT@=V�XJh)@C\5?�IgH$@CDi��I�@E?	P�j_?�F�Uc?fjg?A@da

®xDRYLDi[iI_BC[iV_�;DRh*@C\5?	BC?�U�?	BC?�YLX_BE?�@C\{IJF�XgF5?�@EX_�g?�FOG�DRF�@C\5?Q`5[^I_HA?QHAXgBCBE?	GC`{XgFOP3DiF5j�@EX
j_?�FO?�¯ ° @E\5?�F}X_FO?�U�XgM5[iP²F5?	?	P²YQXgBC?Q@E\OIJF}X_FO?LGe@C?	`OG���D�a ?_a�[iX_F5jg?�BZI_HA@CDi�xDT@=V5�9KxV�@C\O?
DRF5\ODRK5DR@CXgB7¯ ± X_B7YLX_BE?f@C\OI_F�XgF5?ZDiF5\5DiK5DT@EX_Bda
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��\5?z�/DiFOP�XJh)·/MOI_F/@CDR@EI�@EDR�g?9YLX3P3?	[iG�h�BEX_Y @C\O?f`OBC?	�/DiX_M{GcGC?	HA@CDiX_F�HAX_MO[iP�K{?zB]I�@C\O?�B7P3D��Q§
HAM5[R@*@CX�\OIJFOP5[R?ga ¹ h�@E?�B�I_[R[��J@E\5?�DiB�Ge@EIJ@C?NGC`OI_H�?7DiG1DRF5�OF5DR@C?_a ¹ [^GeXZUc?�I_BC?�XJh�@E?�F�DiF/@C?�BE?	Ge@C?dP
X_F5[iV�DiF�@E\5?�ÇAÈO©
	 o�n ©�n�o�ªWlZIgGe`;?	HA@EGzX_h1@C\O?QFO?A@=UcX_BE�xG	��Dpa ?_ai��h�X_BZ?dI_H]\²j_?�FO?QDR@�GeM���H�?	Gf@EX
�/FOX�UÅDTh{DT@ D^G)IgH$@EDR�g?�XgByDiFOI_HA@CDi�_?gaW��\O?�BE?Ah�X_BE?_�dUc?�DiF/@CBEXxP5MOHA?�@C\5?7GC[RDij_\/@E[RVZYLX_BE?�H�X_YL`5[i?A�
GeXg[RM3@EDRXgF�U7\ODiH]\\OIgGc@C\5?ZF5D^HA?z`5BEX_`;?�BC@=V�X_hy\OIW�xDiF5j�I��{F5DT@E?�G=@]I�@E?�Ge`OIgHA?ga

��\5?�GCX_[iM3@CDiX_F�DiF²H	I_GC?�XJh1IgH$@EDR��I�@EDRXgF�D^G�jgDR�g?�F�DiF²³)DRj{a�OaO¶ F�@C\5?�F5?�U�YLX3P3?�[�?dI_H]\
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j_?�FO?�DiGZYLX3P3?	[R?dP²KxV�@=U�X`5[^I_H�?	Gz¯��7I_FOP ¯ � �rU7\5?�BE?����#~��EÁg�$a���?�GCIWV�@C\OIJ@ ¯���DiG�I
HAX_YL`5[i?�YL?	Fg@�XJh�¯��=ax¶ F�@E\5?9DiF5DR@CD^IJ[�Ge@EI�@E?9DRh�¯��)HAXgFg@]IJDiFOGcIZ@CXg�_?	F�@C\5?	F ¯��)P3Xx?	G�F5X_@�I_FOP
�/D^HA?f�_?	BEGEI5ax��\xMOG	�g@E\5?zGeM5Y XJh�@E\5?�@EX_�g?�FOGcDiF�¯���IJFOP�DT@]G�HAX_YL`5[i?�YL?	Fg@7D^Gc?A�5I_HA@C[iVQXgF5?_a
�9F5?7H�IJFLGC\5X�UÅ@E\OI�@�@C\ODiG `OBCXg`{?	Be@=VZBE?�Y�IJDiFOG H�X_BEBC?dH$@ I�h�@C?	B*IJFxV�GC?	·/M5?�F{HA?�XJh;@CB]IJFOGCDR@CDiX_F
�OBCDiF5j/G��xD�a ?gaR�3DiF�I_FxV�G=@]I�@C?zU7\5D^H]\�D^G�BE?	I_H]\{IJK5[i?Nh�BEX_Y´@E\5?zDRFODT@EDiI_[�G=@]I�@C?ga���X_BE?�X��g?�Bd�_X_FO?
H�IJF�Ge\OX�U�@C\OIJ@ZDRF�IJ[i[ BC?dI_H]\OI_K5[R?�G=@]I�@C?dG9@C\5?	BC?LD^GfIJ@ZYQX/G=@zX_FO?�@EX_�_?	F�DiF²?dI_H]\�`O[iIgHA?_a
³5X_B DiFOGe@EI_FOHA?g�W@C\5?7Y�IJBE�xDRFOjQ�pG=@]I�@C?W��I�h�@E?�B��OBEDRFOjfX_hO@E\5?7F5?A@*DiF�³)DRj{a
�9D^G�j_Di�_?	F�DiF�³)DRj{a��3a

��\5?fGe@EIJ@C?zGe`{I_HA?fXJh�@C\5?zF5?�@�D^Gcj_Di�_?	F�DRF³)DRj{a��5a3��\5?ZG=@]I�@E?fGC`OI_H�?fH�X_FOGCD^G=@]G1X_h�h�X_M5B
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T = {(10,00), (01,11)}
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G=@]I�@C?dG1H�X_BEBC?dGe`;X_FOP5DRF5jf@EX�IJ[i[O`;XgGEGCDRK5[i?�H�X_Y�KODRFOIJ@CDiX_FOG*XJh�Ge@EI�@E?	G9�rI_HA@CDi�_?7XgB1DiFOI_HA@CDi�_?d� XJh
¯/°�I_FOP�¯_±_a ¹ [^IJK;?�[iDRFOj���°��_±_��U7\5?�BE?�������°
���x°�� ~QXJhcI�Ge@EIJ@C?LP3?�F5X_@C?dG�@E\OI�@f@C\O?�BE?
IJBE?	��°c@EX_�g?�FOG DiF�`5[^I_H�?7¯/°�IJF{P
�{±7@EX_�g?�FOG DiFL¯_±Ja;�r��\5?N@CX_�g?�FOG1DRFL@E\5?�H�X_YL`5[i?�YL?�F/@EI_BCV
`5[iIgHA?dG7IJBE?9F5X_@Nj_Di�_?	F�K;?	H	IJMOGC?f@C\5?	V�IJBE?ZP3?A@E?�BEYQDiF5?dP�KxV�@E\5?Z`5BEX_`;?�BC@=VL@C\OIJ@7@C\5?�GCM5Y
XJh�@E\5?z@CXg�_?	FOG�DRF�@=UcXLH�X_YL`5[i?�YL?�F/@]IJBEV�`5[iIgHA?dG7IJ[iUcIWV3G�?	·/MOIJ[^Gz~_aÃ�c³5XgB7DRFOGe@EI_FOHA?g�3DTh�Uc?
K{?	j_DiFÄDRF}@E\5?�DiF5DT@EDiI_[1Ge@EI�@E?��5~��rj_Di�_?	F�DiFÅ³)DRj{a �g�ZK/V��OBEDRF5j�» ¼ ½ ¾ ¼ ¿LU�?�H	IJF}j_X@EX�@C\O?
G=@]I�@C?L~g~L�pHAXgBCBE?	GC`{XgFOP3DiF5j�@CX�³)DRj{a��g�Aa

�NXJ@EDiH�?Q@C\OIJ@�DTh7Uc?QK;?�jgDRF}U7DR@C\¥~	�IgGzDRF5DR@CD^IJ[�G=@]I�@C?g��D�a ?gaR��DRhc¯/°�DiGZI_[RBE?	IgP3V�I_HA@CDi�_?g�
K5M3@c@C\5?fI_H$@EDR��IJ@CX_B1¯_±ND^G*DiFOI_HA@CDi�_?Q�r³)DRj{a�/�$�g@C\OI_F�Uc?�H�I_F�j_XZ@EX�@E\5?9Ge@EIJ@C?9�g�5a3�9F5?�H�I_F
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DRF/@C?	BC`OBC?�@�@E\5DiG�IgG�IQGe`;X_F/@]IJF5?	X_MOGcP3?	IgH$@EDR��I�@EDRXgF�XgBcH]\5?	YLDiH	IJ[�P3?�jgBEIgP5I�@EDRXgF�XJh�¯ ° a3��\5DiG
DiGNGCX_YL?�@C\5DiF5j�U7\5D^H]\UcIgG�F5XJ@7@E\5?�H�IgGe?zDiF@C\5?�·/MOI_[RDR@EIJ@CDi�_?ZYLX3P3?�[�a5¶¸@7@EM5BCF{GNX_M5@7@C\OIJ@
GeMOH]\IQ`5BEX_`;?�BC@=V�HAXgM5[iP�K;?ZMOGe?�h�M5[�h�XgB7YQX3P3?	[RDiF5j�X_h)HAXgYL`5[R?���jg?�F5?�@CD^H9FO?A@=UcX_BE�xG	a

³5BEX_Y @E\5?�Ge@EI�@E?�Ge`{I_HA?LXgF5?�H�I_F}I_[iGCX�Ge?	?L@C\OIJ@Z@C\5?�G=@]I�@C?dG��_�I_FOP«~_~�IJBE?�w]n ©_ 	Rl
�rIJ[^GCX�H�IJ[i[i?	P�w$n¸l]©�����X_B��_l]©��	�*Ge@EI�@E?	G1DRFL@E\5?�GC?�FOGC?7@C\{I�@1F5X�@CB]IJFOGCDT@EDRXgFLDiG1`{X/GCGCDRKO[R?�h�BEX_Y
@C\5?	Y�ay��\/M{G���P3?	`{?	FOP3DiF5j�X_F²@C\O?�DRF5DR@CD^IJ[�G=@]I�@C?g��@C\5?�FO?A@ZU7DR[i[*?	�_?�F/@EMOIJ[i[RV²G=@]IJK5Di[RD���?LDiF
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